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FOREWORD 

THEMES IN THIS REPORT 

The " p r o c e s s " o f s c i e n c e i s o f t e n as i m p o r t a n t as t h e f i n d i n g s o r 
c o n t e n t . T h i s i s p a r t i c u l a r l y t r u e i n p r o j e c t s i n t h e s o c i a l s c i e n c e s 
w h i c h have t h e aim o f a p p l y i n g s o c i a l knowledge t o h e l p i n g and changing 
r e a l systems, o r g a n i z a t i o n s , and p e o p l e . 

We s t r e s s t h i s h e re because t h i s r e p o r t w i l l c o n c e n t r a t e almost e q u a l l y 
on t h e "what" o f our f i n d i n g s i n w o r k i n g w i t h F o r e s t S e r v i c e r e s e a r c h , and 
on t h e "how" o f t h e process t h r o u g h w h i c h we worked. 

Too o f t e n t h e process s i d e o f " a c t i o n - r e s e a r c h " work i s not r e p o r t e d 
and becomes l o s t . Thus, we owe i t t o o t h e r s who may become i n v o l v e d i n 
w o r k i n g w i t h R&D o r g a n i z a t i o n s t o r e p o r t on what we d i d . The d e s c r i p t i o n 
o f t h e process a l s o helps us i n t e r p r e t t h e more f a m i l i a r t e x t c o v e r i n g 
what we fou n d . F i n a l l y , t h e processes o r s t e p s i n t h e r e l a t i o n s h i p a r e 
c r u c i a l i n any a t t e m p t s a t o r g a n i z a t i o n a l development, and a r e i n e f f e c t 
t h e " i n n o v a t i o n " we b r o u g h t t o t h e p r o j e c t . Our process comes from an 
" a c t i o n - r e s e a r c h " approach t o s o l v i n g p r o b l e m s , and i s r e p r e s e n t e d I n the 
model f o r R&D lab s t r e n g t h e n i n g and renewal found i n t h e f i r s t c h a p t e r . 
For a l l o f th e s e reasons, t h e , t h e reader w i l l f i n d much more " p r o c e s s " 
here than one would n o r m a l l y e x p e c t . 

The c o n t e n t we w i l l p r e s e n t here i s o f equal importance f o r us, and 
may be more i m p o r t a n t than t h e process f o r r e a d e r s concerned w i t h R&D organ
i z a t i o n s . Our c o n t e n t base i s a wide one, coming f r o m t h e b a s i c q u e s t i o n 
o f : what do we as s o c i a l s c i e n t i s t s have t o o f f e r i n terms o f c o n t e n t areas 
and p e r s p e c t i v e s which s h o u l d h e l p produce a " f u l l y - f u n c t i o n i n g " R&D o r g a n i z a 
t i o n ? Our approach i s t h a t we need t o u n d e r s t a n d t h e l e v e l s o f and i n t e r 
p l a y among a l a r g e number o f f a c t o r s i n t h e R&D s i t u a t i o n : R&D i s produced 
by i n d i v i d u a l r e s e a r c h e r s who work i n o r g a n i z a t i o n s ; t h e o r g a n i z a t i o n s and 
i n d i v i d u a l s work i n t h e p r e s e n t , p l a n f o r t h e f u t u r e , and document and o u t * 
put work o f t h e p a s t . 

We a r e a l s o concerned w i t h t h e p a r a l l e l s we see between o u r s e l v e s and 
our F o r e s t S e r v i c e r e s e a r c h c l i e n t s as we b o t h s t r i v e t o produce knowledge 
and g e t i t used. 

ORGANIZATION OF THIS REPORT 

A l l o f th e s e themes r e q u i r e e x p l a n a t i o n , and a l l w i l l have t h e i r p a r t i 
c u l a r a u d i e n c e . Thus, t h e problem has always been whether t o p r e s e n t t h e 
t o t a l i t y o f our work i n one document, o r t o s p l i t up t h e many dimensions 
f o r t h e audiences i n v o l v e d . The for m e r runs the r i s k o f swamping t h e r e a d e r ; 
th e l a t t e r t h e r i s k o f f r a g m e n t a t i o n , t o g e t h e r w i t h t h e t a s k o f having t o 
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e x p l a i n t h e b a s i c c o n c e p t s , ground r u l e s , and methods a g a i n f o r each 
gr o u p . On b a l a n c e , o ur f e e l i n g has been t h a t we must a t t e m p t t h i s com
p r e h e n s i v e document, s i n c e t h e major c o n t r i b u t i o n o f t h i s work i s , i n our 
v i e w , e x a c t l y t h e p u t t i n g t o g e t h e r o f many d i f f e r e n t c o n c e p t u a l approaches 
and process s k i l i s . 

We w i l l b e gin w i t h a d e s c r i p t i o n o f t h e F o r e s t S e r v i c e r e s e a r c h b r a n c h , 
t h e s i t u a t i o n s l e a d i n g t o our p r o j e c t , and t h e model we used i n t h e s t u d y . 
T h i s i s i n t h e f i r s t c h a p t e r , t o g e t h e r w i t h t h e l i t e r a t u r e r e l e v a n t t o t h e 
c o n t e n t areas o f our model. 

The model and t h e p r o j e c t f o l l o w a " p r o b l e m - s o l v i n g " sequence: b e g i n 
n i n g w i t h problem f o r m u l a t i o n , t h e n e m p i r i c a l d e s c r i p t i o n and d i a g n o s i s , 
f o l l o w e d by t h e use o f t h e d a t a i n feedback t o t h e c l i e n t and a t t e m p t s t o 
h e l p b u i l d change based on t h e r e s u l t s . The r e p o r t w i l l p r e s e n t t h e r e s u l t s 
o f a f u l l year o f pro b l e m f o r m u l a t i o n work i n Chapter 2, and t h e s u r v e y 
methodology i n Chapter 3-

Chapters k t h r o u g h 9 l o o k a t t h e c o n t e n t focus areas we s t u d i e d 
b e g i n n i n g w i t h p l a n n i n g , then s u p e r v i s i o n , o r g a n i z a t i o n a l c o n d i t i o n s , and 
f i n a l l y moving t o t h e c r i t e r i a o f c o n t r i b u t i o n t o s c i e n t i f i c knowledge and 
i t s a p p l i c a t i o n s , rewards f o r such work, and t h e r e s e a r c h a p p l i c a t i o n p r o 
cess . 

F o l l o w i n g t h i s we t a k e a s i d e j o u r n e y I n t o t h e work o f t h e r e s e a r c h 
T e c h n i c i a n s . The next c h a p t e r i s n o t t h e t r a d i t i o n a l summary (each c h a p t e r 
c o n t a i n s i t s own summary m a t e r i a l s i n s t e a d ) . R a t h e r , we w i l l move t o a 
more " c o n s u l t a n t " r o l e o f making a s e r i e s o f recommendations t o F o r e s t Ser
v i c e r e s e a r c h . 

F i n a l l y , we w i l l r e t u r n a g a i n t o t h e process o f t h e s t u d y , summarizing 
t h e work done i n d a t a feedback and p r o b l e m - s o l v i n g and what we have l e a r n e d 
about t h e o v e r a l l p r o c e s s . 

The appendices c o n t a i n a v a r i e t y o f more t e c h n i c a l t o p i c s o f i n t e r e s t 
t o some, b u t n o t a l l r e a d e r s . 

There i s a l o t o f m a t e r i a l here — t h e p r o j e c t was b o t h l o n g e r and more 
complex than most e f f o r t s i n s o c i a l s c i e n c e . We w i l l t h e r e f o r e g i v e guidance 
t o r e a d e r s and a s h o r t summary a t t h e s t a r t o f each c h a p t e r . 

One o t h e r p r o c e d u r a l n o t e i n v o l v e s quotes f r o m t h e respondents t o our 
s u r v e y . I n many cases t h e quotes a r e r e l a t e d t o t h e t e x t I n t h e t r a d i t i o n a l 
manner. I n o t h e r i n s t a n c e s quotes a r e put i n as the y a p p l y t o t h e t o p i c 
o f d i s c u s s i o n , b u t w i t h o u t r e l a t i o n t o t h e t e x t . These a r e I d e n t i f i e d by a 
much s m a l l e r t y p e f a c e and a r e s e t o f f toward the r i g h t o f t h e page. They 
s h o u l d be read as a grace n o t e o r a p p e t i z e r . 
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CHAPTER 1 

BASIS AND BEGINNINGS 

READER'S GUIDE: 
Here we g i v e b o t h t h e h i s t o r y o f t h e r e l a t i o n s h i p between Fo r e s t S e r v i c e 

r e s e a r c h and the model w h i c h guided o ur work. These a r e more o r less nec
e s s a r y b a s e l i n e s f o r u n d e r s t a n d i n g what w i l l f o l l o w . The l i t e r a t u r e s e c t i o n 
a t t h e end o f t h e c h a p t e r i s o p t i o n a l and i s designed as a l i n k a g e p o i n t f o r 
persons who want t o l e a r n more about t h e fo c u s areas we work w i t h . 

CHAPTER SUMMARY: 
We be g i n w i t h a b r i e f d e s c r i p t i o n o f t h e Fo r e s t S e r v i c e r e s e a r c h branch: 

i t s m i s s i o n o f " s o l v i n g p r o blems," i t s e i g h t r e s e a r c h s t a t i o n s and two l a b s , 
i t s o r g a n i z a t i o n , and t h e i m p o r t a n t j o b r o l e s w i t h i n i t . The o r g a n i z a t i o n 
became i n t e r e s t e d i n t h i s work because o f c o n t i n u i n g p r e s s u r e s t o get i t s 
r e s u l t s a p p l i e d , and a need t o p l a n f o r and assess changes i n t h e o r g a n i z a 
t i o n o f t h e system. 

CRUSK came t o t h e p r o j e c t w i t h a model o f processes and c o n t e n t f o r 
"R&D Lab Renewal." The model guided t h e work o f t h e p r o j e c t . . B a s i c a l l y , 
I t i s a p r o b l e m - s o l v i n g sequence: b e g i n n i n g w i t h problem f o r m u l a t i o n , then 
e m p i r i c a l d e s c r i p t i o n and d i a g n o s i s , l e a d i n g t o dat a feedback and problem 
s o l v i n g based on t h e r e s u l t s , then i m p l e m e n t a t i o n and e v a l u a t i o n o f change. 
Four c o n t e n t areas a r e t a k e n t h r o u g h t h e s e s t e p s o f p r o b l e m - s o l v i n g . These 
f o c u s areas a r e : p l a n n i n g , t h e o r g a n i z a t i o n , t h e i n d i v i d u a l , and knowledge 
d i s s e m i n a t i o n and a p p l i c a t i o n . A l i t e r a t u r e s e c t i o n p r o v i d e s l i n k a g e t o 
p r e v i o u s work i n t h e s e f o c u s areas. 

INTRODUCTION 

T h i s r e p o r t i s about a complex r e l a t i o n s h i p between an R&D o r g a n i z a t i o n 
and a team o f s o c l c a l s c i e n t i s t s who t r i e d t o h e l p i t . As i n any r e l a t i o n 
s h i p , b e f o r e one can u n d e r s t a n d what happened i t i s necessary t o l e a r n who 
each o f t h e p a r t i c i p a n t s a r e , what t h e y w a n t , and what t h e y b r i n g t o t h e 
r e l a t i o n s h i p . I t i s t h e purpose o f t h i s c h a p t e r t o f i l l i n t h i s needed 
background and t o g i v e an o v e r v i e w o f t h e work. 

T h i s work (and t h e r e f o r e t h i s r e p o r t ) i s complex because we are as 
concerned w i t h t h e "how" o f t h e r e l a t i o n s h i p as we are w i t h what we as s o c i a l 
s c i e n t i s t s have l e a r n e d about F o r e s t S e r v i c e r e s e a r c h . We w i l l e x p l o r e the 
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processes and c o n t e n t areas o f t h e work l a t e r i n t h i s c h a p t e r , b ut f i r s t 
we need t o d e s c r i b e , f o r r e a d e r s u n f a m i l i a r w i t h i t , j u s t what F o r e s t 
S e r v i c e Research i s , and what t h e needs were which l e d t o t h i s p r o j e c t . 

FOREST SERVICE RESEARCH* 

F o r e s t S e r v i c e r e s e a r c h Is a " m i s s i o n - o r i e n t e d " R&D o r g a n i z a t i o n , one 
o f t h e t h r e e o p e r a t i n g branches o f the U.S. F o r e s t S e r v i c e ( p a r t o f the 
U.S. Department o f A g r i c u l t u r e ) . The m i s s i o n has been s t a t e d as: 

. . . t o g e n e r a t e t h e knowledge and methods r e 
q u i r e d f o r tomorrow's t e c h n o l o g y . T h i s t e c h 
n o l o g y i s b a s i c f o r f o r m u l a t i n g p o l i c y , f o r 
p1ann i ng and manag i ng r e s o u r c e s , and f o r im-
p r o v i n g t h e environment on our f o r e s t and 
r e l a t e d lands...The m i s s i o n i s complete o n l y 
when our f i n d i n g s a r e a p p l i e d t o improve t h e 
l o t o f man, h i s r e s o u r c e s , and h i s e n v i r o n -
m e n t ' (U.S. Fo r e s t S e r v i c e , 1970) 

The m i s s i o n comes down t o two t h i n g s : (1) be i n g a b l e t o conduct r e s e a r c h — 
o f t e n q u i t e t e c h n i c a l and complex a n a l y s e s o f re s o u r c e problems and pote n 
t i a l s , o r ( o f i n c r e a s i n g importance) e n t i r e ecosystems and man's impact on 
them; (2) a p p l y i n g t h e knowledge g a i n e d t o s o l v i n g r e s o u r c e problems. 

The o t h e r two o p e r a t i n g branches o f t h e F o r e s t S e r v i c e s h o u l d , t h e r e 
f o r e , be prime c l i e n t s f o r t h e r e s e a r c h b r a n c h . N a t i o n a l F o r e s t Systems 
(NFS) has t h e r e s p o n s i b i l i t y f o r managing F o r e s t S e r v i c e land under t h e 
p h i l o s o p h y o f c o n t i n u a l m u l t i p l e use. S t a t e and P r i v a t e F o r e s t r y (S&PF) 
works as an i n t e r m e d i a r y t o s t a t e and p r i v a t e f o r e s t landowners t o h e l p 
t h e s e c l i e n t s manage and p r o t e c t t h e i r h o l d i n g s . Much o f S&PF's work t a k e s 
p l a c e i n t h e E a s t e r n U n i t e d S t a t e s where t h e r e i s l e s s Federal o w n e r s h i p . 

F o r e s t S e r v i c e r e s e a r c h i s d i v i d e d i n t o e i g h t r e s e a r c h s t a t i o n s and 
two s p e c i a l l a b o r a t o r i e s ( t h e F o r e s t P r o d u c t s Lab i n Madison, W i s c o n s i n , 
and t h e I n s t i t u t e o f T r o p i c a l F o r e s t r y i n P u e r t o R i c o ) . The e i g h t s t a t i o n s 
c o v e r t h e c o u n t r y , b ut have not been o r g a n i z e d e x a c t l y p a r a l l e l t o t h e 
s t a n d a r d Federal r e g i o n s , under t h e p h i l o s o p h y t h a t e c o l o g i c a l r a t h e r than 
a d m i n i s t r a t i v e b o u n d a r i e s a r e more s e n s i b l e f o r a r e s e a r c h s t a t i o n . 

F o r e s t S e r v i c e r e s e a r c h employs a p p r o x i m a t e l y 1000 r e s e a r c h e r s and about 
2000 s u p p o r t p e r s o n n e l . Most o f these a r e i n t h e s t a t i o n s and l a b s , b ut p r o 
gram and a d m i n i s t r a t i v e guidance i s p r o v i d e d by s t a f f i n t h e Washington 
O f f i c e (W0). 

*A more c o m p l e t e , though somewhat d a t e d , d e s c r i p t i o n o f the o r g a n i z a t i o n 
i s a v a i l a b l e i n t h e document " F o r e s t S e r v i c e Research: S o l v i n g Problems 
on F o r e s t and R e l a t e d Lands." (U.S. F o r e s t S e r v i c e , 1970) 
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The o r g a n i z a t i o n o f t h e r e s e a r c h s t a t i o n s has undergone s e v e r a l changes 
i n r e c e n t y e a r s . The s t a t i o n s themselves c e n t r a l i z e d o p e r a t i o n s o f e a r l i e r , 
more autonomous " r e s e a r c h c e n t e r s " i n the 196O 1s. Each s t a t i o n remains 
somewhat d e c e n t r a l i z e d , however, s i n c e t h e t y p i c a l s t a t i o n w i l l " c o v e r s e v e r a l 
s t a t e s w i t h r e s e a r c h e r s l o c a t e d i n a number o f r e s e a r c h l o c a t i o n s a t t h e time 
o f our work t h e r e were j u s t over 80 r e s e a r c h l o c a t i o n s t h r o u g h o u t t h e n a t i o n . * 

Researchers work on a p r o j e c t b a s i s . There were over 260 p r o j e c t a t t h e 
t i m e o f our s t u d y , r a n g i n g i n s i z e f r o m o n e - r e s e a r c h e r o p e r a t i o n s t o teams 
o f t e n o r so. The t r e n d has been t o c o n s o l i d a t e one-man p r o j e c t s i n t o f e w e r , 
l a r g e r p r o j e c t s . P r o j e c t s a r e headed by P r o j e c t Leaders (PLs) who are both 
r e s e a r c h e r s and f i r s t - l i n e a d m i n i s t r a t o r s on p r o j e c t m a t t e r s . S c i e n t i s t s 
on p r o j e c t s a r e t h e l a r g e s t group o f r e s e a r c h e r s . T e c h n i c i a n s a r e a l s o assigned 
t o t h e p r o j e c t s . 

S t a t i o n l e a d e r s h i p and a d m i n i s t r a t i o n i s p r o v i d e d by a S t a t i o n D i r e c t o r 
(who r e p o r t s t o t h e Deputy C h i e f f o r r e s e a r c h i n t h e WO) , and a team o f 
A s s i s t a n t D i r e c t o r s (ADs). The AD s t r u c t u r e has e v o l v e d , a l s o , w i t h a t r e n d 
toward ADs f o r " c o n t i n u i n g r e s e a r c h , " " s u p p o r t s e r v i c e s , " and " p l a n n i n g and 
a p p l i c a t i o n s . " Some s t a t i o n s use r e s e a r c h ADs on a more g e o g r a p h i c b a s i s , 
but t h e system has moved away fr o m ADs ass i g n e d by c o n t e n t area o f r e s e a r c h . 

NEEDS FOR THE PROJECT 

Fo r e s t S e r v i c e r e s e a r c h has been (and w i l l p r o b a b l y always be) under t h e 
t w i n p r e s s u r e s o f p r o d u c i n g s c i e n t i f i c a l l y - c o m p e t e n t r e s e a r c h a l s o a p p l i c a b l e 
t o s o l v i n g r e s o u r c e problems. H i s t o r i c a l l y t h e pendulum o f emphasis has swung 
between t h e s e as two p o l e s , r a t h e r t h a n t r y i n g t o i n t e g r a t e and dev e l o p both 
c a p a c i t i e s a t once. The o l d e r r e s e a r c h c e n t e r s were l o c a t e d c l o s e t o t h e 
r e s o u r c e manager c l i e n t s , but somewhat remote ( b o t h p h y s i c a l l y and i n work 
pe r f o r m e d ) f r o m r e 1 a t e d natura 1 r e s o u r c e r e s e a r c h e r s . The r e - o r g a n i z a t i o n 
i n t o r e s e a r c h s t a t i o n s b r o u g h t an emphasis on g a i n i n g needed s c i e n t i f i c c r e 
d i b i l i t y . Many c u r r e n t l o c a t i o n s a r e l o c a t e d on o r near u n i v e r s i t y campuses. 

In t h e e a r l y 1970 1s F o r e s t S e r v i c e r e s e a r c h became i n c r e a s i n g l y caught 
up i n t h e g e n e r a l s o c i e t a l theme o f a c c o u n t a b i l i t y and a p p l i c a b i l i t y o f 
s c i e n c e , c u l m i n a t e d by a Government A c c o u n t i n g O f f i c e (GAO) " a u d i t " o f a p p l i c a 
t i o n s made o f " i m p o r t a n t " F o r e s t S e r v i c e r e s e a r c h p r o d u c t s . The a u d i t , t h o u g h 
f l a w e d on m e t h o d o l o g i c a l grounds ( i n our judgment), a t l e a s t p r o v i d e d added 
m o t i v a t i o n t o improve a p p l i c a t i o n s . At t h e same t i m e t h e r e was a gro w i n g 
awareness o f up-coming needs f o r s t a t i o n r e o r g a n i z a t i o n , and a d e s i r e o f t o p 
l e a d e r s h i p t o g e t s o c i a l s c i e n c e m o n i t o r i n g and h e l p i n t h e g e n e r a l process 
o f o r g a n i z a t i o n a l development. 

T h i s , t h e n , was t h e mood o f t o p l e a d e r s h i p when we began our e x p l o r a t o r y 
l i n k a g e s w i t h t h e o r g a n i z a t i o n . We came t o t h e f i r s t meetings armed w i t h a 
p e r s p e c t i v e w h i c h says t h e s o c i a l s c i e n t i s t must a l s o produce c r e d i t a b l e 

*See Barnowe (1973) f o r a s t u d y o f r e s e a r c h l o c a t i o n e f f e c t i v e n e s s . 



r e s e a r c h , but must be concerned and s k i l l e d i n a d d i t i o n i n t h e processes 
by w h i c h h i s work g e t s a p p l i e d . We a l s o came w i t h a c o n t e n t / p r o c e s s model 
w h i c h we t h o u g h t m i g h t be u s e f u l i n h e l p i n g an R&D o r g a n i z a t i o n such as 
F o r e s t S e r v i c e r e s e a r c h . We w i l l t u r n t o t h a t model now as a way o f i n 
t r o d u c i n g our p e r s p e c t i v e and t h e subsequent work o f t h e p r o j e c t . 

A PROBLEM SOLVING MODEL FOR USE IN RESEARCH LABS 

Bas i c Approach t o O r g a n i z a t i o n s 

B e f o r e we can d e s c r i b e t h e model w h i c h g u i d e d our work, we need t o 
s p e c i f y i n g r e a t e r d e t a i l t h e approach f r o m which i t comes — our approach 
t o o r g a n i z a t i o n a l development. I f we were t o a t t e m p t t o name t h i s approach 
we would p r o b a b l y c h r i s t e n i t " p a r t i c i p a n t p r o b l e m - s o l v i n g . " That i s , we 
b e l i e v e i n t h e n e c e s s i t y o f f o l l o w i n g a l o g i c a l s e r i e s o f st e p s t h r o u g h 
w h i c h problems i n an o r g a n i z a t i o n a r e f i r s t i d e n t i f i e d , t h e n c a r e f u l l y d i a g 
nosed a t a s y s t e m i c l e v e l , b e f o r e changes o r i n n o v a t i o n s a re d e s i g n e d , t r i e d 
o u t , e v a l u a t e d , and f i n a l l y i n t e g r a t e d i n t o t h e o r g a n i z a t i o n . The " p a r t i c i p a n t " 
p o r t i o n o f t h e l a b e l comes fr o m our b e l i e f t h a t t h e u l t i m a t e o b j e c t i v e o f any 
o r g a n i z a t i o n a l c o n s u l t a n t i s t o work h i m s e l f o u t o f a j o b — t o de v e l o p w i t h i n 
t h e system t h e a b i l i t y t o do problem s o l v i n g i n t e r n a l l y . Thus, we f e e l t h e 
n e c e s s i t y o f t r a i n i n g system members t o do our j o b . 

Another b a s i s f o r our approach i s one o f p e r c e i v e d r e s p o n s i b i l i t y . That 
i s , a r e we w o r k i n g f o r t h e l e a d e r s h i p , or f o r t h e system as a whole as our 
c l i e n t ? Even though e n t r y i n t o most o r g a n i z a t i o n s comes t h r o u g h t h e t o p o r 
n e a r - t o p and l e a d e r s h i p must know o f and s u p p o r t our e f f o r t s a c t i v e l y , i t i s 
our b e l i e f t h a t t h e whole system I s our c l i e n t . 

A f u r t h e r b a s i s f o r our work I n v o l v e s t h e m e t h o d o l o g i e s by w h i c h we 
de v e l o p change o r i n n o v a t i o n i n t h e o r g a n i z a t i o n . We do not s u b s c r i b e t o 
t h e "one c u r e " model o f o r g a n i z a t i o n a l development i n which t h e c o n s u l t a n t 
a p p l i e s one approach ( e . g . , T-group, management by o b j e c t i v e s , d a t a f e e d b a c k , 
e t c . ) i n e v e r y s i t u a t i o n . R a t h e r , we t h i n k m e t h o d o l o g i e s must be s e l e c t e d 
t o f i t t h e problems and c a p a b i l i t i e s o f t h e o r g a n i z a t i o n . 

A l l o r g a n i z a t i o n a l development must have a goal o f o p t i m i z i n g some end 
c o n d i t i o n o r " o r g a n i z a t i o n a l o u t p u t . " Our approach s t r e s s e s t h a t t h e r e a r e 
l e g i t i m a t e l y many d i f f e r e n t c r i t e r i o n measures i n any system: t h e more t r a 
d i t i o n a l o u t p u t o r p r o d u c t p r o d u c t i o n , member s a t i s f a c t i o n , and ( p a r t i c u l a r l y 
i n a r e s e a r c h system) i n f o r m a t i o n . Regarding t h e l a t t e r , we r e a l i z e t h a t 
i n f o r m a t i o n o u t p u t s may d i f f e r i n q u a n t i t y and q u a l i t y depending on t h e 
audi e n c e t o whi c h they a r e addressed. Moreover, we know t h a t t h e s e v a r i o u s 
o u t p u t measures may not be p o s i t i v e l y r e l a t e d , l e a d i n g t h e o r g a n i z a t i o n t o 
t h e p o i n t where i t must be a b l e t o d e c i d e what t o o p t i m i z e , and how such 
c h o i c e m i g h t a f f e c t o t h e r o u t p u t s . 

F i n a l l y , we p r e f e r t o b r i n g t o any o r g a n i z a t i o n a mu1 1 1-dIscI p i i n e team 
w h i c h can approach m u 1 t i - f a c e t e d problem areas i n t h a t system. Thus, we 
f e e l we need t o know about more than t r a d i t i o n a l " o r g a n i z a t i o n a l " a s p e c t s 
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o f t h e system. I f t h e system i s an o r g a n i z e d c o l l e c t i o n o f i n d i v i d u a l s 
p r o d u c i n g some o u t p u t over t i m e under changing c o n d i t i o n s , then we need 
t o be a b l e t o assess each o f t h e s e f o c i and how t h e y i n t e r r e l a t e , t h e n 
be a b l e t o a c t w i t h t h e a p p r o p r i a t e p r o c e s s e s . 

Development o f t h e Model 

In June, 1971, CRUSK h e l d a Summer I n s t i t u t e where we pr e s e n t e d t o 
our p r i m a r y c l i e n t s what we were d o i n g c o l l e c t i v e l y and i n d i v i d u a l l y . 
S ince we l i s t e n e d t o our c o l l e a g u e s ' p r e s e n t a t i o n s , and got a l l t h e i n p u t s 
i n a s h o r t p e r i o d o f t i m e , we began t o see t h e p o s s i b i l i t y o f c o m b i n i n g 
many o f t h e i n d i v i d u a l approaches i n t o a g l o b a l model o f how t o work w i t h 
an o r g a n i z a t i o n t o produce change, p a r t i c u l a r l y t h r o u g h t h e use o f s c i e n 
t i f i c knowledge. Dr. Flo y d C. Mann, who produced t h e o r i g i n a l model, 
was s t r u c k by t h e s i m i l a r i t i e s o f t h e d i f f e r e n t approaches i n one a r e a : 
t h e y a l l employed some n o t i o n o f p r o b l e m - s o l v i n g . He began by i n t e g r a t i n g 
h i s own p e r s p e c t i v e w i t h t h a t o f Pelz and Andrews ( 1 9 6 6 ) , and w i t h t h e 
long-range p l a n n i n g , f u t u r e f o r e c a s t i n g p e r s p e c t i v e o f Dr. Donald M i c h a e l . 
The f i r s t r e s u l t , t h e n , was a model o f how t o dev e l o p renewal and s t r e n g t h e n 
ing process i n s c i e n t i f i c R&D l a b s . The model c a r r i e d t he steps o f problem 
s o l v i n g a l o n g one s i d e , and t h e t o p i c s on t h e o t h e r . Lingwood and M o r r i s 
s u b s e q u e n t l y added knowledge d i s s e m i n a t i o n and u t i l i z a t i o n o f l a b o u t p u t s 
as a n o t h e r t o p i c . The model a t t h i s s t a g e t h u s c o n t a i n e d a " c e l l " f o r 
each o f t h e c o m i n b a t i o n s o f t h e f o l l o w i n g t o p i c s and p r o b l e m - s o l v i n g s t a g e s : 

O r i g i n a l Model T o p i c s - - - - - - by 

Organ i z a t i ona1 behav i or 
r e s e a r c h 

S c i e n t i f i c l a b p r o d u c t i v i t y 
r e s e a r c h 

F u t u r i s t s 
Organ\zat iona1 development 
Knowledge d i f f u s i o n 

Or j g1na1 Mode 1 P-S Stages 

Relevance-feas i b i 1 i t y phase 
D i a g n o s t i c phase 
Designs f o r i n t e r v e n t i o n 
I n t e r v e n t i o n a c t i v i t i e s 
Development o f s u p p o r t systems 
Eva 1uat ion 

The r e s u l t a n t " t a b l e " c o n t a i n e d examples o f t h e k i n d s o f a c t i v i t i e s w hich 
would go on i n each t o p i c area phase o f t h e p r o b l e m - s o l v i n g sequence. T h i s , 
t h e n , was t h e model used i n our i n t r o d u c t o r y work w i t h t h e F o r e s t S e r v i c e . 

Though i t may not be ap p a r e n t i n t h e p r e s e n t c o n t e x t , one d i f f i c u l t y 
we saw i n t h e model i s t h a t i t d i d t o o d e t a i l e d a j o b o f s p e c i f y i n g what 
we would do I n a s c i e n t i f i c r e s e a r c h o r g a n i z a t i o n . That i s , t h e model was 
w r i t t e n s p e c i f i c a l l y f o r R&D l a b s , w i t h c e l l s w h i c h d i f f e r e d I n l e v e l o f 
a b s t r a c t i o n o f c o n t e n t s . The f i r s t model became t h e core o f an i d e a , however, 
the idea t h a t we s h o u l d be a b l e t o s p e c i f y t h e i n t e r a c t i o n o f t o p i c areas w i t h 
stages o f p r o b l e m - s o l v i n g a t a l e v e l o f g e n e r a l i t y which would be u s e f u l i n 
R&D o r g a n i z a t i o n s . 



Next, t h e r e f o r e , we began t o t h i n k o f g e n e r a l i z i n g t h e model t o p r o 
duce more d e s c r i p t i o n s o f a c t i v i t i e s i n each c e l l . At t h e same t i m e , we 
r e a l i z e d such a model would be more m e a n i n g f u l i f i t c o n t a i n e d examples 
w h i c h f i t t h e o r g a n i z a t i o n a t hand, r a t h e r than o n l y a b s t r a c t a c t i v i t i e s . 
We a l s o f e l t some work needed t o be done t o c l a r i f y b o t h t h e t o p i c areas 
i n w h i c h we c o u l d work, and t h e stages o f p r o b l e m - s o l v i n g themselves. 

The Present Model 

The t o p i c areas now became reduced t o f o u r f o c i : on t h e f u t u r e , on 
the o r g a n i z a t i o n a l e n v i r o n m e n t , on t h e i n d i v i d u a l member, and on d i f f u s i o n 
and u t i l i z a t i o n (DSU) o f system o u t p u t s . Other p o t e n t i a l areas were r e a l i z e d 
t o be r e l e v a n t ( e . g . , system e c o n o m i c s ) , but we were b u i l d i n g a model we 
c o u l d work w i t h , and we were c o n s t r a i n e d by the s k i l l s and i n t e r e s t s o f 
CRUSK s t a f f . 

P r o b l e m - s o l v i n g stages were m o d i f i e d a t the a c t i o n l e v e l t o a l l o w 
changes t o be developed (on t h e b a s i s o f work w i t h d i a g n o s t i c d a t a ) and 
implemented as t r i a l i n n o v a t i o n s . These would a l l o w room f o r e x p e r i m e n t a l 
m a n i p u l a t i o n s o f d i f f e r e n t change s t r a t e g i e s , l e a d i n g t o e v e n t u a l d e c i s i o n 
as t o which i n n o v a t i o n s s h o u l d be k e p t . The f i n a l s t a g e would a l s o i n c l u d e 
t h e l a s t s t e p s i n d e v e l o p i n g t h e system's own c a p a b i l i t y t o do p r o b l e m - s o l v i n g 
t h r o u g h i n c r e a s i n g dependence on s t a f f who had been members o f an " i n s i d e 
team" t h r o u g h o u t t h e CRUSK i n v o l v e m e n t . 

The r e s u l t o f t h e s e r e f o r m u l a t i o n s i s a t o p i c by p r o b l e m - s o l v i n g stages 
model c o n t a i n i n g more p a r a l l e l e n t r i e s i n t h e " c e l l s , " and w i t h more compre
h e n s i v e t o p i c areas and p r o b l e m - s o l v i n g s t a g e s . T h i s i s t h e model p r e s e n t e d 
tn F i g u r e 1-1. The e a s i e s t way t o un d e r s t a n d t h i s model i s t o be g i n w i t h 
t h e p r o b l e m - s o l v i n g phases t h e m s e l v e s , and w i t h t h e r e s u l t s f r o m each phase 
u n t i l one und e r s t a n d s what s h o u l d t a k e p l a c e i n each. Then, one may t a k e 
any one o f t h e t o p i c areas and f o l l o w i t t h r o u g h t h e p r o b l e m - s o l v i n g sequence, 
f r o m i n i t i a l mutual f a m i l i a r i z a t i o n and problem f o r m u l a t i o n t o u l t i m a t e e v a l 
u a t e d changes i n p l a c e i n t h e system. 

In w o r k i n g w i t h t h e model, we f i n d t h a t t h e r e i s a c o n s i d e r a b l e amount 
o f i n t e r a c t i o n among t h e v a r i o u s t o p i c area f o c i : t h e o r g a n i z a t i o n a f f e c t s 
t h e i n d i v i d u a l , and v i c e v e r s a , and b o t h a f f e c t what i s d i s s e m i n a t e d t o whom 
w i t h what e f f e c t s ; p l a n n i n g processes a f f e c t a l l o f t h e s e , and are themselves 
a l t e r e d i n t u r n . T h i s i s e x a c t l y as i t s h o u l d be. By i d e n t i f y i n g s e p a r a t e 
f o c i we do n o t i n t e n d t h a t they be seen as independent; b ut r a t h e r , t h a t t h e 
f o c i g i v e us c o n c e p t u a l " h a n d l e s " and a c o h e r e n t approach t o the o r g a n i z a t i o n 
w h i c h i s r e p r e s e n t e d by a c o n s i d e r a b l e body o f s c i e n t i f i c work, a l i t e r a t u r e , 
and o r i e n t a t ions o f in d i v i d u a l o r g a n i z a t iona1 r e s e a r c h e r s . 

We a l s o have come t o see t h a t n ot a l l t o p i c s need be a t t h e same phase 
a t t h e same t i m e : we m i g h t be w e l l i n t o d i a g n o s i s o r t r i a l change i n one 
t o p i c w h i l e s t i l l d i s c o v e r i n g t h e b a s i c n a t u r e o f problems i n a n o t h e r . Such 
sequencing m i g h t w e l l make t h e most sense, i f t h e o r g a n i z a t i o n and i t s con
s u l t a n t s work t o d e t e r m i n e w h i c h focus areas a r e most i m p o r t a n t , p r e s e n t t h e 
g r e a t e s t p r o b l e m s , o r seem t o be " k e y s t o n e " s t a r t i n g p o i n t s . 



FIGURE ' 
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TOPIC 
ARIA 
FOCUS 

PHASE I t Problem Formula
t i o n ; CRUSX s t a f f l e a r n s 
about ays tea, and system 
about what i a known i n 
each t o p i c area. 

PHASE I I : D iagnosis, De
s c r i p t i o n , and P r e d i c t i o n 
o f Where Lab I s / I s Going. 

PHASE l i l t Review Findings 
and I d e n t i f y P o s s i b l e I n t e r 
v e n t i o n S t r a t e g i e s . 

PHASE IV: undertaking 
M u l t i p l e Processes f o r 
Change, Using F i e l d 
Experimental Approach 
Whenever Poss i b l e . 

PHASE V: Ev a l u a t i o n o f 
Change E f f o r t s , I a p l e -
o e n t a t i o n o f the E f f e c 
t i v e Changes, and Con
s t r u c t i o n o f Permanent 
Proble=-Solving Mec
hanisms and S k i l l s . 

On th« 
Future 

Long range planning and 
f u t u r e f o r e c a s t i n g : 
-How do v a r i o u s s t a f f 
cerbers and groups l o o k 
a t the f u t u r e , and what 
do they see there? 

-What nakes f o r e f f e c 
t i v e planning p r o 
cesses? 

How does the system a n t i 
c i p a t e f u t u r e s i t u a t i o n s , 
needs, deconds, and 
o p p o r t u n i t i e s ? Kow does 
the system set objec
t i v e s and d e f i n e c r i 
t e r i a ? Who has what 
k i n d of access t o the 
plann i n g process? 

Look toward team b u i l d i n g 
t o : 
- c l a r i f y mission 
- i d e n t i f y s p e c i f i c objec
t i v e s 

-plan how team e f f o r t s 
w i l l a f f e c t the l a b 

- i n c r e a s e p a r t i c i p a 
t i o n i n the p l a n n i n g 
process 

B u i l d nev teams, and 
reward s t r u c t u r e f o r 
team work; c o n s t r u c t 
d i f f e r e n t models f o r 
l i n k a g e to o u t s i d e 
planners, f u t u r i s t s , 
f o r e c a s t e r s ; t r y d i f 
f e r e n t approaches t o 
g e t t i n g more s t a f f 
I n p u t In p l a n n i n g 
process. 

IX ALL FOUR AREAS, IMPLE
MENT THE BEST TRIAL INNO
VATIONS, GIVING: 

— b e t t e r p l a n n i n g and 
p a r t i c i p a t i o n i n I t 

— b e t t e r o r g a n l t a t i o n a l 
s t r u c t u r e , l e a d e r s h i p 

— improved member p r o 
d u c t i v i t y and s a t i s 
f a c t i o n 

— i n c r e a s e d concern 
w i t h and a c t i v i t y 1b ( 

d i s s e m i n a t i o n and 
u t i l i z a t i o n o f o u t - i 
p u t s , and c l i e n t 
linkage/feedback 

THE BETTER INNOVATIONS 
ARE THOSE WHICH IMPACT 
AS MANY A5PECTS OF THE 
FOUR AREAS AS FOSSIBLE. 

THESE CHANCES ARE HOT 
THE END OF THE ROAD-
MECHANISMS, SKILLS, 
AND REWARDS MUST BE 
BL'ILT TO ALLOW THE 
SYSTEM TO DO ITS OWN 
PROBLEM-SOLVINC IN 
THE FirrCRE. 

On the 
S c i e n t i f i c 
ub 
Er.viron-
cent 

O r g a n i z a t i o n a l behavior 
research: 
-What d i s t i n g u i s h e s more 
f r o = l e s s e f f e c t i v e l a b 
environments? 

What I s the s c i e n t i f i c 
working environment as 
seen by v a r i o u s mem
bers o f the system? 
How does s t r u c t u r e and 
process I n the system 
a f f e c t i n d i v i d u a l mem
bers? 

From the data c o l l e c t e d , 
what do we see which 
might be changed t o 
improve: 
- o r g a n i z a t i o n a l and per
sonal goal attainment 

- o r g a n i z a t i o n a l s t r u c 
t u r e i t s e l f 

- i d e n t i f i c a t i o n and ua« 
of the " n a t u r a l " 
a d m i n i s t r a t o r s and 
I n f o r m a t i o n l i n k e r s 
i n the system? 

S t r u c t u r a l / o r g a n i z a 
t i o n a l changes. 
Strengthen super
v i s o r y / a d m i n i s t r a 
t i v e / l e a d e r s h i p 
s k i l l s i n system by: 
-r e a d i n g , d i s c u s s i n g 
- t r a i n i n g I n use o f 
new s k i l l s f o r 
l e a d e r s h i p 

- m o t i v a t i n g , c o u n s e l l i n g 
- b u i l d i n g " c r e a t i v e 
d i t h e r " i n lab 

IX ALL FOUR AREAS, IMPLE
MENT THE BEST TRIAL INNO
VATIONS, GIVING: 

— b e t t e r p l a n n i n g and 
p a r t i c i p a t i o n i n I t 

— b e t t e r o r g a n l t a t i o n a l 
s t r u c t u r e , l e a d e r s h i p 

— improved member p r o 
d u c t i v i t y and s a t i s 
f a c t i o n 

— i n c r e a s e d concern 
w i t h and a c t i v i t y 1b ( 

d i s s e m i n a t i o n and 
u t i l i z a t i o n o f o u t - i 
p u t s , and c l i e n t 
linkage/feedback 

THE BETTER INNOVATIONS 
ARE THOSE WHICH IMPACT 
AS MANY A5PECTS OF THE 
FOUR AREAS AS FOSSIBLE. 

THESE CHANCES ARE HOT 
THE END OF THE ROAD-
MECHANISMS, SKILLS, 
AND REWARDS MUST BE 
BL'ILT TO ALLOW THE 
SYSTEM TO DO ITS OWN 
PROBLEM-SOLVINC IN 
THE FirrCRE. 

On the 
S c i e n t i s t 
o r S t a f f 
Member 
Bins e l f 

I n p u t s and o u t p u t s : 
-How do s c i e n t i s t s ex
change in f o r m a t i o n ? 

-What i s p r o d u c t i v i t y , 
and what p r e d i c t s i t ? 

-What i s the reward 
s t r u c t u r e ? 
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o p p o r t u n i t i e s ? 
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as t e s t of these changes 
Try d i f f e r e n t media f o r 
i n p u t and outp'it o f i n 
f o r m a t i o n , and f o r 
i n t r a - s y s t e o f l o w / 
r e t r i e v a l (both "hard
ware" and human—e.g., 

t e c h n i c a l n a t u r a l s ) . 
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MENT THE BEST TRIAL INNO
VATIONS, GIVING: 

— b e t t e r p l a n n i n g and 
p a r t i c i p a t i o n i n I t 

— b e t t e r o r g a n l t a t i o n a l 
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— improved member p r o 
d u c t i v i t y and s a t i s 
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u t i l i z a t i o n o f o u t - i 
p u t s , and c l i e n t 
linkage/feedback 

THE BETTER INNOVATIONS 
ARE THOSE WHICH IMPACT 
AS MANY A5PECTS OF THE 
FOUR AREAS AS FOSSIBLE. 

THESE CHANCES ARE HOT 
THE END OF THE ROAD-
MECHANISMS, SKILLS, 
AND REWARDS MUST BE 
BL'ILT TO ALLOW THE 
SYSTEM TO DO ITS OWN 
PROBLEM-SOLVINC IN 
THE FirrCRE. 

On the 
Outputs 
I n d i v i d u a l ! 
and ;he Lab 
Product*, 
Cet D i s 
seminated, 
and Get 
Put I n t o 
Use 

D i f f u s i o n research: 
-Vhat are the f l o w p a t 
terns f o r knowledge--
what, t o who::, how? 
Knowledge u t i l i z a t i o n : 
-What I s l i n k a g e and 
view o f c l i f c n t s , how 
are they I d e n t i f i e d , 
vhat are t h e i r needs, 
feedback? 

-What ate nodels f o r d i f 
f u s i o n and u t i l i z a t i o n 
Of knowledge? 

Who are present and 
p o t e n t i a l c l i e n t s ? 
Vhat are t h e i r i n f o r 
mation needs, and best 
ways t o reach them? 
How ouch of what i s 
received l a a c t u a l l y 
used, and f o r what7 
How do o u t s i d e r s per
ceive the l a b , what do 
they want from I t , and 
how do they make needs 
known? 

What changes might be 
devised t o : 
-Increase l a b concern 
w i t h d i s s e m i n a t i o n and 
u t i l i z a t i o n o f o u t 
puts 

-improve match o f o u t 
put media w i t h those 
moat used/understood 
by user 

- l i n k lab and c l i e n t s 
I n t e r p e r s o n a l l y so 
they get b e t t e r i n 
fo r m a t i o n and lab i s 

, a f f e c t e d bv t h a i r needB? 

Try ways to b u i l d 
awareness o f need 
f o r b e t t e r dissemina
t i o n and u t i l i z a t i o n , 
increase c l i e n t l i n k 
age, and get c l i e n t 
feedback. 

IX ALL FOUR AREAS, IMPLE
MENT THE BEST TRIAL INNO
VATIONS, GIVING: 

— b e t t e r p l a n n i n g and 
p a r t i c i p a t i o n i n I t 

— b e t t e r o r g a n l t a t i o n a l 
s t r u c t u r e , l e a d e r s h i p 

— improved member p r o 
d u c t i v i t y and s a t i s 
f a c t i o n 

— i n c r e a s e d concern 
w i t h and a c t i v i t y 1b ( 

d i s s e m i n a t i o n and 
u t i l i z a t i o n o f o u t - i 
p u t s , and c l i e n t 
linkage/feedback 

THE BETTER INNOVATIONS 
ARE THOSE WHICH IMPACT 
AS MANY A5PECTS OF THE 
FOUR AREAS AS FOSSIBLE. 

THESE CHANCES ARE HOT 
THE END OF THE ROAD-
MECHANISMS, SKILLS, 
AND REWARDS MUST BE 
BL'ILT TO ALLOW THE 
SYSTEM TO DO ITS OWN 
PROBLEM-SOLVINC IN 
THE FirrCRE. 

T--E RESULT: s t a f f 
knowledge o f each 
f U - l d , Cril'SK know-
l*"iy,<; of th? problem 
areas, and = u t u a l con
census on which areas 
are important f o r 
f u t u r e work. 

THE RESULT: d e t a i l e d 
cmplrlc.nl knowledge of 
at.-ite of ufTalrw I n 
c-.-ir.h nren, how rhny 
i n t e r r e l a t e , and 
c a u s a l / p r e d i c t i v e con
d i t i o n s ; l e a d i n g t o 
di s c u s s i o n of w'-.it con/ 
should bo •'...ir-s^d, nr..! hev. 

THE RESULT; T r i a l 
changes developed from 
understanding of 
r c i i u l t n ; n b e t t e r under
standing o f the system 
by both i n s i d e r s and 
CRUSK. 

THE RESULT: Evidence 
of e f f e c t i v e n e s s of d i f 
f e r e n t t r i a l changes. 
Demonstration t o system 
members t h a t system i s 
" a l i v e " and v i t a l l y con
cerned v i t h c o n s t r u c t i v e 
change. 

THE RESULT: An 
o r g a n i z a t i o n which has 
improved I t s present 
s t r u c t u r e , process, 
and o u t p u t ; and one 
which has the c a p a b i l i t y 
to change and a d j u s t i n 
the f u t u r * . 

http://cmplrlc.nl
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One area n o t w e l l c a p t u r e d i n t h e model i s t h e i n t e r a c t i o n o f p l a n n i n g 
and change a c t i v i t i e s i n o t h e r t o p i c s . An o r g a n i z a t i o n must have some idea 
o f I t s g o a l s t o be a b l e t o i n t e g r a t e d a t a on where i t i s now and what i t s 
members do/want as a f i r s t s t e p I n d e s i g n i n g t r i a l change. That i s , t r i a l 
changes must have a purpose o f a t t e m p t i n g t o reach some known, d e s i r e d end 
c o n d i t i o n . E i t h e r t h e development o f p l a n n i n g c a p a b i l i t y must, t h e r e f o r e , 
be up w i t h o r ahead o f t h e work I n o t h e r f o c i ; o r e x i s t i n g p l a n n i n g processes 
and s p e c i f i e d g o a l s must be used — a c o n d i t i o n w h i c h m i g h t r e s u l t i n an 
o r g a n i z a t i o n u s i n g l a s t y e a r ' s p l a n s and g o a l s t o u n d e r s t a n d today's d a t a 
i n an a t t e m p t t o s o l v e tomorrow's problems. 

The Hodel as An I n n o v a t i o n 

As we s a i d , t h i s model was born I n t h e m i d d l e o f 1971. We have never 
b e f o r e a t t e m p t e d t o put t o g e t h e r t h e t y p e o f i n t e g r a t e d , c o h e r e n t p r o j e c t 
i t d e f i n e s . We have seen many s t u d i e s t i e d t o s p e c i f i c t o p i c areas which 
u n d e r l y t h e rows o f t h e model; but most o f t h e s e remain w i t h i n a s i n g l e 
o r i e n t a t i o n and t e l l us n o t h i n g about how th e s e t o p i c s i n t e r a c t . The 
b e s t i n t e r a c t i o n In e x i s t i n g work i s found between o r g a n i z a t i o n a l and i n 
d i v i d u a l c h a r a c t e r i s t i c s I n the system. We have no s t u d i e s w h i c h i n c l u d e a 
f u t u r e f o c u s , o r knowledge DfiU i n t h i s paradigm. 

O b v i o u s l y , t h e r e a r e many areas o f knowledge i n t h e model rows w h i c h 
have a s t r o n g l i t e r a t u r e , even though t h e y m i g h t not have been p r e v i o u s l y 
i n t e g r a t e d i n t h e way our model s u g g e s t s . At th-is p o i n t , we w i l l t u r n t o 
t h i s l i t e r a t u r e , p r i m a r i l y i n an i n t r o d u c t o r y manner f o r re a d e r s who m i g h t 
want t o improve t h e i r knowledge o f the f o c u s a r e a s . 

OVERVIEW OF PREVIOUS RESEARCH 

The model p r e s e n t e d e a r l i e r i s complex I n t h e number o f concepts and 
r e l a t i o n s h i p s i t c o n t a i n s . Thus, we s h o u l d suspect t h a t t h e r e would be a 
l a r g e number o f r e s e a r c h s t u d i e s r e l e v a n t o t t h e t o p i c areas which would 
h e l p us t o u n d e r s t a n d b o t h t h e t o p i c s themselves and what we sh o u l d expect 
t o f i n d w i t h i n t h e F o r e s t S e r v i c e o r g a n i z a t i o n . Indeed, t h e r e a r e more 
r e l e v a n t s t u d i e s than we have space t o c i t e h e r e. I n s t e a d , we w i l l i d e n t i f y 
m a jor approaches used I n t h e l i t e r a t u r e , i n d i c a t i n g o n l y t h e most I m p o r t a n t 
d e v e l o p e r s o f each, o r summary p i e c e s o f i n t e g r a t i v e v a l u e . In l a t e r c h a p t e r s 
o f t h i s r e p o r t we w i l l b r i n g i n more d e t a i l e d i n f o r m a t i o n as a p p r o p r i a t e . 

We s h o u l d r e i t e r a t e t h a t w h i l e t h e r e a r e many d i f f e r e n t pieces, o f 
r e s e a r c h c o v e r i n g t h e t o p i c a r e a s , few s t u d i e s have i n c l u d e d more than one 
or two approaches ( w i t h t h e o r g a n i z a t i o n a l and i n d i v i d u a l focuses b e i n g t h e 
most common c o m b i n a t i o n ) . Indeed, t h i s p r o j e c t i s t h e f i r s t we know o f wh i c h 
combines a l l f o u r o f th e s e t o p i c a r e a s , and i n a way i n t e n d e d t o lead t o 
p r o b l e m - s o l v i n g . 

Let us b e g i n , t h e n , w i t h t h e major approaches and concepts r e p r e s e n t e d 
i n t h e l i t e r a t u r e f o r each f o c u s a r e a . 
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S t u d i e s i n P l a n n i n g and Goal S e t t i n g 

P l a n n i n g as a s o c i a l process has g e n e r a t e d d i s t r e s s i n g l y l i t t l e tneo-
r e t ica1 ana 1ys i s, and even l e s s empi r i c a 1 r e s e a r c h . More speci f i c a l 1 y , 
w h i l e t h e r e have been many s t u d i e s which c o l l e c t e m p i r i c a l d a t a t o do some 
s p e c i f i c p l a n n i n g t a s k , t h e r e have been few works w h i c h s t u d y t h e p l a n n i n g 
process i t s e l f e m p i r i c a l l y . We have, however, borrowed e x t e n s i v e l y f r o m 
one o f t h e few a u t h o r s who has examined p l a n n i n g b o t h f r o m a t h e o r e t i c a l 
and e m p i r i c a l (case s t u d y ) approach: Donald Michael o f CRUSK. We have drawn 
our comments here f r o m p o i n t s made by Dr. Michael (1968, 1971, 1973) , and 
f r o m o t h e r a u t h o r s he c i t e s (who we w i l l r e f e r e n c e b e l o w ) . 

The d i f f i c u l t y w i t h p l a n n i n g and goal s e t t i n g i s t h a t i t i s a "macro-
p r o c e s s , " I n w h i c h t h e p l a n n e r must make a b s t r a c t i o n s about t h e o r g a n i z a 
t i o n a l o r i n d i v i d u a l r e a l i t y whose f u t u r e he must p l a n . The d i f f i c u l t y i s 
compounded when we seek t o s t u d y and t h e o r i z e about t h e p l a n n i n g p r o c e s s 
i t s e l f ; we must d e v e l o p a macro-process about macro-processes. N e v e r t h e l e s s , 
l e t us l i s t t h e requ T rements f o r p l a n n i n g , as s e t o u t by Michael and o t h e r s , 
i n d i c a t i n g t h e ways t h e s e must be e v a l u a t e d i n t h e o r g a n i z a t i o n whose p l a n 
n i n g processes we w i s h t o s t u d y . ( T h i s s y n t h e s i s i s o u r s , not M i c h a e l ' s ; 
he s h o u l d not be h e l d r e s p o n s i b l e f o r our o v e r s i g h t s . ) 

The s t a r t i n g p o i n t f o r p1anning,'and hence f o r a s t u d y o f an o r g a n i z a 
t i o n ' s p l a n n i n g p r o c e s s , would appear t o be t h e e x t e n t t o which members f e e l 
t h a t p l a n n i n g i s , i n d e e d , p o s s i b l e . T h i s would b r i n g i n t o p l a y t h e impact 
o f c o n s t r a i n t s on t h e system, and i n d i v i d u a l f a c t o r s such as t h e concepts 
o f n a t u r e ' s dominance ov e r man o r v i c e v e r s a (Kluckhohn and S t r o d t b e c k , 1961 ) , 
f a t a l i s t i c o r i e n t a t i o n , and 1nterna 1-externa 1 c o n t r o l ( G u r i n , e t a l . , 1969; 
R o t t e r , 1966) . We a r e d e a l i n g here w i t h t h e i n d i v i d u a l ' s and o r g a n i z a t i o n ' s 
b e l i e f s r e g a r d i n g t h e amount o f power t h e y have t o i n f l u e n c e both t h e f u t u r e • 
i t s e l f , and where t h e y w i l l be w i t h i n i t . Next we come t o t h e b e l i e f i n 
t h e need f o r p l a n n i n g , assuming i t i s p e r c e i v e d t o be p o s s i b l e •— t h a t i s , 
i s p l a n n i n g d e s i r a b l e ? Relevant concepts here would be "openness" and/or 
"dynamic r e s i s t a n c e " t o p l a n n i n g (Schon, 1967)• 

Assuming t h e person o r o r g a n i z a t i o n does d e c i d e t o p l a n , what a r e the 
models or processes t h r o u g h which p l a n n i n g i s done, and what data are used 
i n t h e process? Here we f i n d t h e concepts o f t h e t i m e base used, adequacy 
o r s u r v e i l a n c e o f t h e " t u r b u l e n t e n v i r o n m e n t " (Emery, 19&7), t h e number of 
" a l t e r n a t i v e f u t u r e s " g e n e r a t e d ; and i n t h e d a t a a r e a , t h e p r o p o r t i o n o f 
d a t a w h i c h i s i n t e r n a l l y v s . e x t e r n a l l y g e n e r a t e d , t h e e x t e n t t o which data 
f r o m t h e p a s t can be used~ ~ 0.e., can we p l a n from s i m p l e p r o j e c t i o n s which 
assume a s t a b l e e n v i r o n m e n t , o r w i l l t h e r e be changes i n t h e " r u l e s o f the 
game," wh i c h i n v a l i d a t e p r o j e c t i o n s ) . A l s o i m p o r t a n t a r e t h e areas and 
amounts o f u n c e r t a i n t y w h i c h e n t e r i n t o t h e c a l c u l a t i o n s . 

Once t h e process i s d e f i n e d , we come t o t h e area o f who i s i n v o l v e d i n 
t h e p l a n n i n g a c t i v i t y , and what t h e s e i n d i v i d u a l s b r i n g w i t h them i n terms 
o f s k i l l s , e x p e c t a t i o n s , a t t i t u d e s , and v a l u e s . A l s o , we need t o know how 
much th e y d e s i r e t o and a r e p e r m i t t e d t o a c t u a l l y use t h e i r s k i l l s , v a l u e s , 
e t c . We a l s o need t o know t h e i n d i v i d u a l ' s and o r g a n i z a t i o n ' s a b i l i t y to 
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t o l e r a t e e r r o r s i n p a s t p l a n s , or even more i m p o r t a n t l y , t o "embrace 
e r r o r s " i n any p l a n t h e y now make. T h i s i n c l u d e s t h e i r a b i l i t y t o e v a l u a t e 
p r o g r e s s and make "midcourse c o r r e c t i o n s " once t h e p l a n i s implemented ( c f . 
Rosenthal and Weiss, 1 9 6 6 ) -

Beyond t h e p l a n n i n g p r o c e s s , i t would be e x t r e m e l y h e l p f u l t o have 
d a t a on t h e c o n t e n t and f a t e o f p a s t p l a n s , i . e . , t h e success w i t h which 
t h e o r g a n i z a t i o n has done i t s p l a n n i n g i n t h e p a s t and i n d i v i d u a l r e a c t i o n s 
t o p a s t p l a n s and p l a n n i n g . The r e s u l t , when a l l o f t h e s e f a c t o r s a r e 
combined, would be an adequate d e s c r i p t i o n o f t h e p l a n n i n g process which 
can be a n a l y z e d i n i t s own r i g h t , and c o n t r a s t e d w i t h o t h e r system c h a r a c t e r 
i s t i c s . Michael (1973) summarizes a l l o f t h i s i n t o an approach t o p l a n n i n g 
as " f u t u r e - r e s p o n s i v e s o c i a l l e a r n i n g , " and ( M i c h a e l , 1 9 7 0 o u t l i n e s t h e 
k i n d s o f a c t i v i t i e s i n v o l v e d (see t h e c h a p t e r on " P l a n n i n g " f o r more d e t a i l ) . 

S t u d i e s tn the O r g a n i z a t i o n a l Focus 

Research i n t h i s area has extended over s e v e r a l d i m e n s i o n s ; most i n 
v e s t i g a t o r s c o n c e r n i n g themselves w i t h p r e d i c t i o n s about some fo r m o f o r g a n i 
z a t i o n a l e f f e c t i v e n e s s as t h e i r c r i t e r i o n , o r , as i n t h e case o f Pelz and 
Andrews ( 1 9 6 6 ) mentioned below, t h e i n f l u e n c e o f t h e o r g a n i z a t i o n ' s c l i m a t e 
on i n d i v i d u a l p e rformance. Using the o r g a n i z a t i o n as t h e f o c u s , t h e n , d e f i n e s 
e f f e c t i v e n e s s as more u n i t s produced, fewer items w a s t e d , more s e r v i c e s r e n 
d e r e d , h i g h e r q u a l i t y , o r i n some cases, g r e a t e r s a t i s f a c t i o n o f those who 
work f o r t h e o r g a n i z a t i o n . I n t h e case o f s c i e n t i f i c o r g a n i z a t i o n s , t h e o u t 
put measures u s u a l l y concern themselves w i t h q u a l i t y , q u a n t i t y , e t c . , o f t h e 
knowledge produced. 

S e v e r a l r e s e a r c h t r a d i t i o n s have been underway i n t h i s a r e a. One s t u d i e s 
e f f e c t i v e n e s s i n r e l a t i o n t o s t r u c t u r a l o r t e c h n i c a l s t a t e s o f b e i n g and makes 
recommendations f o r change i n t h e s e a r e a s . T r i s t and B a m f o r t h ( 1 9 5 1 ) , and 
R i c e ( 1 9 5 8 ) a r e r e p r e s e n t a t i v e s o f t h e T a v i s t o c k group i n London who s t u d y 
t h e i n f l u e n c e o f t e c h n i c a l o r r e s t r u c t u r e d work f l o w processes on o r g a n i z a 
t i o n a l o u t p u t s . People and t h e i r problems a r e c o n s i d e r e d f u l l y i n t h i s 
p r o c e s s o f change. O t h e r s , such as Chappie and Sayles ( 1 9 6 1 ) f o l l o w a 
s i m i l a r program o f s t u d y , e x c e p t t h a t t h e y a v o i d p r o p o s i n g o r g a n i z a t i o n a l 
g r o u p i n g s around s i m i l a r i t y o f f u n c t i o n . Rather than d e a l i n g w i t h " p e o p l e " 
p r o b l e m s , t h e y propose, t h r o u g h s t r u c t u r e changes, t o e l i m i n a t e o r a v o i d 
them. Thus, they assume t h a t b e h a v i o r w i l l be m o d i f i e d ( o r not changed) by 
m o d i f y i n g s t r u c t u r e o r t h e p r o p e r t y o f work f l o w . 

A nother r e s e a r c h t h r u s t f o c u s e s on t h e p a t t e r n s o f i n t e r a c t i o n w i t h i n 
an o r g a n i z a t i o n , and a t t e m p t s t o change and s t r e n g t h e n t h e s e p a t t e r n s 
o v e r t i m e , b e l i e v i n g them t o be h i g h l y I n f l u e n t i a l on t o t a l system e f f e c 
t i v e n e s s . L i k e r t ' s two major w o r k s , New P a t t e r n s o f Management ( 1 9 6 1 ) , and 
The Human O r g a n i z a t i o n ( 1 9 6 7 ) , r e p r e s e n t t h i s f i e l d o f s t u d y . Others have 
f o l l o w e d s i m i l a r l i n e s o f i n v e s t i g a t i o n : Seashore and t h e i n t e r n a l group 
c o h e s i v e n e s s process ( 1 9 5 ^ ) ; Tannenbaum and t h e p e r c e p t i o n s o f c o n t r o l o v e r 
d e c i s i o n s being made ( 1 9 6 8 ) ; and Bowers ( e . g . , Bowers and F r a n k l i n , 1 9 7 6 ) o f 
t h e CRUSK s t a f f w i t h h i s c o n t i n u i n g s t u d i e s o f o r g a n i z a t i o n a l f u n c t i o n i n g — 
each has c o n t r i b u t e d s i g n i f i c a n t l y t o L i k e r t ' s o r i g i n a l f o c u s on i n t e r a c t i o n 
and o r g a n i z a t i o n a l s a t i s f a c t i o n . 



- 1 1 -

A nother t r a d i t i o n f i n d s Mann (1967) f i r s t e m phasizing t h e importance 
o f l e a d e r s h i p as an i n f l u e n c e on e f f e c t i v e n e s s , and then d e v e l o p i n g an 
expanding i n t e r e s t i n t h e e f f e c t s o f human and work processes o f s o l v i n g 
problems on t o t a l o r g a n i z a t i o n a l e f f e c t i v e n e s s . T h i s l a t t e r i s not s t r i c t l y 
a r e s e a r c h f o c u s , but more i n t h e v e i n o f o r g a n i z a t i o n a l development, w i t h 
c o n t i n u i n g measurements o f t h e e f f e c t s o f v a r i o u s o r g a n i z a t i o n a l i n t e r -
v e n t i ons. 

Thus, t h e r e a r e s e v e r a l r e s e a r c h t r a d i t i o n s t h a t f o c u s on t h e o r g a n i 
z a t i o n : t h o s e o f s t r u c t u r e , l e a d e r s h i p , human i n t e r a c t i o n , t e c h n o l o g y , 
o r g a n i z a t i o n a l development, and o t h e r processes such o r g a n i z a t i o n a l problem-
s o l v i n g . I t i s our b e l i e f t h a t a l l o f t h e s e approaches a r e u s e f u l , b ut t h a t 
i n t e g r a t i o n i s needed among them. 

L e a v i t t (1965) i s a good i n t r o d u c t o r y r e f e r e n c e t o these v a r i o u s t r a 
d i t i o n s o f o r g a n i z a t i o n a l s t u d y , o r g a n i z i n g them as s t r u c t u r a l , t e c h n o l o g i 
c a l , and h u m a n i s t i c approaches. 

In summary, t h e n , as we l o o k a t a knowledge p r o d u c i n g o r g a n i z a t i o n such 
as t h e F o r e s t S e r v i c e , we must be s e n s i t i v e not o n l y t o t h e e f f e c t s o f i t s 
s t r u c t u r e and work and knowledge f l o w p r o c e s s e s , but a l s o t o those processes 
by w h i c h s c i e n t i s t s and p o t e n t i a l users o f knowledge i n t e r a c t t o produce , 
and e v a l u a t e s o l u t i o n s t o problems. 

S t u d i e s i n t h e I n d i v i d u a l Focus 

R e l e v a n t r e s e a r c h i n t h i s area c o v e r s a broad range: from i n d i v i d u a l 
r e l a t i o n s t o t h e o r g a n i z a t i o n , i n f o r m a t i o n s e e k i n g / g i v i n g ( h e r e , t h e study 
o f s c i e n t i f i c c o m m u n i c a t i o n ) , t o p r o d u c t i v i t y and performance o f persons i n 
t h e o r g a n i z a t i o n . To o r g a n i z e t h i s d i v e r s i t y we w i l l d i v i d e t h e f i e l d i n t o 
two p a r t s . F i r s t , we w i l l l o o k a t those s t u d i e s which r e l a t e t he I n d i v i d u a l 
s c i e n t i s t t o h i s o r g a n i z a t i o n , p r e d i c t h i s performance, o r h i s a t t i t u d e s and 
m o t i v a t i o n s . Second, we w i l l l o o k a t t h e f i e l d o f s c i e n t i f i c communication. 

S c i e n t i s t s i n r e l a t i o n t o t h e o r g a n i z a t i o n . The b a s i c t h r u s t o f pre
v i o u s r e s e a r c h i n t h i s area i s t h a t o f d e t e r m i n i n g those c h a r a c t e r i s t i c s or 
c o n d i t i o n s which lead t o b e t t e r performance o f t h e s c i e n t i s t , improved w o r k i n g 
r e l a t i o n s h i p s and "system t o l e r a n c e , " and general s a t i s f a c t i o n . C l e a r l y , 
t h e most i m p o r t a n t work i n t h i s area i s P e l z and Andrews' (1966) S c i e n t i sts 
i n O r g a n i z a t i o n s . A l t h o u g h t h e s u b t i t l e o f t h i s work i s " P r o d u c t i v e Climates 
f o r Research and Development," w h i c h by i t s e l f would p l a c e t h i s r e s e a r c h i n 
t h e o r g a n i z a t i o n a l f o c u s , many o f t h e f i n d i n g s p e r t a i n t o i n d i v i d u a l communi
c a t i o n , m o t i v a t i o n , c r e a t i v i t y , e t c . , as t h e c r i t e r i o n v a r i a b l e . We w i l l 
n o t r e v i e w t h e f i n d i n g s t h e m s e l v e s , however, s i n c e t h i s book should be r e 
q u i r e d r e a d i n g f o r anyone i n t e r e s t e d i n s c i e n t i s t s . The approach and con
c e p t s d e a l t w i t h a r e most i m p o r t a n t a t t h i s t i m e . 

The approach used by Pel z and Andrews was s o c i o - p s y c h o l o g i c a l i n the 
a g g r e g a t e , w i t h i n d i v i d u a l a n a l y s e s 'ranging from s o c i o l o g i c a l ( t h e group 
o r work team's performance as dependent v a r i a b l e ) t o p s y c h o l o g i c a l ( t h e 
i n d i v i d u a l s c i e n t i s t ' s p e r f o r m a n c e , e t c . as dependent v a r i a b l e ) . Thus, the 
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e n v i r o n m e n t ( o r g a n i z a t i o n a l f o c u s ) can be used t o p r e d i c t s c i e n t i s t p e r f o r 
mance ( i n d i v i d u a l f o c u s ) , o r i n d i v i d u a l c h a r a c t e r i s t i c s used t o p r e d i c t 
o r g a n i z a t i o n a l ones, d e m o n s t r a t i n g t h e c l o s e i n t e r r e l a t i o n s h i p o f t h e two 
f oc i . 

What were the most i n t e r e s t i n g c oncepts t o emerge f r o m t h i s work? Per
haps the most i n t e r e s t i n g i s t h a t o f " c r e a t i v e t e n s i o n s " (see P e l z , 1967, 
1970). T h i s i s t h e m i x t u r e o f b o t h freedom and c o n s t r a i n t , s e c u r i t y and 
c h a l l e n g e which r e l a t e s t o maximum e f f e c t i v e n e s s . For example, t h e most 
e f f e c t i v e s c i e n t i s t s were those who were s e l f - r e l i a n t , had moderate t o 
h i g h autonomy (depending on d e p a r t m e n t a l c o o r d i n a t i o n l e v e l ) , but who a l s o 
worked on s e v e r a l k i n d s o f a c t i v i t i e s , w i t h o t h e r s , and on t o p i c s o f 
organizationa1 im p o r t a n c e . 

I n t h e area o f p e r s o n a l g r o w t h and development, Pe l z and Andrews found 
t h a t t h e most e f f e c t i v e s c i e n t i s t s r e p o r t e d b e t t e r o p p o r t u n i t y f o r g r o w t h , 
even though they were not n e c e s s a r i l y c o m p l e t e l y s a t i s f i e d w i t h t h e i r s i t u a 
t i o n . The reward s t r u c t u r e i s i m p o r t a n t h e r e , t o g e t h e r w i t h f a c t o r s s t r a 
t i f y i n g r e s e a r c h e r s i n t o over-and under-rewarded groups (Cole and Cole, 1973)-
Both i n d i v i d u a l ( " s e l f - a c t u a l i z a t i o n " ) rewards and s t a t u s / m o n e t a r y ones r e 
l a t e i m p o r t a n t l y t o p r o d u c t i v i t y . There i s some e v i d e n c e , however, t h a t 
some d i s s a t i s f a c t i o n may be i n e v i t a b l e , and may enhance c r e a t i v i t y ( P e l z and 
Andrews, 1966, p. 139; Weick, 1969). 

The s c i e n t i f i c e n v i r o n m e n t , e s p e c i a l l y as i t p r o v i d e s s t i m u l a t i o n 
t h r o u g h d i v e r s i t y , c o - w o r k e r s , t a s k mix, e t c . , has been shown t o be impor
t a n t i n p r e d i c t i n g performance. B u t , i n d i v i d u a l f a c t o r s o f t h e s c i e n t i s t 
a r e p r e c o n d i t i o n s . For example, t h e a g e - r e l a t e d concept o f t h e " c r e a t i v e 
y e a r s , " background c h a r a c t e r i s t i c s r e l a t i n g t o t r a i n i n g and c o n t a c t s , e t c . , 
a l l e x h i b i t i m p o r t a n t e f f e c t s on p r o d u c t i v i t y . 

S c i e n t i f i c communication. The l a r g e s t a r e a , i n terms o f amount o f r e 
s e a r c h a v a i l a b l e , i s t h a t o f how s c i e n t i s t s g e t and produce i n f o r m a t i o n . 
There i s so much h e r e , i n f a c t , t h a t we w i l l r e f e r e n c e p r i m a r i l y t h e r e v i e w s 
o f t h e f i e l d r a t h e r t h a n i n d i v i d u a l p i e c e s o f r e s e a r c h . T h i s f i e l d may be 
d i v i d e d i n t o t h r e e p a r t s : (a) s t u d i e s o f s c i e n t i f i c communication media 
themselves ( e . g . , t h e i r g r o w t h , d i s t r i b u t i o n , i n t e g r a t i o n , u s e r s ) ; (b) s t u d i e s 
i n t h e i n f o r m a t i o n s e e k i ng t r a d i t i o n , o r i e n t e d t o i d e n t i f y i n g a l l o f t h e ways 
s c i e n t i s t s g e t and use i n f o r m a t i o n ; and (c) s t u d i e s i n w h i c h i n f o r m a t i o n 
s o u g h t , f o u n d , and used i s a p p l i e d t o p r e d i c t r e s e a r c h p r o d u c t i v i t y . The 
f i r s t o f t h e s e t h r e e i s l e s s i m p o r t a n t f o r our purposes t h a n t h e l a t t e r two. 
A l l t h r e e p e r s p e c t i v e s a r e i n c l u d e d i n t h e e x c e l l e n t annual r e v i e w s o f " i n 
f o r m a t i o n needs and uses" (see, f o r t h e p a s t few y e a r s ' o u t p u t : P a i s l e y , 
1968; A l l e n , 1969; L i p e t z , 1970; and Crane, 1971), and i n more comprehensive 
r e v i e w s such as P a i s l e y ( 1 9 6 5 ) . 

I n t h e i n f o r m a t i o n s e e k i n g t r a d i t i o n t h e r e has been a g r a d u a l ' e x p a n s i o n 
o f c o n c e r n f r o m use o f f o r m a l s c i e n t i f i c media t o c o n s i d e r a t i o n o f i n f o r m a l , 
i n t e r p e r s o n a 1 i n f o r m a t io n g a t h e r i n g , as r e s e a r c h e r s found t h a t forma 1 sources 
c o n t r i b u t e o n l y a p o r t i o n o f t h e i n f o r m a t i o n s c i e n t i s t s g e t . P r i c e ' s (1963) 
r e v i v a l o f t h e c o n c e p t o f t h e " i n v i s i b l e c o l l e g e " (communication networks w h i c h 
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c a r r y t h e most r e c e n t i n f o r m a t i o n t o members i n f o r m a l l y ) has r e c e i v e d con
s i d e r a b l e a t t e n t i o n (see C r a w f o r d , 1971; Crane, 1969, 1972; Lingwood, 1969). 
The approach has a l s o been extended t o l o o k a t t h e i n f o r m a l " g a t e k e e p e r s " 
o f knowledge o r " i n f o r m a t i o n i n f 1 u e n t i a 1s" by M o r r i s (1970; t h e concept 
based on work such as Coleman, K a t z , and M e n z e l l , 1966) . 

R e l a t i n g i n f o r m a t i o n g a t h e r i n g t o p r o d u c t i o n , t h e r e a r e s e v e r a l s t u d i e s 
w h i c h show t h a t t h e amount o f i n p u t p r e d i c t s t h e amount produced ( e . g . , 
P a i s l e y and P a r k e r , 1968) , b u t i n f o r m a l i n p u t s a r e o f t e n more i m p o r t a n t pre
d i c t o r s than f o r m a l media use ( P a r k e r , Lingwood, and P a i s l e y , 1968). I n t e 
g r a t i o n i n i nforma1 networks a 1 so pred i c t s i n f o r m a t i on p r o d u c t i on ( L i ngwood, 
1969) . 

I n summary, t h e n , we must be s e n s i t i v e n o t o n l y t o use o f f o r m a l media, 
but t o i n t e r p e r s o n a l i n f o r m a t i o n sources used by t h e s c i e n t i s t , and t o the 
uses o r f u n c t i o n s ( M e n z e l l , 1958) t o w h i c h i t i s p u t . We must a l s o pay 
a t t e n t i o n t o t h e s c i e n t i s t ' s i n t e g r a t i o n i n i n f o r m a l networks o f o t h e r s c i 
e n t i s t s , o r c o n v e r s e l y , n o t e t h e e f f e c t s o f p r o f e s s i o n a l i s o l a t i o n . 

D i f f u s i o n and U t i l i z a t i o n o f Knowledge 

Except f o r s t u d i e s o f t h e f l o w ( d i f f u s i o n ) o f i n f o r m a t i o n , t h e r e i s 
r e l a t i v e l y l i t t l e known i n t h i s area f o r s c i e n t i f i c p o p u l a t i o n s , a t l e a s t 
as compared w i t h t h e o r g a n i z a t i o n a l and i n d i v i d u a l f o c u s e s . T h i s , i n our 
o p i n i o n , r e f l e c t s more t h e newness o f t h i s area and t r a d i t i o n a l i n s e n s i t i v i t y 
t o i t among s c i e n t i s t s , t h a n i t does on t h e i m p o r t a n c e o f t h i s f o c u s in 
a p p l i e d s c i e n c e . Most o f what we know i s c o l l e c t e d i n a few p l a c e s , making 
t h i s o v e r v i e w an easy t a s k . 

T h i s f i e l d may be d i v i d e d i n t o components o f t h e D&U-linkage process: 
(a) how r e s e a r c h e r s sense what c l i e n t s ' needs a r e , (b) c l i e n t o r i e n t a t i o n , 
( c ) d i s s e m i n a t i o n o r d i f f u s i o n a c t i v i t i e s , (d) u t i l i z a t i o n a c t s , and (e) a c t u a l 
r e s e a r c h - c l i e n t 1inkages. 

There have been l i t e r a l l y thousands o f d i f f u s i o n s t u d i e s o v e r t h e past 
t w e n t y y e a r s , many o f them based i n t h e t r a d i t i o n s o f r u r a l s o c i o l o g y ( e . g . , 
a s s e s s i n g t h e d i f f u s i o n o f a g r i c u l t u r a l p r a c t i c e s , new seeds, e t c . ) , and 
e d u c a t i o n ( t h e d i f f u s i o n o f new c u r r i c u l a , f o r example). The most compre
h e n s i v e s o u r c e f o r t h i s approach i s Rogers and Shoemaker (1971)- However, 
o n l y a subset o f d i f f u s i o n r e s e a r c h d e a l s w i t h the d i f f u s i o n o f knowledge 
(as opposed t o " t h i n g s " ) , and o n l y a s m a l l p o r t i o n o f t h i s w i t h t h e d i s s e m i n 
a t i o n o f s c i e n t i f i c , r esearch-based knowledged. T h i s t o p i c , p l u s the work 
on how knowledge and o t h e r i n n o v a t i o n s a r e a c t u a l l y put t o use i s e x h a u s t i v e l y 
c o v e r e d i n Havelock (1969)- Both what t h e knowledge p r o d u c i n g agency does, 
and how i t p e r c e i v e s t h e p r o c e s s , may be f i t w i t h i n t h e broad models Havelock 
developed t o c o n t a i n t h e s t u d i e s covered i n h i s r e v i e w . These models o r 
p e r s p e c t i v e s range from a " s o u r c e o r i e n t e d " R&D model t o a v e r y " r e c e i v e r 
o r i e n t e d " p r o b l e m - s o l v i n g model, w i t h the i n t e r v e n i n g model o f " s o c i a l I n t e r 
a c t i o n " ( w h i c h h o l d s most o f t h e d i f f u s i o n i s t ' s approach t o knowledge u t i l i z a 
t i o n ) . The model an agency chooses a f f e c t s t h e problems i t c o n s i d e r s , how 



t h e y a r e approached, and t h e mechanisms b u i l t t o cope w i t h them. For ex
ample, t h e R&D approach assumes t h a t i f t he i n n o v a t i o n i s c o r r e c t l y d e s i g n e d , 
then use w i l l f o l l o w e a s i l y on t h e h e e l s o f mass p r o d u c t i o n , p a c k a g i n g , and 
d i s s e m i n a t i o n . C o n v e r s e l y , t h e p r o b l e m - s o l v i n g model t u r n s t he whole p r o 
cess around, b e g i n n i n g w i t h a need p e r c e i v e d i n some p o p u l a t i o n ; t h e ex
p r e s s i o n o f t h i s need t r i g g e r s i n f o r m a t i o n s e e k i n g u n t i l some i n n o v a t i o n 
i s found t o f i l l i t , o r more l i k e l y , u n t i l one can be found w h i c h i s 
a d a p t a b l e t o t h e l o c a l s i t u a t i o n . 

There a r e a number o f i m p o r t a n t " l i n k a g e s " between c l i e n t , r e s e a r c h e r , 
and back a g a i n which a r e needed b e f o r e knowledge can be u s e f u l and used by 
the c l i e n t . These a r e p r e s e n t e d by Havelock and Lingwood (1973) i n a " l i n k a g e 
p rocess model" we w i l l adopt f o r t h i s s t u d y . C o n c e n t r a t i o n on t h e l i n k s 
between p r o d u c e r and u s e r , user and change-agent, system and system opens 
the whole d i s s e m i n a t i o n and u t i l i z a t i o n process t o t h e p o s s i b i l i t i e s o f 
a n a l y s i s as a communication system, p e r m i t t i n g i d e n t i f i c a t i o n o f message, 
media, s o u r c e , and r e c e i v e r a t each s t e p f r o m knowledge p r o d u c t i o n t o knowl
edge use. Lin k a g e a l s o c o n t a i n s t h e feedback concept so v i t a l t o under
s t a n d i n g how c l i e n t s make t h e i r e v a l u a t i o n s and needs f o r f u r t h e r i n f o r m a 
t i o n known t o t h e knowledge p r o d u c e r . The c h a p t e r on D i s s e m i n a t i o n and 
U t i l i z a t i o n w i l l cover t h i s model i n d e t a i l . 

Thus, i n l o o k i n g a t knowledge p r o d u c i n g a g e n c i e s , we must be s e n s i t i v e 
not o n l y t o what i s d i s s e m i n a t e d t o whom over w h i c h c h a n n e l s , but must l o o k 
c l o s e l y a t i n t e r p e r s o n a l l i n k a g e s ( i . e . , t h e s o c i a l i n t e r a c t i o n and problem-
s o l v i n g p e r s p e c t i v e s ) , t h e t r a n s f o r m a t i o n s t h e i n f o r m a t i o n undergoes, and 
t h e u l t i m a t e t y p e and l e v e l o f a d o p t i o n . Beyond t h i s we must come f u l l 
c i r c l e a g a i n t o lo o k a t t h e process by which c l i e n t s communicate w i t h and 
a f f e c t t h e knowledge p r o d u c e r . And behind t h e l i n k a g e s l i e t h e systems o f 
s u p p o r t s and rewards which c o n t r o l l i n k a g e b e h a v i o r and r e l a t e i t t o o r g a n i z a 
t i o n a l f a c t o r s , g o a l s , l e a d e r s h i p , e t c . 
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CHAPTER 2 

PROBLEM FORMULATION 

READER'S GUIDE: 
Here we p r e s e n t what we l e a r n e d f i r s t and i n f o r m a l l y about t h e o r g a n i z a 

t i o n . These m a t e r i a l s a r e o f i n t e r e s t as a check on what we d i d l a t e r , 
and c o n t a i n o b s e r v a t i o n s which seem t o remain c u r r e n t . Thus, t h i s c h a p t e r 
makes good background, and w i l l s e r v e t o h e l p readers see what we found 
i n a t e x t u a l r a t h e r t h a n n u m e r i c a l f o r m a t . 

CHAPTER SUMMARY: 
We spent a f u l l y ear i n t e r v i e w i n g about 200 r e s e a r c h e r s (and some c l i e n t s ) 

i n t h e F o r e s t S e r v i c e t o g e t t h e i r p e r s p e c t i v e on i s s u e s , problems, and 
p r i o r i t i e s r e l a t e d t o t h e f o c u s areas o f t h e model. 

The r e s e a r c h e r s had l e s s access t o p l a n n i n g than d i d ADs, and t h e r e were 
many u n c l a r i t i e s about p l a n s and o b j e c t i v e s , and p e r c e p t i o n s about l a c k o f 
i n t e g r a t i o n among t h e branches o f t h e o r g a n i z a t i o n . Most r e s e a r c h e r s were 
v e r y p o s i t i v e about t h e o r g a n i z a t i o n , b ut t h e r e were many s p e c i f i c problems 
r e l a t i n g t o d i s t a n c e , l e a d e r s h i p , f a c i l i t i e s , e t c . The PL r o l e i s seen as 
t h e " a c t i o n p o i n t " by r e s e a r c h e r s , b ut t h e j o b g e t s mixed reviews from both 
S c i e n t i s t s and PL, p r i m a r i l y because o f t h e mix o f a d m i n i s t r a t i o n and r e 
searc h r e q u i r e d , and p e r c e i v e d l a c k o f rewards f o r t h e f o r m e r . Rewards 
were seen as b e i n g t i e d t o w r i t t e n p r o d u c t s aimed a t t h e s c i e n t i f i c a u d i e n c e , 
t h e most f a v o r e d c l i e n t g r oup. There was a g e n e r a l i n t e r e s t i n becoming 
more i n v o l v e d i n g e t t i n g f i n d i n g s put t o use "on t h e groun d . " 

L i m i t e d i n t e r v i e w i n g w i t h NFS and S&PF c l i e n t s showed these groups t o 
have r a t h e r r e a l i s t i c views about problems i n bot h these branches and i n 
re s e a r c h which l i m i t t h e a p p l i c a t i o n o f r e s u l t s . Lack o f s t a f f c a p a c i t y , 
c l e a r g o a l s , and t i m e seem t o be l i m i t s from t h e s e o r g a n i z a t i o n s . Re
s e a r c h e r s were seen as o f t e n u n i n t e r e s t e d , l o c k e d i n t o o t h e r work, o r 
u n s k i l l e d ( p a r t i c u l a r l y i n t h e i r w r i t i n g ) i n becoming more a c t i v e i n h e l p 
in g t o s o l v e r e a l problems. 

The r e s u l t s o f t h i s phase c o u l d not be used t o g i v e a complete d e s c r i p 
t i o n and d i a g n o s i s o f t h e o r g a n i z a t i o n . The i n t e n t was t o g u i d e us i n 
moving t o t h e next s t e p by p r o v i d i n g a good f a m i l i a r i t y w i t h t h e system. 
We g o t t h i s , but i n l o o k i n g back we a l s o see t h a t t h e problem f o r m u l a t i o n 
i n t e r v i e w i n g p r o v i d e d i n t e r p r e t a t i o n s w h i c h h o l d up w e l l a g a i n s t t h e l a t e r 
e m p i r i c a l r e s u l t s and comments o b t a i n e d d u r i n g feedback work. 
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INTRODUCTION 

Good problem f o r m u l a t i o n i s t h e key t o good (and u s e f u l ) r e s e a r c h . 
The model s t r e s s e s t h i s , and we were f o r t u n a t e t o be a b l e t o spend a year 
i n t h e process t o be d i s c u s s e d i n t h i s c h a p t e r . B a s i c a l l y , we t a l k e d t o 
a l o t o f F o r e s t S e r v i c e people -- p r i m a r i l y r e s e a r c h e r s , b ut t o " c l i e n t s " 
as w e l 1 . 

The t a s k was t h a t o f f i l l i n g i n t h e f o u r f o c u s areas o f t h e model 
w i t h data about t h e r e a l o r g a n i z a t i o n . Beyond f a c t s and o p i n i o n s , however, 
th e i n t e r v i e w i n g h e l p e d us t o see t h e p r i o r i t i e s and needs among t h e f o u r 
f o c i . T h i s was t h e f i r s t s t e p i n b u i l d i n g t h e a n a l y t i c a l approach f o r 
the l a t e r work: what are t h e i m p o r t a n t c r i t e r i a , what produces them, how 
do a l l o f t h e areas i n t e r r e l a t e ? 

METHODS USED 

The d a t a c o l l e c t i o n s t r a t e g y employed i n t h e problem f o r m u l a t i o n i n 
t e r v i e w i n g was t h a t o f r e l a t i v e l y u n s t r u c t u r e d group i n t e r v i e w s . A t y p i c a l 
i n t e r v i e w i n g s e s s i o n , l a s t i n g two h o u r s , would i n c l u d e anywhere f r o m f o u r 
t o e i g h t r e s p o n d e n t s . W i t h o n l y one e x c e p t i o n , we i n t e r v i e w e d peer g r o u p s , 
t h a t i s , ADs, PLs, and S c i e n t i s t s s e p a r a t e l y a t a g i v e n l o c a t i o n . T h i s was 
done t o a l l o w respondents t o b u i l d on each o t h e r ' s comments ( s i n c e t h e y 
share s i m i l a r e x p e r i e n c e s , e t c . ) , and t o encourage f u l l p a r t i c i p a t i o n s i n c e 
no j o b s t a t u s d i f f e r e n c e s were i n v o l v e d among t h e men i n t h e room. 

Each i n t e r v i e w began w i t h a g e n e r a l i n t r o d u c t i o n f r o m t h e two CRUSK 
members, o u t l i n i n g o u r purpose and needs -- t h a t o f f a m i l i a r i z i n g o u r s e l v e s 
w i t h t h e r e s e a r c h system, l e a r n i n g about problems, e t c . The atmosphere 
was kept as i n f o r m a l as p o s s i b l e . I n t e r v i e w s were r e c o r d e d . * 

In t h e f i r s t few i n t e r v i e w s we worked from q u e s t i o n t o p i c s h e e t s , 
b r i n g i n g us a s p e c i f i c t o p i c as i t seemed a p p r o p r i a t e i n t h e c o n t e x t o f 
d i s c u s s i o n . These t o p i c s f o l l o w e d t h e f o u r areas o f t h e model, w i t h s p e c i f i c 
items f o r p l a n n i n g and goal s e t t i n g , t h e o r g a n i z a t i o n a l e n v i r o n m e n t , s c i e n 
t i s t j o b a c t i v i t i e s , t r a i n i n g o p p o r t u n i t i e s , and s a t i s f a c t i o n , and d i s s e m i n a 
t i o n and use o f l a b o u t p u t s , and who c l i e n t s a r e . Over t i m e , as we became 
more f a m i l i a r w i t h b o t h t h e system and our i t e m s , we dis p e n s e d w i t h t h e ques
t i o n s h e e t s , w o r k i n g i n s t e a d f r o m what we had a l r e a d y l e a r n e d . 

The tapes were t r a n s c r i b e d v e r b a t i m ( s e v e r a l hundred pages i n a l l ) . 
What we jud g e d t o be i m p o r t a n t p a r t s o f t h e t r a n s c r i p t i o n s were then d i s 
t i l l e d i n t o d i r e c t q uotes o r p a r a p h r a s e s , and these f i n a l l y o r g a n i z e d by 
broad t o p i c areas f o r r e p o r t i n g t o t h e Washington i n s i d e team and t o t h e 
s t a t i o n s . I n t h e f o r m p r e s e n t e d below, we have o m i t t e d a l l but t h e most 
c r u c i a l , s u c c i n c t , and t y p i c a l responses, depending i n s t e a d on our own 

*We i n t r o d u c e d t h e r e c o r d e r a t t h e s t a r t o f each s e s s i o n as o n l y our way 
of k e e p i n g n o t e s . Respondents were assured o f t h e i r a n o n y m i t y , and t h a t 
t h e y c o u l d s i g n a l f o r t h e t a p e t o be shut o f f a t any t i m e . T h i s r a r e l y 
happened, and we l o s t l i t t l e i m p o r t a n t s u b s t a n t i v e i n f o r m a t i o n when t h e 
t a p e was o f f . 
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s y n t h e s i s o f the r e s u l t s . T h i s whole p r o c e s s , t h e n , h e l p s us t o I n t e g r a t e 
our f i n d i n g s w h i l e a t t h e same tim e h o n o r i n g t h e anoym i t y guarantees g i v e n 
our r e s p o n d e n t s . 

Let us a g a i n use t h e t o p i c f o c u s areas o f the model t o o u t l i n e broad 
d i v i s i o n s i n these p r e l i m i n a r y f i n d i n g s , d e t a i l i n g s p e c i f i c q u e s t i o n s as 
t h e y f i t i n each. 

INTERVIEWS IN RESEARCH 

Focus on P l a n n i n g and Goal S e t t i n g 

T h i s a r e a , i n g e n e r a l , r e c e i v e d l e s s i n t e r v i e w t i m e , and y i e l d e d fewest 
u n s o l i c i t e d comments o f any o f the f o u r f o c u s e s . We d i d , however, get some 
f e e l f o r l e v e l s o f p a r t i c i p a t i o n i n t h e p l a n n i n g process across l e v e l s o f 
t h e system. As c o u l d be e x p e c t e d , p e r c e p t i o n s o f i n f l u e n c e i n c r e a s e d as one 
moves f r o m S c i e n t i s t s , t h r o u g h PLs, t o ADs. 

Even among ADs, t h o u g h , t h e r e were many comments i n d i c a t i n g f e e l i n g s 
o f u n c e r t a i n t y about t h e way F o r e s t S e r v i c e r e s e a r c h conducts long range . 
p l a n n i n g , and p r e p a r a t i o n f o r problem s o l v i n g . They d i d m e n t i o n , on t h e . 
o t h e r hand, t h a t t h e y s e r v e on a d v i s o r y c o m m i t t e e s , t a l k i n f o r m a l l y w i t h peo
p l e , and so on; but th e y s t i l l seemed t o f e e l t h e y were u l t i m a t e l y o b l i g e d 
t o a c c e p t p r i o r i t i e s s e n t down fr o m Washington. We a l s o found some f r u s t r a 
t i o n i n t h e l a c k o f f l e x i b i l i t y t o "move people around" o r t o t r a i n people 
t o work on i m p o r t a n t problems; One paraphrased response might s e r v e as a 
t y p i c a l i n d i c a t o r o f what ADs had t o say i n t h i s a r e a : "We c o u l d use a l o t 
o f h e l p i n problem s e l e c t i o n , p l a n n i n g , and goal s e t t i n g . We need t o know 
how t o work w i t h many r e s t r a i n t s we have on us; and we a l s o need much b e t t e r 
mechanisms f o r e s t a b l i s h i n g p r i o r i t i e s w i t h i n t h e p r e s e n t system." The need 
f o r change, t h e n , was seen by many; however, we found few s p e c i f i c recommen
d a t i o n s as t o how p a r t i c i p a t i o n i n the p l a n n i n g process should be i n c r e a s e d 
( t h i s comment a p p l i e s t o PLs and S c i e n t i s t s , as w e l l ) . 

Moving on t o PLs, we heard many comments w h i c h would lead us t o b e l i e v e 
t h i s group f e e l s i t has l e s s involvement i n problem s e l e c t i o n or long-range 
p l a n n i n g t h a n t h e ADs. Most PLs say they have freedom i n s e t t i n g and c a r r y 
i n g o u t s p e c i f i c o b j e c t i v e s w i t h i n b r o a d l y d e f i n e d a r e a s , but t h e y have 
fewer degrees o f freedom i n d e t e r m i n i n g what t h e broad areas s h o u l d be. I n 
s t e a d , t h e y m e n t i o n t h a t t h e i r g o a l s are s e t by o t h e r s i n a d m i n i s t r a t i o n , i n 
i n d u s t r y , and i n " h i g h e r e c h e l o n s " i n Washington. PLs seem unaware o f the 
r e s e r v a t i o n s expressed by ADs as t o t h e i r p l a n n i n g a c t i v i t i e s , f e e l i n g i n 
s t e a d t h a t ADs and D i r e c t o r s a r e h i g h l y i n v o l v e d i n f u n d - g e t t i n g and i n 
b u i l d i n g o u t s i d e c o n t a c t s and s u p p o r t . 

On t h e l e v e l o f t h e i n d i v i d u a l S c i e n t i s t , we f i n d a s t r o n g e r f e e l i n g o f 
b e i n g removed f r o m t h e p l a n n i n g p r o c e s s . S c i e n t i s t s tended t o accept t h e 
g o a l s e s t a b l i s h e d by l e a d e r s h i p , even though t h e y sometimes q u e s t i o n t he 
d i r e c t i o n o f e f f o r t . They seem t o know best t h e g o a l s o f t h e i r i n d i v i d u a l 
r e s e a r c h p r o j e c t s , o n l y g e n e r a l l y what t h e g o a l s o f o t h e r d i s c i p l i n e s a r e , 
and show c o n f u s i o n r e g a r d i n g what t o t a l s t a t i o n g o a l s are and how t h e i r work 
r e l a t e s t o these. R e l a t e d l y , S c i e n t i s t s s a i d t h e y knew where t h e y were going 
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I n t h e s h o r t r u n , b u t f e l t a t a l o s s f o r l o n g - r a n g e p r o j e c t i o n s . They a l s o 
expressed f e a r t h a t l o n g - r a n g e g o a l s , s i n c e e x t e r n a l l y s e t , might change 
w i t h o u t t h e i r i n p u t , and t h a t o v e r a l l " m i s s i o n s " m i g h t not be r e a l i s t i c 
I n summary, one S c i e n t i s t c a p s u l i z e d h i s f r u s t r a t i o n over l a c k o f i n f l u e n c e 
i n g o a l s e t t i n g w i t h t h e comment: "We have S c i e n t i s t meetings each y e a r , 
and d u r i n g t h e l a s t one someone asked what s t a t i o n goal s e t t i n g was i n 
r e l a t i o n t o F o r e s t S e r v i c e g o a l s . No one answered t h e n o r s i n c e ; we s t i l l 
d o n ' t know what t h e y a r e i n c o n c r e t e terms i n r e l a t i o n t o o v e r a l l F o r e s t 
S e r v i c e g o a l s . " 

Given t h e n a t u r e o f our method and respondent s e l e c t i o n , we cannot say 
y e t t h a t t h e r e i s a u n i v e r s a l tendency f o r t h o s e f u r t h e r down i n t h e s t r u c 
t u r e t o have i n c r e a s i n g f r u s t r a t i o n and u n c l a r i t y w i t h p l a n n i n g and m i s s i o n / 
goal awareness, b u t we have a t l e a s t found t h a t such problems do e x i s t . 

We g e t t h e i m p r e s s i o n o f an o r g a n i z a t i o n w h i c h , p r o b a b l y because o f i t s 
immersion i n o r g a n i c , s y s t e m i c , and e c o l o g i c a l t h i n k i n g , i s c o m p l e t e l y com
m i t t e d t o t h e need f o r w o r k a b l e l o n g - r a n g e p l a n s . I t i s our i m p r e s s i o n t h a t 
t h e " t y p i c a l " 10 o r 20 year p l a n a t t h e F o r e s t S e r v i c e l e v e l tends t o be 
done i n r e l a t i v e t o p i c area i s o l a t i o n ( e . g . , t i m b e r needs and c u t r e q u i r e 
m e n t s ) , a l l o w i n g d i f f e r e n t p l a n s t o s p e c i f y i n c o m p a t i b l e uses f o r t h e same 
l a n d . Even when t h e r e i s an a t t e m p t a t c o o r d i n a t i o n between m u l t i p l e uses, 
t h e system seems t o l a c k methods by w h i c h p l a n s can change as t h e end t a r 
g e t s become r e d e f i n e d by t h e s o c i e t y somewhere i n m i d - c o u r s e . That i s , p l a n s 
seem t o t e l l what t o do go get "X", but not what t o do when, h a l f w a y t h e r e , 
we d e c i d e we do not r e a l l y want "X" but "Y". 

We a l s o saw a gap between r e s e a r c h p l a n n i n g and NFS-S&PF p l a n n i n g . 
T h i s i s h i g h l i g h t e d by t h e low l e v e l o f r e s e a r c h p a r t i c i p a t i o n i n NFS p l a n 
n i n g a c t i v i t i e s . As o u t s i d e r s i t i s o b v i o u s t o us t h a t r e s e a r c h has two 
i m p o r t a n t reasons f o r l i n k i n g w i t h o v e r a l l F o r e s t S e r v i c e p l a n n i n g . F i r s t , 
an NFS group worked on " p l a n s f o r p l a n n i n g " w h i c h , i f s u c c e s s f u l , may be 
adopted F o r e s t S e r v i c e - w i d e . T h e r e f o r e , r e s e a r c h s h o u l d have i n p u t s i n t h e 
o v e r a l l d e s i g n In o r d e r t o h e l p a c h i e v e a p r o d u c t i t can and wants t o a d o p t . 
Second, knowledge produced by t h e r e s e a r c h system s h o u l d be a c o r n e r s t o n e f o r 
any l o n g - r a n g e p l a n n i n g e f f o r t , and r e s e a r c h must work f o r development o f 
mechanisms by w h i c h i t s f i n d i n g s may be plugged I n , and ways i t can gear up 
t o produce a d d i t i o n a l knowledge f o r p l a n developments on t h e h o r i z o n . 

Focus on t h e O r g a n i z a t i o n 

T h i s i s a broad t o p i c a r e a , one w i t h many f a c e t s i n t h e q u e s t i o n s we 
asked. Let us s t a r t w i t h more g l o b a l r e a c t i o n s t o w o r k i n g i n t h e F o r e s t Ser
v i c e and i n r e s e a r c h , and t h e n move on t o more p a r t i c u l a r s u b - t o p i c s such as 
1eadersh i p, s u p p o r t , e t c . 

G e n e r a l : We found a g e n e r a l l y p o s i t i v e f e e l i n g among respondents about 
w o r k i n g f o r t h e F o r e s t S e r v i c e . ( S e l f s e l e c t i o n o b v i o u s l y e n t e r s h e r e , though 
-- t h o s e who were d i s s a t i s f i e d have p r o b a b l y moved o u t o f t h e system.) Many 
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a r e a t t r a c t e d t o t h e w o r k i n g s i t u a t i o n : q u i t e a few mentioned t h e p l u s e s 
o f t h e town t h e y were l o c a t e d i n , u n i v e r s i t y a f f i l i a t i o n s (where p r e s e n t ) , 
and t h e w o r k i n g environment i t s e l f . The l a t t e r o f t h e s e i s o f c o u r s e t h e 
most i m p o r t a n t . S p e c i f i c comments i n t h i s area s t r e s s e d the f e e l i n g o f 
w o r k i n g on i m p o r t a n t problems, good s c i e n t i f i c e nvironment w i t h h e l p f u l 
p e e r / l e a d e r s h i p openness t o c o m m u n i c a t i o n , i n f o r m a l i t y o f t h e w o r k i n g en
v i r o n m e n t , and enhanced c r e a t i v i t y t h r o u g h t h e i n t e r a c t i o n o f many r e s e a r c h e r s 
w i t h d i f f e r e n t p e r s p e c t i v e s . 

Even i f t h e g e n e r a l t o n e o f t h e s e respondents was p o s i t i v e , t h e y d i d 
m e n t i o n some s p e c i f i c problems. Many o f t h e s e r e v o l v e d around s u p p o r t 
f a c i l i t i e s such as e d i t o r i a l and s t a t i s t i c a l s e r v i c e s , and d i f f i c u l t i e s o f 
a d m i n i s t r a t i o n a t more remote la b l o c a t i o n s . There was g r e a t d i v e r s i t y 
among t h e l o c a t i o n s we v i s i t e d i n t h e e x t e n t t o which u n i v e r s i t i e s were used 
t o a i d t h e s t r u c t u r e -- f r o m good u t i l i z a t i o n o f p e r s o n a l and i n s t i t u t i o n a l 
r e s o u r c e s t o l o c a t i o n s a t which r e s e a r c h e r s p e r c e i v e d t h e l e a d e r s h i p as s a y i n g 
t h e y shou1d not become i n v o l v e d . 

L e a d e r s h i p : The area o f l e a d e r s h i p i n g e n e r a l , a t an a b s t r a c t l e v e l , i s 
a d i f f i c u l t area t o probe or respond t o . We found o u r s e l v e s i n s t e a d t r a c i n g 
two main themes: t h a t o f s e p a r a t i o n f r o m l e a d e r s h i p a t remote labs ( o r the 
c o n v e r s e f o r those r e s e a r c h e r s w o r k i n g a t s t a t i o n h e a d q u a r t e r s ) , and t h e r o l e 
and performance o f PLs, a group we found i n c r e a s i n g l y i m p o r t a n t as our i n 
t e r v i e w i n g p r o g r e s s e d . 

The area o f d i s t a n c e f r o m l e a d e r s h i p g i v e s an i n t e r e s t i n g p i c t u r e o f per
c e p t i o n s o f and impact o f ADs i n p a r t i c u l a r , s i n c e t h e s e i n d i v i d u a l s ( t o 
g e t h e r w i t h s u p p o r t s e r v i c e s ) f o r m t h e main l i n k from S c i e n t i s t and PL t o 
h i g h e r l e v e l s o f a d m i n i s t r a t i o n . Those who were l o c a t e d a t some d i s t a n c e 
f r o m t h e i r AD tended t o agree t h a t t h i s was a good t h i n g s i n c e t h e y had more 
freedom t o work, s o l v e problems, and do t h i n g s t h e i r own way. Most wanted 
t o have good, q u i c k l i n k a g e when th e y need i t , however. On t h e o t h e r hand, 
S c i e n t i s t s , and PLs i n p a r t i c u l a r l o c a t e d a t t h e same l o c a t i o n as t h e i r AD 
s a i d t h e y had an advantage i n being a b l e t o i n f l u e n c e him f o r q u i c k d e c i s i o n s , 
and had more impact on g e n e r a l program d i r e c t i o n s because o f t h i s . On the 
minus s i d e , f r o m t h e i r v i e w p o i n t , t h e y s a i d t h e AD was more l i k e l y t o i n v o l v e 
them i n a d m i n i s t r a t i v e d e t a i l s i f a l l he had t o do was c a r r y some papers next 
d o o r , o r meet t h e PL ( u s u a l l y ) i n t h e h a l l . On t h e t o p i c o f s u p p o r t s e r v i c e s , 
we found few advantages c l a i m e d by t h o s e f u r t h e r away from s t a t i o n headquar
t e r s , w h i l e t h o s e a t h e a d q u a r t e r s o f t e n mentioned t h e ease i n g e t t i n g e d i t o r i a l 
o r s t a t i s t i c a l h e l p . The remote l o c a t i o n s o f t e n expressed a need f o r b e t t e r 
s u p p o r t i n g e n e r a l , w i t h some l o c a l a d m i n i s t r a t i v e r e p r e s e n t a t i v e h i g h on t h e 
1 i s t . 

Pi s t a n c e : Since t h e t o p i c o f d i s t a n c e appears so i m p o r t a n t h e r e , we 
m i g h t d i g r e s s a b i t t o n o t e t h a t we heard d i s t a n c e - r e l a t e d comments about 
a l l k i n d s o f l i n k a g e s and communication. We have seen, above, t h a t d i s 
t a n c e may lend some advantages i n s i d e o f t h e h i e r a r c h y , but our t e n t a t i v e 
c o n c l u s i o n a t t h e t i m e was t h a t i t i s a monumental problem i n peer 
communication and i n l i n k a g e t o users o f i n f o r m a t i o n . Among peers what we 
fo u n d here s u p p o r t s what we know f r o m o t h e r s t u d i e s t h a t t h e i m p o s i t i o n 
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o f any b a r r i e r a t a l l (even moving p a r t o f t h e s t a f f t o t h e b u i l d i n g n e x t 
d o o r ) reduces o p p o r t u n i t i e s f o r i n f o r m a l c o mmunication, f o r c i n g use o f more 
f o r m a l methods, and as a r e s u l t , l o w e r i n g t h e t o t a l o v e r - a l l f l o w o f i n 
f o r m a t i o n i n t h e system. T h i s h i t s p a r t i c u l a r l y hard a t t h e i n f o r m a l , "over 
c o f f e e " d i s c u s s i o n s , p a r t i c u l a r l y a c r oss d i s c i p l i n e s , w hich a r e so i m p o r t a n t 
t o c r e a t i v i t y . W i t h c l i e n t l i n k a g e , we found t h e same problem a t a h i g h e r 
l e v e l o f m a g n i f i c a t i o n . When c l i e n t groups a r e a c r o s s town t h e y m i g h t as w e l l 
be o u t o f town -- t h e media and e f f o r t needed t o communicate remain t h e same, 
and b o t h much g r e a t e r than i f t h e c l i e n t were i n t h e same b u i l d i n g . T h i s i s 
p a r t i c u l a r l y t e l l i n g w i t h l i n k a g e s between r e s e a r c h and NFS and S&PF. 

"Where t h e a c t i o n i s " : R e t u r n i n g t o more o r g a n i z a t i o n a l p roblems, we 
sh o u l d say t h a t one e f f e c t i v e way t o a n a l y z e any system i s t o f i n d o u t where 
t h e a c t i o n i s . That i s , we sh o u l d f i n d t h e key j o b r o l e , t h e n spend a g r e a t 
deal o f a t t e n t i o n on t h i s group. To most o f our r e s p o n d e n t s , and i n c r e a s i n g l y 
t o us, much o f t h e " a c t i o n " i n F o r e s t S e r v i c e r e s e a r c h seemed t o occur a t t h e 
PL l e v e l . T h i s i s u n d e r s t a n d a b l e when we n o t e t h a t t h e PL i s t h e one man who 
has h i s f e e t f i r m l y i n b o t h t h e w o r l d o f knowledge p r o d u c t i o n and i n a d m i n i s t r a 
t i o n and g o a l - s e t t i n g . Our respondents a t a l l l e v e l s i n d i c a t e d t h i s r e q u i r e s 
some soph i s t i c a t e d ba1anc i ng a t t imes, however. 

Focus on t h e I n d i v i d u a l 

We have a r r i v e d here on t h e ve r g e o f a d i s c u s s i o n o f the PL as t h e swing 
p o i n t i n t h e r e s e a r c h system. A f t e r t h i s i s a c c o m p l i s h e d , however, we w i l l 
move on i n t o o t h e r i n d i v i d u a 1 - f o c u s e d areas such as rewards, t r a i n i n g , and 
s c i e n t i f i c c ommunication. 

The PL r o l e : Let us l o o k , f i r s t , a t t h e PL as o t h e r s see him. From 
above, AOs see t h e PL r o l e , w hich many have come t h r o u g h themselves as t h e 
road t o advancement i n t h e system. On t h e o t h e r hand, t h e r e i s a r e a l i z a t i o n 
t h a t t h e PL r o l e i s a d i f f i c u l t one r e q u i r i n g a s e l f - s a c r i f i c i n g i n d i v i d u a l 
w i l l i n g t o p u t i n many hours on h i s d i v i d e d r e s p o n s i b i l i t i e s , o f t e n w i t h o u t 
adequate reward f o r h i s a d m i n i s t r a t i v e a c t i v i t i e s . ADs use t h e PL as an ad
m i n i s t r a t i v e t r a i n i n g r o l e , and seem c l e a r on t h e v i e w o f t h i s as t h e d e c i s i o n 
p o i n t i n t h e r e s e a r c h e r ' s c a r e e r . We d i d sense, a t t i m e s , a degree o f w i s t f u l -
ness among some ADs i n l o o k i n g back a t t h e PL. We would suspect t h a t t h e 
more w i s t f u l ADs were those who themselves r e t a i n an a c t i v e i n t e r e s t i n d o i n g 
r e s e a r c h , and who may have some r e g r e t s t h e y can no l o n g e r do I t t hemselves. 
(PLs d i d m e n t i o n problems w i t h t h e o c c a s i o n a l AD who t r i e s t o be p a r t r e 
s e a r c h e r , e x e r t i n g i n f l u e n c e seen as i n t e r f e r e n c e by th o s e below.) 

S c i e n t i s t s , on t h e o t h e r hand, had more d i v e r s e views o f t h e PL. Most 
were t h a n k f u l f o r t h e PL's work i n t a k i n g " a d m i n i s t r a t i v e j u n k " o f f o f t h e i r 
own backs. They a l s o r e c o g n i z e d t h e d i f f i c u l t y o f t h e p o s i t i o n : they s a i d 
t h e PL i s s t i l l rewarded as i f he were a f u l l - t i m e S c i e n t i s t , even though 
a d m i n i s t r a t i v e chores t a k e more t h a n t h e assumed " n o r m a l " amount o f t i m e . 
A d m i n i s t r a t i v e t i m e , t h e n , d e t r a c t s f r o m t h e e f f o r t t h e PL c o u l d put i n t o b e i n g 
a S c i e n t i s t , even though S c i e n t i s t s s a i d he i s rewarded on t h e same b a s i s as 
t h e y — i n terms o f papers and p r o d u c t s produced. The S c i e n t i s t s a l s o p e r 
c e i v e d t h e PL j o b t o be an e s s e n t i a l one i n g u i d i n g r e s e a r c h d i r e c t i o n s , p e r 
haps not s e e i n g t h e PL's f e e l i n g o f r e s t i r c t i o n i n p l a n n i n g p a r t i c i p a t i o n 
mentioned ear 1 i e r . 
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There was an i n t e r e s t i n g d i v i s i o n among S c i e n t i s t s themselves as t o 
whether o r not they would l i k e t o be a PL. Some t o l d us c l e a r l y t h a t they 
c o u l d not t a k e t h e a d m i n i s t r a t i v e burden w h i c h would reduce t h e i r c a p a c i t y 
t o produce s c i e n t i f i c knowledge. On t h e o t h e r hand, o t h e r s saw t h e PL r o l e 
as an a c t i o n p o i n t they themselves might l i k e t o t r y , i n d i c a t i n g t h a t t h i s 
i s t h e road t o advancement. We c o u l d not t e l l i f t h i s a t t i t u d i n a l d i f f e r e n c e 
s e p a r a t e s t h e "comers" i n t h e system o r n o t , p a r t i c u l a r l y i f we c o n c e i v e o f 
development i n bot h a d m i n i s t r a t i v e and s c i e n t i f i c competence. 

Among t h e PLs themselves we found many o f t h e comments a l r e a d y s u r 
f a c e d f r o m ADs and S c i e n t i s t s . Most found t h e r o l e a c h a l l e n g i n g one, but 
one w h i c h c a r r i e s more a d m i n i s t r a t i v e work th a n they had b a r g a i n e d f o r , and 
c e r t a i n l y more than t h e y f e l t t h e y were rewarded f o r . We a l s o heard about 
d i f f i c u l t y i n l i n k i n g w i t h c l i e n t s g i v e n t h e reward and tim e p r e s s u r e s ; t h i s 
w i l l be d i s c u s s e d i n d e t a i l below. In g e n e r a l , t h e r e was a r e l a t i v e l y h i g h 
f r e q u e n c y o f mention o f d i f f i c u l t i e s i n t h e j o b , as compared w i t h t h e b e n e f i t s . 
Some f e l t t h e y would never have t a k e n t h e j o b i f t h e y had known what i t would 
e n t a i l , o t h e r s t h a t t h e j o b s h o u l d be r o t a t e d among p r o j e c t S c i e n t i s t s every 
few y e a r s . We suspect t h e p o s i t i v e a s p e c t s a r e indeed r e a l i z e d by t h e PLs, 
however, t y p i f i e d by such comments as t h e PL r o l e being one i n w h i c h t h e man 
can l e a r n t h i n g s about h i m s e l f , make d e c i s i o n s about t h e t h r u s t o f h i s program 
as w e l l as h i s own c a r e e r l i n e , and so on. 

Reward s t r u c t u r e : Vie have mentioned t h e "reward s t r u c t u r e " s e v e r a l t i m e s 
above. I t i s t i m e now t o t a k e a c l o s e r l o o k a t what system members saw as 
the t h i n g s f o r which t h e y g e t rewarded, and how th e s e square w i t h what they 
want/have t o do. 

The w r i t t e n word appears t o be t h e p r i m a r y o u t p u t o f r e s e a r c h . In every 
i n t e r v i e w s e s s i o n b o t h r e s e a r c h e r s and r e s e a r c h managers d i s c u s s e d t h e place 
o r importance o f p u b l i c a t i o n s i n t h e e v a l u a t i o n s t r u c t u r e o f t h e s t a t i o n and 
of t h e F o r e s t S e r v i c e . I n al m o s t a l l cases t h e y agreed t h a t t h i s was the main 
(and many s a i d o n l y ) c r i t e r i o n f o r e v a l u a t i o n and p r o m o t i o n . Even though 
many S c i e n t i s t s ( i n p a r t i c u l a r ) were u n c l e a r as t o t h e g u i d e l i n e s by which t h e i r 
work was e v a l u a t e d i n r e v i e w p a n e l s , t h e y t h o u g h t t h a t p u b l i c a t i o n s were much 
more, i m p o r t a n t than any o t h e r a c t i v i t y . T h i s was a p a r t i c u l a r l y d i s t r e s s i n g 
p o i n t t o PLs, as we have seen above, who saw t h e i r t i m e f o r r e s e a r c h l i m i t e d 
by a d m i n i s t r a t i v e d u t i e s . W i t h i n t h e s t r o n g l y - h e l d " p u b l i s h o r p e r i s h " per
c e p t i o n o f t h e reward system, some channels were seen as more p r e s t i g i o u s , 
and t h e r e f o r e l i k e l y t o produce rewards, t h a n o t h e r s . The t r a d i t i o n a l s c i e n 
t i f i c j o u r n a l s were p e r c e i v e d t o be t h e medium w i t h h i g h e s t p a y o f f f o r t he 
a u t h o r . Many mentioned t h a t s t a t i o n p u b l i c a t i o n s were not w e i g h t e d as h i g h l y 
i n e v a l u a t i o n p a n e l s , even though these o u t p u t s o f t e n c o u l d do a q u i c k e r j o b 
o f r e a c h i n g t h e i n t e n d e d a u d i e n c e t h a n t h e j o u r n a l . 

The e v a l u a t i o n p a n e l s came i n f o r more c r i t i c i s m t h a n p r a i s e f r o m a l l 
l e v e l s , but p a r t i c u l a r l y f r o m t h e r e s e a r c h e r s . There was a g e n e r a l f e e l i n g 
t h a t t h e panel c o u l d not know a l l o f the w o r t h w h i l e a c t i v i t i e s t h e S c i e n t i s t 
o r PL a c c o m p l i s h e d , and so must become over-dependent on p u b l i c a t i o n c r i t e r i a . 
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The two areas most o f t e n mentioned as under-rewarded by panels were PL 
a d m i n i s t r a t i v e work, and l i n k a g e w i t h c l i e n t s or " e x t e n s i o n " work. As 
we move up t h e h i e r a r c h y t h e remoteness o f panels i n c r e a s e s , s i n c e G.S. 
i V s and above a r e e v a l u a t e d i n Washington, r a t h e r t h a n by l o c a l e v a l u a 
t i o n teams. There was a g e n e r a l f e e l i n g t h a t t h i s p r o c e d u r e made i t 
even more d i f f i c u l t t o t a k e i n t o account t h e a c t i v i t i e s o f an i n d i v i d u a l 
who m i g h t not f i t i n t h e t r a d i t i o n a l mold. 

I t was o b v i o u s t h a t many o f t h e s e comments were based on misunder
s t a n d i n g s about what panels do, and how t h e y o p e r a t e . Panels were new i n 
some s t a t i o n s t h e n , and as s t a f f had gained more e x p e r i e n c e w i t h p a n e l s 
t h e y appeared t o become more s a t i s f i e d w i t h t h i s f o r m a t . The panel system 
seems t o be u n d e r s t o o d b e t t e r now t h a n when t h e s e problem f o r m u l a t i o n d a t a 
were c o l 1ected. 

S c i e n t i f i c communication: I n t h i s area we w i l l examine t h r e e d i f f e r e n t 
a s p e c t s : i n p u t and o u t p u t o f i n f o r m a t i o n , and i n t r a - s y s t e m communication o f 
an i n f o r m a l n a t u r e . ( C l i e n t system l i n k a g e , a s p e c i a l t y p e o f o u t p u t , w i l l 
be c o vered l a t e r . ) 

I n f o r m a t i o n g a t h e r i n g i n s c i e n c e i s a c r u c i a l a c t i v i t y . Many mechanisms 
a r e employed by t h e e f f e c t i v e r e s e a r c h e r i n a d d i t i o n t o t h e more t r a d i t i o n a l 
p r i n t media. We know, t o o , t h a t r e s e a r c h e r s who i n p u t more i n f o r m a t i o n p r o 
duce more i n f o r m a t i o n ( a l t h o u g h t h e d i r e c t i o n o f c a u s a l i t y i s not c l e a r ) . 
Thus, we were i n t e r e s t e d i n l e a r n i n g how i n f o r m a t i o n was g a t h e r e d , and about 
any problems i n g e t t i n g i t . By and l a r g e , we heard few mentions o f problems 
i n k e e p i n g up w i t h t h e p r o g r e s s o f s c i e n c e t h r o u g h t h e w r i t t e n l i t e r a t u r e . 
Our o b s e r v a t i o n s o f l i b r a r y h o l d i n g s , and what we l e a r n about u t i l i z a t i o n 
o f u n i v e r s i t y r e s o u r c e s , tended t o bear t h i s o u t . We do n o t , however, have 
enough d a t a f r o m t h o s e l a b s not l o c a t e d on campuses t o d e t e r m i n e i n f o r m a t i o n 
needs, i f any, i n t h e s e 1 o c a t i o n s . 

E a r l i e r r e s e a r c h i n s c i e n t i f i c communication has a l s o shown t h e impor
t a n c e o f i n f o r m a l i n f o r m a t i o n g a t h e r i n g , and our q u e s t i o n i n g here s u r f a c e d 
a mixed p i c t u r e . I n g e n e r a l , most r e s e a r c h e r s were happy about t h e oppor
t u n i t i e s f o r and openness t o i n f o r m a l c o n v e r s a t i o n among s t a f f , and t h e 
w i l l i n g n e s s o f knowledgeable r e s e a r c h e r s t o g i v e i n f o r m a t i o n t o o t h e r s . Thus, 
we saw few problems ( o t h e r t h a n t h o s e o f d i s t a n c e among p a r t s o f t h e s t a t i o n 
s t r u c t u r e ) w i t h i n f o r m a l communication i n s i d e t h e r e s e a r c h s e t t i n g . The 
i n s i d e - o u t s i d e i n f o r m a t i o n g a t h e r i n g l i n k d i d d i s p l a y a few p r o b l e m s , however, 
i n t h e area o f a t t e n d a n c e a t s c i e n t i f i c c o n v e n t i o n s . Several respondents 
mentioned two d i f f e r e n t t y p e s o f r e s t r i c t i o n s on c o n v e n t i o n a t t e n d a n c e which 
would s e r v e t o l i m i t r a p i d access t o most r e c e n t knowledge: f i r s t , r e g u l a 
t i o n s r e s t r i c t e d t h e number o f o f f i c i a l s t a t i o n r e p r e s e n t a t i v e s t o any g i v e n 
c o n v e n t i o n , and beyond t h e s e , t h e r e were mentions o f r e s e a r c h e r s who a t t e n d e d 
m e e t i n g s on t h e i r own leave t i m e ; t h i s was c o u p l e d w i t h t h e p o l i c y o f p a i d 
a t t e n d a n c e o n l y i f t h e r e s e a r c h e r s served on a committee o r gave a paper. 
Researchers a l s o mentioned t h a t o f f i c i a l s t a t i o n r e p r e s e n t a t i v e s o f t e n a r e 
ADs, s t a f f who do not make optimum use o f t h e c o n v e n t i o n as an i n f o r m a t i o n 
g a t h e r i n g d e v i c e . Second, r e s t r i c t i o n s on i n t e r n a t i o n a l m eeting a t t e n d a n c e 
h i n d e r e d p a r t i c i p a t i o n i n Canadian c o n v e n t i o n s , w h i c h a r e i m p o r t a n t f o r s t a 
t i o n s i n t h e N o r t h e r n t i e r o f s t a t e s s i n c e ecosystems do not r e c o g n i z e 
p o l i t i c a l b o u n d a r i e s . 
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We heard s e v e r a l comments i n t h e area o f i n f o r m a t i o n p r o d u c t i o n . One 
area d e a l t w i t h t h e e f f e c t s o f p u b l i c a t i o n t i m e l a g f o r j o u r n a l s , c o u p l e d 
w i t h a reward s t r u c t u r e which was p e r c e i v e d as p l a y i n g down t h e more r a p i d 
s t a t i o n p u b l i c a t i o n s . I n t e r n a l t o t h e system we heard some mention o f d i f 
f i c u l t i e s i n w o r k i n g t h r o u g h s t a t i o n e d i t o r i a l p o l i c i e s : i n some cases 
s t a t i o n e d i t o r s reworked documents i n t o forms not a c c e p t a b l e by t h e j o u r n a l 
t o which the paper i s d e s t i n e d , and i n whose s t y l e t h e a u t h o r had o r i g i n a l l y 
c a s t t h e work. A r e l a t e d o u t p u t problem f a c e s some r e s e a r c h e r s , p a r t i c u l a r l y 
t h o s e i n b e h a v i o r a l s c i e n c e s o r economics, whose s t a t i s t i c a l t r e a t m e n t s were 
n o t c l e a r e d by s u p p o r t s e r v i c e s t a f f t r a i n e d i n n a t u r a l s c i e n c e s t a t i s t i c a l 
p r e s e n t a t i o n . As a g e n e r a l comment, however, we saw not so much a h i n d r a n c e 
o f w r i t t e n o u t p u t s , but on t h e c o n t r a r y , an overdependence on .the w r i t t e n 
word. 

T r a i n i n g and c o n t i n u i n g e d u c a t i o n : There appears t o be c o n s i d e r a b l e 
v a r i a n c e a c r o s s t h e s i t e s we v i s i t e d i n t h e e x t e n t t o which r e s e a r c h e r s 
were a l l o w e d or encouraged t o t a k e p a r t i n e d u c a t i o n a l o p p o r t u n i t i e s . I t 
would be d i f f i c u l t t o d e s c r i b e i n d e t a i l t h e d i f f e r e n c e s r e s e a r c h e r s saw 
i n t h e i r a b i l i t y t o t a k e c o u r s e s w i t h o r w i t h o u t pay, l e a d i n g t o a degree 
o r n o t , o r i n t h e i r o p t i o n or need t o t a k e t i m e o f f work t o a t t e n d , e t c . 
By and l a r g e , however, most r e s e a r c h e r s saw t h e system as concerned w i t h " 
t h e i r i n d i v i d u a l development, and r e a l i z e d t h e c o n s t r a i n t s of a v a i l a b l e i 
f u n d s which may s t a n d between them and a l l o f t h e e d u c a t i o n a l o p p o r t u n i t i e s 
i n which t h e y m i g h t l i k e t o t a k e p a r t . 

Some r e s e a r c h e r s a l s o mentioned t h e y e a r l y e d u c a t i o n a l p l a n they develop 
w i t h t h e i r s u p e r v i s o r . We r e c e i v e d no d i s t i n c t i m p r e s s i o n about r e s e a r c h e r s ' 
views of t h i s s e r v i c e and what m i g h t be done, i f a n y t h i n g , t o improve i t . 

Focus on A p p l i c a t i o n s 

In our i n t e r v i e w s , respondents seemed t o want t o spend more t i m e t a l k i n g 
about g e t t i n g t h e i r r e s e a r c h used than about a n y t h i n g e l s e . As a r e s u l t we 
c o l l e c t e d an i m p r e s s i v e p i l e o f s t a t e m e n t s about what goes t o whom, how, the 
e f f e c t s i t a l l has, and some o f t h e problems i n t h e p r o c e s s . To s i m p l i f y 
t h e s e as much as p o s s i b l e , we s e p a r a t e d t h e comments a c c o r d i n g t o t h e p a r t i 
c u l a r c l i e n t group m e n t i o n e d , and w i t h i n each, i n t o t h r e e c a t e g o r i e s 
(a) how t h e c l i e n t i s reached, and who has r e s p o n s i b i l i t y ; (b) e f f e c t s n o t e d , 
and how feedback i f g a i n e d ; and (c) needs and problems expressed by our 
respondents i n r e a c h i n g / w o r k i n g w i t h t h i s c l i e n t . Some o f the data here 
have been mentioned e a r l i e r ( e . g . , c o m m u n i c a t i o n ) , b u t t h e y f i t here t o o , 
as p a r t o f t h e o v e r a l l d i s s e m i n a t i o n and u t i l i z a t i o n p e r s p e c t i v e . 

The c l i e n t group c o d i n g was easy: respondents almost w i t h o u t e x c e p t i o n 
mentioned o n l y f i v e c l i e n t s f o r t h e i r work: o t h e r p a r t s o f the F o r e s t S e r v i c e 
(NFS and S&PF), bu s i n e s s and i n d u s t r y , t h e p u b l i c s e c t o r , r e p r e s e n t e d by 
" p u b l i c " and e n v i r o n m e n t a l g r o u p s , o t h e r s c i e n t i f i c r e s e a r c h e r s , and f i n a l l y , 
p o l i c y or d e c i s i o n - m a k e r s . I n g e n e r a l , t h e f i r s t group (NFS and S&PF) was 
seen by most as t h e i r most i m p o r t a n t c l i e n t , f o l l o w e d by i n d u s t r i a l u s e r s . 
On t h e o t h e r hand, however, s c i e n t i f i c r e s e a r c h e r s appeared t o be t h e group 
w h i c h g e t s t h e most i n f o r m a t i o n f r o m our r e s p o n d e n t s , o r t h e group t h e y reach 
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the b e s t ; perhaps because (as we have noted) o f t h e emphasis p l a c e d upon 
w r i t i n g f o r p r o f e s s i o n a l j o u r n a l s . Contacts w i t h o t h e r user p o p u l a t i o n s 
were much more l i m i t e d . 

In a d d i t i o n , many comments were coded w h i c h c o u l d not be t i e d t o one 
s p e c i f i c p o p u l a t i o n , but w h i c h made r e f e r e n c e t o c o n d i t i o n s i n g e n e r a l i n 
r e a c h i n g c l i e n t s , o r s t r e s s e d t h e i n d i v i d u a l "models" respondents had i n 
t h e i r heads about how t o do t h e j o b o f c l i e n t l i n k a g e . So, we have added 
a " g e n e r a l comments" s e c t i o n t o our d i s c u s s i o n . L e t ' s b e g i n a d e t a i l e d 
l o o k a t what S c i e n t i s t s , PLs and ADs have been t e l l i n g us w i t h t h e s e g e n e r a l 
comments. 

Genera 1 comments: F i r s t , a c r o s s s t a t i o n s , we saw a d i v i s i o n between 
t h e sending o f i n f o r m a t i o n and a c t u a l l y r e a c h i n g c l i e n t s w i t h t h i n g s w h i c h 
r e a l l y a f f e c t them and what t h e y do. tn g e n e r a l , t h e n , respondents i n d i c a t e d 
t h e y d i s s e m i n a t e i n f o r m a t i o n p r i m a r i l y by p r i n t e d m a t e r i a l s ; but when t h e y 
t a l k e d about r e a c h i n g c l i e n t s , i t i s almost always i n terms o f i n t e r p e r s o n a l 
c o n t a c t s — m e e t i n g s , s i t e v i s i t s , groups coming i n , r e s e a r c h e r s g o i n g o u t , 
and so on. 

I f we c o n s i d e r t h e s e comments i n terms o f models o f c l i e n t l i n k a g e , 
most res p o n d e n t s appeared t o have a b e l i e f i n t h e " e x t e n s i o n " concept --
d e f i n i t e l y f o r t h e purposes o f t r a n s l a t i n g r e s u l t s i n t o t h e u s e r ' s own 
terms and c o n t e x t , and perhaps f o r t h e i n i t i a l c o n t a c t i n g o r communicating 
j o b as w e l 1 . 

By and l a r g e , we were t o l d t h e r e was a g r e a t l a c k o f feedback m a t e r i a l s 
w h i c h would h e l p r e s e a r c h e r s e v a l u a t e t h e j o b t h e y a r e d o i n g i n r e a c h i n g t h e i r 
c l i e n t s . A l l l e v e l s i n t h e system mentioned t h i s l a c k , a l t h o u g h S c i e n t i s t s 
were i n c l i n e d t o see t h i s as t h e PL's r e s p o n s i b i l i t y ( n o t t h a t he p a r t i c u l a r l y 
f u l f i l l e d i t ) . 

Most o f t h e g e n e r a l needs and problems c e n t e r e d around t h e d i f f e r e n c e s 
between d i s s e m i n a t i o n and use o f r e s e a r c h , and on t h e a p p a r e n t l a c k o f 
e m p h a s i s / r e w a r d / s u p p o r t S c i e n t i s t s and PLs r e c e i v e f o r d o i n g t h e l a t t e r . 
The PLs i n p a r t i c u l a r f e l t t h i s p r e s s u r e , t y p i f i e d i n t h e comment about t h e 
i m p o s s i b i l i t y o f b e i n g a good r e s e a r c h e r , a d m i n i s t r a t o r , and l i n k e r a t t h e 
same t i m e . Most r e s e a r c h e r s would p r o b a b l y i n v i t e any h e l p t h e y c o u l d get 
i n g e t t i n g t h e i r i n f o r m a t i o n t o t h e user ( t h o u g h we g o t a f e e l t h a t c l i e n t 
l i n k a g e h e l p s produce b e t t e r r e s e a r c h ) ; but one main " e x t e n s i o n " p a r t o f 
t h e system — S&PF -- was n o t ( i n t h e v i ew o f many r e s e a r c h e r s ) d o i n g i t s 
j o b . Some problems were i n t e r n a l t o t h e s t a t i o n s , however — l a c k o f r e 
s e a r c h e r i n t e r e s t and a b i l i t y t o l i n k , p u b l i c a t i o n l a g , and r e v i e w mechanisms. 
The n a t u r e o f t h e r e s e a r c h produced a l s o was mentioned as a problem. 

S p e c i f i c c l i e n t g r o u p s : Moving on t o t h e l a r g e s t c l i e n t , o t h e r p a r t s 
o f t h e F o r e s t S e r v i c e , we found many o f t h e above comments s t i l l a p p l y . In 
f a c t , many o f t h e g e n e r a l comments gave us t h e i m p r e s s i o n t h a t respondents 
had t h i s p o p u l a t i o n i n mind a t t h e t i m e ; I n t e r p e r s o n a l media were mentioned 
a g a i n more o f t e n as t h e e f f e c t i v e ways o f g e t t i n g u t i l i z a t i o n . Feedback d i d 
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n o t code o u t as n i c e l y f o r t h i s p o p u l a t i o n as i n t h e g e n e r a l comments, but 
t h e r e were many v e r y s p e c i f i c problems and needs s u r f a c e d . Lack o f oppor
t u n i t y f o r i n t e r p e r s o n a l communication a g a i n s u r f a c e d , as d i d problems i n 
g e t t i n g t o g e t h e r w i t h S&PF and i n t h e i r l e v e l o f a c t i v i t y as an e x t e n s i o n 
arm. 

Business and i n d u s t r i a l c l i e n t s were g e n e r a l l y p e r c e i v e d as much more 
eager and w i l l i n g t o make use o f r e s e a r c h f i n d i n g s ; i n f a c t , overeagerness 
was mentioned. A g a i n , S&PF was mentioned as being l e s s t h a n e f f e c t i v e i n 
l i n k i n g between r e s e a r c h and s m a l l e r commercial users who c o u l d not o r 
s h o u l d not c o n t a c t t h e s t a t i o n s d i r e c t l y . 

When we move on t o t h e p u b l i c and c o n s e r v a t i o n groups we get t h e f e e l i n g 
o f v e r y l i t t l e a c t u a l communication, and minimal use o f f i n d i n g s , a t l e a s t 
d i r e c t l y . The p o i n t was made t h a t t h e p u b l i c b e n e f i t s f r o m r e s e a r c h o u t p u t 
i nd i r e c t 1 y ( i . e . , t h r o u g h improved qua 1 i.ty o f env i ronment and se r v i c e s ) . 
Some r e s e a r c h e r s d i d , however, express a p e r c e i v e d h o l d i n g back from g r e a t 
c o n t a c t w i t h c o n s e r v a t i o n i s t s ; but we c o u l d say i f t h i s i s an a c c u r a t e 
p e r c e p t i o n on t h e re s p o n d e n t s ' p a r t s , o r s i m p l y o v e r i n t e r p r e t a t i o n o f a 
r e s e r v e d , more p a s s i v e communication p r a c t i c e . 

Our respondents i n d i c a t e d v e r y good p r i n t communication w i t h o t h e r 
s c i e n t i f i c r e s e a r c h e r s . The p r i n t c h a n n e l s t h e y use a r e , a f t e r a l l , p a r t ' 
o f t he s c i e n t i f i c communication network designed by and f o r such p e r s o n s . 
P r i n t media a r e not t h e o n l y mechanisms o f e f f e c t i v e s c i e n t i f i c communication; 
i n f a c t , they tend t o l a g behind r e s e a r c h c u t t i n g edges. Our respo n d e n t s 
were, as we have seen e a r l i e r , r a t h e r p e r t u r b e d a t c o n v e n t i o n a t t e n d a n c e 
p o l i c i e s , p a r t i c u l a r l y t h o s e l i m i t i n g a t t e n d a n c e a t me e t i n g s h e l d i n t h e 
U n i t e d S t a t e s , and a t t h e d i f f i c u l t i e s i n a t t e n d i n g meetings i n Canada. At 
some ( b u t not a l l ) l o c a t i o n s improvements might a l s o be made i n l i n k a g e s t o 
u n i v e r s i t y s c i e n t i s t s where F o r e s t S e r v i c e personnel a r e l o c a t e d , and w i t h 
s t u d e n t s . 

F i n a l l y , we g o t t h e sense o f v e r y minimal l i n k a g e d i r e c t l y between 
t h e r e s e a r c h producer and t h e p o l i c y - m a k e r . We f e e l r e s e a r c h e r s saw t h i s 
as p a r t o f t h e j o b o f s t a t i o n and F o r e s t S e r v i c e l e a d e r s h i p . 

In c o n c l u s i o n , we s h o u l d r e f e r back t o comments about rewards. Both 
t h e r e and here we g o t t h e f e e l i n g o f many respondents t h a t t h e r e was an 
ina d e q u a t e match between what they f e l t must be done t o g e t t h e i r r e s u l t s 
o u t and used what t h e y were a c t u a l l y rewarded f o r d o i n g . T h i s , p l u s t h e 
needs f o r s t r e n g t h e n e d r e l a t i o n s h i p s w i t h i n t r a - F o r e s t S e r v i c e c l i e n t s such 
as NFS and S&SF were p r o b a b l y t h e most v a l u a b l e s u g g e s t i o n s o u t o f th e s e 
p roblem f o r m u l a t i o n d a t a , and as we w i l l see l a t e r , a r e i m p o r t a n t c o n c l u s i o n s 
o f t h e sur v e y phase, as w e l l . 

Summary o f F i r s t Year I n t e r v i e w i n g i n Research 

I n t r y i n g t o p u l l a l l o f our l e a r n i n g from t h e f i r s t year t o g e t h e r , we 
want t o make s e v e r a l o b s e r v a t i o n s . F i r s t , we were impressed by the open
ness o f t h e system and I t s members t o t h i s a c t i v i t y , and t h e f r a n k n e s s w i t h 
w h i c h i n d i v i d u a l s d e s c r i b e d t h e i r work, o p p o r t u n i t i e s , and d i f f i c u l t i e s . 
T h i s openness a l s o r e l a t e s t o what we saw as an e a r n e s t d e s i r e a t a l l l e v e l s 
t o improve and change t o meet new demands. 
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W i t h i n t h e f o u r areas o f t h e model we need t o n o t e t h e degree t o 
w h i c h t h e f o c u s areas i n t e r r e l a t e . O r g a n i z a t i o n a l s t r u c t u r e and process 
a f f e c t i n d i v i d u a l p erformance and s a t i s f a c t i o n , and v i c e v e r s a . Both t h e 
o r g a n i z a t i o n and i t s p o l i c i e s , and t h e d e s i r e s o f i n d i v i d u a l s a f f e c t how 
much o f what k i n d o f i n f o r m a t i o n i s passed a l o n g t o which c 1 i e n t s . P l a n 
n i n g r e a c t s t o each o f t h e s e a r e a s , and w i l l i n t u r n a f f e c t them i n t h e 
f u t u r e . 

INTERVIEWS WITH CLIENTS* 

We t r i e d t o l o o k a t t h e c o n t e x t o f needs and uses f o r F o r e s t S e r v i c e 
r e s e a r c h by c o n d u c t i n g some i n t e r v i e w s w i t h s t a f f members i n NFS and S&PF. 
T h i s e f f o r t was by no means e x t e n s i v e , but i t d i d g i v e us some good i n 
s i g h t s . 

S t a t e and P r i v a t e F o r e s t r y 

S&PF respondents saw themselves as l i n k a g e and i n f o r m a t i o n p r o v i d e r s 
f o r s t a t e and p r i v a t e owners, and not p r i m a r i l y as c l i e n t s f o r r e s e a r c h . 
They d i d depend on r e s e a r c h e r s f o r i n p u t i n t h e workshops, m e e t i n g s , e t c . 
t h e y sponsor. S&PF s t a f f i n g was, t h e y t h o u g h t , t o o l i t t l e t o a l l o w t h e i r 
b ranch t o do t h e e x t e n s i o n work they saw as i m p o r t a n t . Thus, t h e i r r o l e 
was more one o f c o o r d i n a t i n g t h a n i n - d e p t h i n v o l v e m e n t . Though t h e r e s e a r c h 
and NFS branches r e c o g n i z e d t h i s l i m i t a t i o n , t h e y had not p i c k e d up much 
o f t h e e x t e n s i o n burden. 

S&PF comments c l e a r l y show t h a t t h e r e was a d e s i r e t o have t h e r e s e a r c h e r 
be (1) more i n v o l v e d i n e x t e n s i o n and i m p l e m e n t a t i o n ; (2) more h e l p f u l i n 
d e v e l o p i n g m a t e r i a l s f o r S&PF's c l i e n t s ; and (3) more a c c e p t i n g o f S&PF as 
an i m p o r t a n t p r o f e s s i o n a l l i n k i n t h e d i s s e m i n a t i o n p r o c e s s . 

N a t i o n a l F o r e s t Systems 

NFS respondents were a b i t more c r i t i c a l about the impact o f r e s e a r c h 
perhaps because t h e y a r e more t r u l y c l i e n t s and l e s s i n t h e l i n k a g e r o l e o f 
S&PF. Many o f t h e i r comments d e a l t w i t h problems i n t e r n a l t o NFS — c a p a c i t y , 
s k i l l , l a c k o f c l e a r p l a n s , e t c . — which l i m i t e d t h e i r a b i l i t y t o use r e 
s e a r c h o u t p u t s . On t h e o t h e r hand, t h e y saw In NFS t h e m a n a g e r i a l and opera
t i o n a l s k i l l s , p l u s a b e t t e r t o u c h w i t h needs, which they f e l t r e s e a r c h c o u l d 
b o t h make use o f and b e n e f i t f r o m . 

S e v e r a l comments s t r e s s e d t h e need f o r r e s e a r c h h e l p on human r a t h e r 
t h a n r e s o u r c e problems. The r e o r g a n i z a t i o n o f r e s e a r c h was seen as being 
p o t e n t i a l l y u s e f u l I n making r e s e a r c h more open t o w o r k i n g on what NFS saw 
as r e a l problems. There were many comments about t h e t i m e - l a g i n g e t t i n g 
r e s e a r c h done. Respondents wanted h e l p on s h o r t - t e r m problems w i t h a q u i c k 
response t i m e . They a l s o saw r e s e a r c h e r s as u n w i l l i n g t o t a k e a r i s k on a 
recommendation w i t h o u t ".01 l e v e l " c e r t a i n t y . 

" T h i s s e c t i o n i s a much s h o r t e n e d v e r s i o n o f m a t e r i a l c o n t a i n e d i n M o r r i s 
and Lingwood ( 1 9 7 3 a ) . 
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Research p u b l i c a t i o n s o f t e n went unread because they (a) were not 
r o u t e d c o r r e c t l y w i t h i n NFS, o r (b) were s i m p l y u n i n t e r p r e t a b 1 e . There 
was a c l e a r need f o r r e w r i t t e n , " d e - j a r g o n i z e d " m a t e r i a l s . 

In summary: Both c l i e n t groups saw a need f o r improved d i s s e m i n a t i o n 
and use o f r e s e a r c h , and r e a l i z e d t h a t (a) no one branch can do t h e work 
o r t a k e t h e blame f o r , and (b) t h e j o b was n o t g e t t i n g done due t o problems 
i n a l l t h r e e branches. The r e s e a r c h e r needed t o be more c o n c e r n e d , s k i l l e d , 
and m o t i v a t e d i n h e l p i n g g e t a p p l i c a t i o n s ; t h e " c l i e n t s " needed b e t t e r p r o 
c e d u r e s , c a p a c i t i e s , and l i n k a g e s . 

CONCLUSION 

The problem f o r m u l a t i o n d a t a gave us i m p o r t a n t l e a d s , t o g e t h e r w i t h a 
g r e a t deal o f f a m i l i a r i t y w i t h t h e p e o p l e , o r g a n i z a t i o n , and work o f F o r e s t 
S e r v i c e r e s e a r c h . Because o f t h e open and n o n - r e p r e s e n t a t i v e methodology 
employed, t h e " r e s u l t s " o f t h i s phase c o u l d not be depended on t o descr i be 
t h e s t a t e o f t h e o r g a n i z a t i o n . The phase d i d h e l p us i d e n t i f y c r u c i a l areas 
f o r t h e f o r m a l d a t a c o l l e c t i o n . 

These r e s u l t s do, however, s t a n d up v e r y w e l l w i t h t h o s e f r o m t h e survey 
w h i c h we w i l l d i s c u s s i n l a t e r c h a p t e r s . In t h e s p i r i t o f " c o n v e r g e n t v a l i 
d a t i o n " we would hope t h a t we would l e a r n t h e same t h i n g f r o m b o t h approaches. 
The r e s e a r c h e r s themselves p r o v i d e a n o t h e r source o f v a l i d a t i o n d u r i n g the 
feedback phase — t h e y have t h e chance t o compare a l l o f our r e s u l t s a g a i n s t 
t h e i r own e x p e r i e n c e . 



- 2 8 - . 
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CHAPTER 3 

SURVEY METHODS AND INTRODUCTION TO THE ANALYSIS 

READER'S GUIDE: 
T h i s c h a p t e r w i l l cover t h e methods used t o c o l l e c t d a t a . 

I t i s o f a r c h i v a l and t e c h n i c a l i n t e r e s t i n t h e area o f "how 
we d i d i t . " Readers i n t e r e s t e d i n t h e f i n d i n g s and i m p l i c a 
t i o n s o f t h e st u d y may w e l l s k i p t h i s c h a p t e r a f t e r r e a d i n g 
t h e summary below. 

CHAPTER SUMMARY: 
A f t e r t h e f i r s t p r o j e c t year o f "problem f o r m u l a t i o n , " we 

merged what we had l e a r n e d w i t h our knowledge o f t h e o r y and 
p r e v i o u s s t u d i e s o f s c i e n t i f i c o r g a n i z a t i o n s t o produce a 
q u e s t i o n n a i r e . A f t e r p r e - t e s t i n g and c o r r e c t i o n t h e i n s t r u 
ment was Sent ( i n March, 1973) t o a l l ADs and r e s e a r c h e r s i n 
F o r e s t S e r v i c e , and t o a 1/3 random sample o f T e c h n i c i a n s . 
Our response r a t e was 93-8 per c e n t . Our an a l y s e s w i l l be 
done ( p r i m a r i l y ) w i t h d a t a f r o m t h e I n d i v i d u a l r e s e a r c h e r s . 
We w i l l l o o k a t s a t i s f a c t i o n s and c o n t r i b u t i o n s o f r e s e a r c h 
e r s , and a l s o a t what k i n d s o f c o n t r i b u t i o n s g e t rewarded. 

PRODUCING RESEARCH QUESTIONS FROM PROBLEM STATEMENTS 

T h i s c h a p t e r t a k e s up where t h e f i r s t year o f our p r o j e c t (and t h e 
l a s t c h a p t e r ) ended: t h a t i s , a f t e r e x t e n s i v e work i n g e t t i n g t o know For e s t 
S e r v i c e r e s e a r c h and i t s problems. A f t e r a f u l l year o f f a m i 1 i a r i z a t i o n and 
problem focuses i n t e r v i e w i n g , we had developed a l i s t o f problem areas and 
p o s s i b l e r e l a t i o n s h i p s among them, and a n o t i o n o f f a c t o r s which m i g h t be 
c a u s i n g them. We a l s o had some Idea o f what t h e p r i o r i t y problems were. To 
quot e f r o m t h e f i r s t y e a r r e p o r t ( M o r r i s and Lingwood, 1973a) : 

"Even w i t h . . . c a u t i o n s [ a b o u t t h e i m p o s s i b i l i t y o f t u r n i n g problem 
s t a t e m e n t s i n t o d e s c r i p t i o n s o f t h e o r g a n i z a t i o n ] we f e e l we have 
done an adequate j o b o f I d e n t i f y i n g t h e major problem areas and 
f a c t o r s i n t h e r e s e a r c h system which must be i n c l u d e d i n t h e com
p r e h e n s i v e d i a g n o s i s we p l a n f o r t h e second ye a r o f work. We w i l l 
d i s c u s s our s y n t h e s i s o f concerns coming from b o t h t h e data and 
F o r e s t S e r v i c e leadership...We would conclude f r o m our I n t e r v i e w i n g 
t h a t c l i e n t system l i n k a g e and knowledge D&U a r e t h e pr i m a r y con
cerns o f s c i e n t i s t s and a d m i n i s t r a t o r s i n t h e o r g a n i z a t i o n a l s t r u c t u r e , 
though t h e s e a r e p r o b a b l y d i f f e r e n t p e r s p e c t i v e s on t h e same g e n e r a l 
a r e a . P l a n n i n g a c t i v i t i e s d i d not r e c e i v e t h e same f r e q u e n c y o r 
i n t e n s i t y o f d i s c u s s i o n I n t h e i n t e r v i e w i n g , b u t i t i s our impres
s i o n t h a t such work must u n d e r l i e any o t h e r change." 
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Thus, we saw t h e need t o i n c l u d e coverage o f a l l o f t h e areas o f t h e 
"R&D Lab model" p r e s e n t e d e a r l i e r , though t h e p r i o r i t i e s , and t o some ex
t e n t t h e o r d e r i n g o f c r i t e r i o n concepts and t h e i r p r e d i c t o r s , was o r d a i n e d 
by t h e needs o f t h e F o r e s t S e r v i c e . 

Our t a s k , t h e n , was t o t u r n t h e s e s t a t e m e n t s i n t o a f o r m w h i c h would 
a l l o w us t o do a comprehensive d i a g n o s i s o f t h e t o t a l r e s e a r c h o r g a n i z a t i o n . 
We were t r y i n g t o merge t h e problem s t a t e m e n t s and g e n e r a l l e a r n i n g s we had 
ga t h e r e d w i t h o ur knowledge o f p r e v i o u s work i n r e s e a r c h systems, o r g a n i z a 
t i o n s , and d i s s e m i n a t i o n and use o f s c i e n t i f i c knowledge. 

We knew t h a t some c o n c e p t s , such as " c o n t r i b u t i o n t o a p p l i c a t i o n s , " 
" r e w ard system," e t c . would be d i f f i c u l t t o assess f r o m our o n l y a v a i l a b l e 
vantage p o i n t w i t h i n t h e r e s e a r c h system i t s e l f . On t h e o t h e r hand, we 
dec i d e d t o g e t h e r w i t h t h e F o r e s t S e r v i c e " i n s i d e team" t h a t s e l f a d m i n i s 
t e r e d q u e s t i o n n a i r e s were t h e o n l y f e a s i b l e method o f c o l l e c t i n g t h e amount 
o f d a t a we needed. In two s t a t i o n s , however, we d i d seek t o v a l i d a t e t h e 
i m p o r t a n t " c o n t r i b u t i o n " measures a g a i n s t d a t a e x t e r n a l t o t h e s t u d y (see 
the end o f Appendix B). 

We the n began a process o f comparing our l i s t s o f needed c o n c e p t s , 
t a k e n f r o m t h e problem s t a t e m e n t s and our knowledge, w i t h a v a i l a b l e s u r v e y 
items f r o m p r e v i o u s r e s e a r c h . In p a r t i c u l a r , we drew on q u e s t i o n s f r o m 
Mann's (1968) s t u d y o f government s c i e n t i s t s , P e l z and Andrews' 
(1966) i n s t r u m e n t f o r s t u d y o f s c i e n t i s t s i n o r g a n i z a t i o n s , and an i n s t r u 
ment under development by UNESCO (1973) f o r t h e s t u d y o f r e s e a r c h u n i t s . The 
p a i r e d p o l a r - o p p o s i t e f o r m a t f o r many o f our Items was ta k e n f r o m t h e 
UNESCO i n s t r u m e n t . Where no precedent items e x i s t e d , t h e y were c r e a t e d . 

The i n s t r u m e n t then underwent two stages o f p r e - t e s t i n g and r e v i s i o n . 
F i r s t , we g o t t h e r e a c t i o n o f the " i n s i d e team" and made some m o d i f i c a t i o n s . 
Second, we drew a random sample, s t r a t i f i e d by r e s e a r c h s t a t i o n , o f 40 S c i e n 
t i s t s and PLs, 20 T e c h n i c i a n s , and 20 Support S e r v i c e s s t a f f members, and 
sent t h e s e i n d i v i d u a l s t h e r e v i s e d i n s t r u m e n t . The responses f r o m t h i s 
m i n i - s u r v e y were coded and r u d i m e n t a r y s t a t i s t i c a l a n a l y s e s were p e r f o r m e d , 
p a y i n g s p e c i a l a t t e n t i o n t o t h e f r e q u e n c y d i s t r i b u t i o n s o f t h e Items. We 
a l s o n o t e d t h e m a r g i n a l notes respondents had been encouraged t o make. 
F i n a l l y , a n o t h e r r e v i s e d i n s t r u m e n t was c r e a t e d and s u b m i t t e d t o t h e " I n 
s i d e team" f o r a l a s t round o f s u g g e s t i o n s on it e m w o r d i n g , e t c . 

The f i n a l I n s t r u m e n t i s i n c l u d e d i n Appendix A. I t was desi g n e d f o r 
o p t i c a l s c o r i n g , s i n c e we d i d n o t have enough s t a f f t i m e o r money t o code 
responses m a n u a l l y . T h i s meant t h a t responses would have t o be m u l t i p l e 
c h o i c e o r f i x e d - f o r m a t , so a supplemental s e c t i o n was added t o t h e i n s t r u 
ment, w i t h respondents encouraged t o add any a d d i t i o n a l comments they might 
have i n each q u e s t i o n n a i r e area on t h e a p p r o p r i a t e "green s h e e t . " 

I n summary, we need t o s t r e s s t h e i n t e r p l a y among t h e f o l l o w i n g f o r c e s , 
i n p r o d u c i n g t h e f i n a l i n s t r u m e n t . 

(1) Our p r o b l e m - i d e n t i f i c a t i o n i n t e r v i e w i n g r e s u l t s . 
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(2) Our n o t i o n s o f r e l e v a n t c o n c e p t s , taken f r o m our knowledge 
o f p r e v i o u s work. 

(3) Precedent s t u d i es and i n s t r u m e n t s . 

(A) The " i n s i d e team" w h i c h r e a c t e d t o i t e m s , and made v a l u a b l e 
s u g g e s t i o n s . 

(5) The p r e - t e s t respondents t h e m s e l v e s , who made many good com
ments about poor o r ambiguous i t e m s . 

The i n t e r a c t i o n and r e w o r k i n g w h i c h r e s u l t e d f r o m t h e c o m b i n a t i o n o f these 
f o r c e s d i d t a k e more t i m e t h a n we had o r i g i n a l l y p l a n n e d , b ut i t l e f t us, 
we f e l t , w i t h one o f t h e s t r o n g e s t and most complete i n s t r u m e n t s ever c r e a t e d 
t o assess t h e c o m p l e x i t i e s o f an o p e r a t i n g R&D o r g a n i z a t i o n . 

DATA COLLECTION 

By t h e end o f Fe b r u a r y , 1973, we were ready t o t a k e t h e i n s t r u m e n t i n t o 
t h e f i e l d . We o b t a i n e d l i s t s o f a l l s t a t i o n p e r s o n n e l , and i n c l u d e d a l l 
S c i e n t i s t s , PLs and PMs, and ADs i n our census; p l u s a 1 /3 random sample 
o f T e c h n i c i a n s , s t r a t i f i e d by s t a t i o n . By agreement w i t h t h e " i n s i d e team" 
s u p p o r t s e r v i c e s p e r s o n n e l were o m i t t e d f r o m t h e s t u d y . I d e n t i f i c a t i o n o f 
whet h e r a person was c l a s s e d I n t o t h e p r o f e s s i o n a l census o r t h e t e c h n i c i a n 
sample was done on t h e b a s i s o f i n f o r m a t i o n a v a i l a b l e on t h e s t a t i o n p ersonnel 
r e c o r d s f r o m which we worked. 

I n d i v i d u a l q u e s t i o n n a i r e s were p l a c e d i n e n v e l o p e s , a l o n g w i t h a r e t u r n 
e n v e l o p e , and shipped i n batches t o each s t a t i o n . B e f o r e s t a t i o n s d i s t r i b u t e d 
t h e q u e s t i o n n a i r e s , however, a s u p p o r t l e t t e r was c i r c u l a t e d from Washington, 
t h r o u g h s t a t i o n d i r e c t o r s , t o a l l p e r s o n n e l . S t a t i o n s t h e n d i s t r i b u t e d t h e 
q u e s t i o n n a i r e s t h r o u g h t h e i r c h a n n e l s , and respondents m a i l e d t h e i r completed 
i n s t r u m e n t s d i r e c t l y t o ISR. I n t o t a l , 1,255 i n s t r u m e n t s were d i s t r i b u t e d 
t o t h e f i e l d . 

Though t h e r e may have been some d i f f e r e n c e s a c r o s s t h e s t a t i o n s as t o 
t h e d a t e t h e q u e s t i o n n a i r e s were d i s t r i b u t e d , we a r b i t r a r i l y assumed March 1, 
1973 as t h e d i s t r i b u t i o n d a t e . The f i r s t q u e s t i o n n a i r e s a r r i v e d a t ISR on 
March 9 . A f i r s t reminder l e t t e r (see Appendix A) was m a i l e d t o non-respondents 
on March 28 , and a second l e t t e r ( a g a i n , see Appendix A) on A p r i l 16, t o g e t h e r 
w i t h a replacement q u e s t i o n n a i r e . 

Returns stopped coming by t h e end o f the f i r s t week i n May, 
when t h e q u e s t i o n n a i r e s were pre-coded ( f o r t r a i n i n g and work d i s c i p l i n e , 
e t c . ) , and shipped t o I n t r a n C o r p o r a t i o n f o r machine s c o r i n g . The f i n a l 
number o f cases i n c l u d e d i n t h e d a t a , e x c l u d i n g a few i n d i v i d u a l s who d e f i n e d 
themselves o u t o f t h e study ( t o o new on j o b , temporary assignment, e t c . ) was 
1,178 o r 93 .8 p e r c e n t o f t h e t o t a l o f 1 ,256. There was some d i f f e r e n c e in 
response r a t e a c r o s s t h e s t a t i o n s , r a n g i n g f r o m a low o f 85 p e r c e n t t o a 
h i g h o f 98.4 p e r c e n t . A l l i d e n t i f i a b l e r e s e a r c h p r o j e c t s were heard from. 
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V e r b a t i m responses f r o m t h e "green s h e e t s " were typed o n t o c a r d s , by 
s e c t i o n number, and a l s o coded w i t h i n d i v i d u a l s ' i d e n t i f i c a t i o n numbers, 
f o r l a t e r m a t c h i n g w i t h t h e n u m e r i c a l d a t a . We w i l l use t h e s e comments 
(anonymously) t o i l l u s t r a t e p o i n t s made i n t h i s r e p o r t . 

We were p l e a s e d , though not e s p e c i a l l y s u r p r i s e d , by t h e h i g h response 
r a t e f o r t h e s t u d y . P r o f e s s i o n a l s t y p i c a l l y respond w e l l t o such i n s t r u 
ments, compared w i t h t h e g e n e r a l p o p u l a t i o n , and t h e same i s t r u e w i t h i n 
o r g a n i z a t i o n s . We a l s o f e e l t h a t t h e s u p p o r t i n g l e t t e r from Washington, 
t o g e t h e r w i t h t h e amount o f work t h a t went i n t o p r o d u c i n g a r e l e v a n t i n s t r u 
ment, both combined t o i n c r e a s e t h e l e v e l o f response. For t h i s reason we 
f e e l r e l a t i v e l y s e c ure i n t r e a t i n g t h e d a t a f r o m p r o f e s s i o n a l ( s c i e n t i f i c 
and a d m i n i s t r a t i v e ) s t a f f as a census o f F o r e s t S e r v i c e r e s e a r c h . We a l s o 
f e e l t h a t t h e T e c h n i c i a n sample i s a v a l i d c r o s s - s e c t i o n o f t h i s group. 

DATA CODING AND HAN IPULATI ON 

W h i l e we had t r i e d hard t o i n s u r e t h a t t h e i n s t r u m e n t was as c l o s e d -
ended ( i . e . , m u l t i p l e c h o i c e ) as p o s s i b l e , t h e r e were s t i l l t h r e e items 
w h i c h r e q u i r e d hand c o d i n g b e f o r e t h e i n s t r u m e n t s were shipped away f o r 
s c o r i n g . Two o f t h e s e i n v o l v e d academic f i e l d s — t h a t i n w h i c h t h e i n d i v i d 
ual was t r a i n e d , and t h a t i n w h i c h he or she was now w o r k i n g . The c o d i n g 
schemes used f o r f i e l d s were developed by R i c h a r d S c h r e y e r , and a r e i n c l u d e d 
i n Appendix A. A l s o hand coded was t h e r a t i n g o f t h e s t a t u s o f t h e u n i v e r s i t y 
i n w h i c h t h e respondent r e c e i v e d h i s o r her h i g h e s t degree. These r a t i n g s 
were t a k e n f r o m C a r t t e r (1966) and Roose and Anderson ( 1 9 7 0 ) , and s i n c e u n i v e r 
s i t y q u a l i t y v a r i e s by d i s c i p l i n e , t h e r a t i n g s were t a k e n s e p a r a t e l y f o r t h e 
v a r i o u s f i e l d s . Some f i e l d s not i n c l u d e d i n t h e two source works were r a t e d 
by e x p e r t s I n t h e v a r i o u s d i s c i p l i n e s ( a g a i n , see t h e Appendix A f o r t h i s code 
s t r u c t u r e ) . Departmental r a t i n g s were used f o r t h e year 1964, under t h e 
assumption t h a t t h i s d a t e i s t h e b e s t guess we have as t o q u a l i t y a t t h e t i m e 
most r e s e a r c h e r s were r e c e i v i n g t h e i r e d u c a t i o n . 

Once a l l o f t h e d a t a a r r i v e d back a t t h e I n s t i t u t e f o r S o c i a l Research 
on computer t a p e , t h e responses were checked a g a i n s t t h e o r i g i n a l i n s t r u m e n t s 
( l a b o r i o u s l y ) , and e r r o r s were c o r r e c t e d . The d a t a t a p e was t h e n read I n t o 
t he MIDAS s t a t i s t i c a l s o f t w a r e package (Fox and G u i r e , 1973 ) , t o c r e a t e a 
s e l f - d e s c r i p t i v e d a t a f i l e , w i t h i t e m l a b e l s and m i s s i n g d a t a codes s e t as 
a p p r o p r i a t e f o r each i t e m . 

INDEX CREATION 

The process and r e s u l t s o f index c r e a t i o n a r e covered I n d e t a i l i n 
Appendix D; here we w i l l j u s t h i t t h e h i g h l i g h t s . 

The t a s k i n index c r e a t i o n was t o reduce t h e l a r g e number o f q u e s t i o n s 
t o a s m a l l e r and h o p e f u l l y more v a l i d and r e l i a b l e s e t o f i n d i c e s , each one 
composed o f items m e e t i n g two c r i t e r i a : ( l ) t h e y should make c o n c e p t u a l 
sense, and (2) t h e y s h o u l d "hang t o g e t h e r " e m p i r i c a l l y — t h a t i s , t h e y 
s h o u l d f o r m n a t u r a l f a c t o r s o r c l u s t e r s . A f t e r removing a r o a d b l o c k due 
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t o t h e f a c t t h a t items were p r e s e n t e d i n s e t s ( e . g . , " s t a t i o n , " " l o c a t i o n , " 
e t c . ) , we c l u s t e r e d and f a c t o r e d t h e i t e m s , t h e n compared t h e r e s u l t s w i t h 
our knowledge o f t h e o r g a n i z a t i o n , and t h e l i s t s o f c oncepts we used when 
w r i t i n g t h e q u e s t i o n n a i r e . The r e s u l t was a s e t o f over 50 i n d i c e s — a 
l a r g e number, but necessary g i v e n t h e scope o f t h e i n s t r u m e n t . 

INDICES OF SCIENTIFIC AND APPLIED CONTRIBUTION 

T h i s was t h e most d i f f i c u l t and i m p o r t a n t index c r e a t i o n t a s k . I t i s 
covered i n d e t a i l i n Appendix B. 

Our c o n c e r n here was t o c r e a t e r o u g h l y p a r a l l e l measures o f t h e i n d i v i d 
ual r e s e a r c h e r ' s c o n t r i b u t i o n b o t h t o h i s s c i e n t i f i c d i s c i p l i n e , i n terms o f 
new knowledge communicated t o h i s p e e r s ; and t o a p p l i c a t i o n s o f r e s e a r c h 
knowledge "on t h e g r o u n d . " Our f i n a l d e c i s i o n was t o i n c l u d e t h r e e d i f f e r e n t 
k i n d s o f i n f o r m a t i o n i n each i n d e x : (1) number o f w r i t t e n o u t p u t s i n l a s t 
f i v e y e a r s ( f o r e i t h e r peer o r a p p l i e d a u d i e n c e s , depending on t h e i n d e x ) ; 
(2) number o f events ( e i t h e r s c i e n t i f i c o r r e s e a r c h e r - u s e r ) a t t e n d e d i n t h e 
l a s t two y e a r s ; and (3) t h e i n d i v i d u a l ' s o p i n i o n s about pa s t and f u t u r e l e v e l s 
o f c o n t r i b u t i o n f r o m h i s work ( a g a i n , i n e i t h e r s c i e n t i f i c o r a p p l i e d a r e a s ) . 
The t h r e e components o f each index were s t a n d a r d i z e d so t h a t each one con
t r i b u t e d e q u a l l y t o t h e index. 

From t h e r e we went on t o d i v i d e r e s e a r c h e r s i n t o f i v e g r o u p s , based on 
the two measures: t h o s e h i g h i n b o t h , low i n b o t h , h i g h i n e i t h e r one "pure 
r e s e a r c h e r s " and " a p p l i e r s , " and a group moderate on b o t h . T h i s f i v e - w a y \ 
s p i l t was used h e a v i l y i n our d a t a feedback work, and w i l l be used here as 
w e l l ( p a r t i c u l a r l y i n l o o k i n g a t t h e r e l a t i o n o f c o n t r i b u t i o n t o G.S. Grade 
r e w a r d s ) . 

F i n a l l y , we compared'our c o n t r i b u t i o n measures w i t h d a t a c o l l e c t e d f r o m 
the f i l e s , and from r a t i n g s made by ADs, i n two s t a t i o n s . We found o n l y a 
moderate degree o f agreement among any o f t h e measures — even those c o l 
l e c t e d f r o m t h e f i l e s . Q u o t i n g t h e summary i n Appendix B: "Our measures do 
seem t o f i t a b i t b e t t e r w i t h t h e s u p e r v i s o r ' s [annual performance r e v i e w ] 
r a t i n g s , even though we say ... t h a t our measures a r e not independent ... 
More d i s t r e s s i n g ... i s t h e f a c t t h a t t h e r e i s not a g r e a t deal o f agreement 
among t h e [ e v a l u a t i o n ] p a n e l , AD, and s u p e r v i s o r s c o r e s . " We cannot c l a i m 
t h a t our measures a r e t h e b e s t ways t o assess S c i e n t i f i c and A p p l i e d C o n t r i 
b u t i o n s , e s p e c i a l l y s i n c e t h e y a r e measured f r o m w i t h i n t h e o r g a n i z a t i o n by 
s e l f - r e p o r t s o f t h e r e s e a r c h e r s . S t i l l , t h e measures seem t o g i v e us i n d i 
c a t o r s w h i c h , a t t h e w o r s t , a r e as good as any a v a i l a b l e i n t h e F o r e s t S e r v i c e , 
and a t b e s t , may (due t o comments we've r e c e i v e d d u r i n g d a t a feedback) g i v e 
r e s u l t s w h i c h we know we s h o u l d f i n d w i t h c e r t a i n measures — thus i n c r e a s i n g 
our c o n f i d e n c e about t h e i r power i n a n a l y s e s where we do not know t h e r e l a 
t i o n s h i p s a t t h e o u t s e t . 



INTRODUCTION TO THE ANALYSIS 

One o f the consequences o f a comprehensive s t u d y o f o r g a n i z a t i o n a l 
and i n d i v i d u a l f a c t o r s i n t h e p r o d u c t i o n , d i s s e m i n a t i o n , and use o f knowl
edge i n r e s e a r c h i s t h a t we become r a p i d l y submerged i n t h e amount o f dat a 
and a n a l y s i s p e r s p e c t i v e s g e n e r a t e d . The purpose o f t h i s s e c t i o n i s t h a t 
o f a roadmap o r s i g n p o s t w h i c h w i l l p o i n t t o t h e s e c t i o n s t o f o l l o w , and 
t o o t h e r a n a l y s e s o f the F o r e s t S e r v i c e r e s e a r c h d a t a not i n c l u d e d i n t h i s 
r e p o r t . 

There a r e two main dimensions which w i l l c u t t h r o u g h almost a l l o f our 
a n a l y s e s : (1) t h e l e v e l s o f a n a l y s i s — t h a t i s , i n d i v i d u a l s , p r o j e c t s , e t c . , 
and (2) t h e c r i t e r i o n measures a n a l y z e d -- t h a t i s , t h e d i f f e r e n t t h i n g s we 
a r e t r y i n g t o l e a r n a b out. 

L e v e l s o f A n a l y s i s 

The F o r e s t S e r v i c e r e s e a r c h s t u d y a l l o w s us t h e r a r e o p p o r t u n i t y and 
c h a l l e n g e t o a n a l y z e t h e d a t a f r o m more than one l e v e l o f a n a l y s i s . Most 
s t u d i e s , t h e s m a l l number o f i n d i v i d u a l s , o r l i m i t e d a n a l y t i c a l i n t e r e s t s 
c o n f i n e t h e a n a l y s i s t o o n l y t h e l e v e l a t which t h e d a t a were c o l l e c t e d ; 
we have s u f f i c i e n t cases (around 1,000) t o be a b l e t o agg r e g a t e t h e dat a 
i n t o l a r g e r u n i t s such as t h e r e s e a r c h p r o j e c t and t h e r e s e a r c h l o c a t i o n , 
and s t i l l have s u f f i c i e n t u n i t s ( p r o j e c t s o r l o c a t i o n s ) f o r a n a l y s i s . T h i s 
p e r m i t s us t o examine e f f e c t s o p e r a t i n g a t t h e l e v e l o f t h e i n d i v i d u a l 
r e s p o n d e n t , a t t h e r e s e a r c h p r o j e c t l e v e l , and a t t h e r e s e a r c h l o c a t i o n 
l e v e l . These t h r e e l e v e l s a r e a l s o i m p o r t a n t In u n d e r s t a n d i n g t h e t o t a l 
o r g a n i z a t i o n . 

Barnowe (1973) has covered t h e l o c a t i o n l e v e l o f a n a l y s i s , and we w i l l 
n o t d u p l i c a t e h i s work here. Our a n a l y s i s a t t h e p r o j e c t l e v e l i s l i m i t e d 
a l s o , b ut f o r reasons o f a v a i l a b l e t i m e r a t h e r than p r e v i o u s coverage. We 
w i l l do some p r o j e c t - l e v e l a n a l y s e s around t h e t o p i c o f s u p e r v i s i o n . Most 
o f our work w i l l , t h e r e f o r e , f o c u s on i n d i v i d u a l r e s e a r c h e r s and T e c h n i c i a n s . 

Cr i t e r i a 

The model we have used i n t h i s p r o j e c t gave us f o u r p o t e n t i a l areas 
f r o m which c r i t e r i o n measures c o u l d be d e r i v e d : p l a n n i n g , t h e o r g a n i z a t i o n , 
t h e i n d i v i d u a l , and r e s e a r c h d i s s e m i n a t i o n and u t i l i z a t i o n . Our year o f 
problem i d e n t i f i c a t i o n work l e d us t o t h e r e a l i z a t i o n t h a t d i s s e m i n a t i o n 
and u t i l i z a t i o n and i n d i v i d u a l p r o d u c t i v i t y and s a t i s f a c t i o n were i m p o r t a n t 
t h i n g s we s h o u l d be l e a r n i n g a b o u t . R a t i n g s o f t h e o r g a n i z a t i o n , p e r s o n a l 
c h a r a c t e r i s t i c s , e t c . would be i m p o r t a n t p r e d i c t o r s o f t h e s e outcomes o r 
c r i t e r i a . A n o t h e r a r e a f o r e x p l o r a t i o n was developed as we d i s c o v e r e d t h a t 
d i f f e r e n t k i n d s o f r e s e a r c h c o n t r i b u t i o n s may o r may not be g e t t i n g rewarded 
w i t h i n F o r e s t S e r v i c e r e s e a r c h ; t h u s we added t h e n o t i o n o f t h e " r e w a r d 
system" as a n o t h e r c r i t e r i o n t o be e x p l a i n e d . 

U n d e r l y i n g our d e c i s i o n on w h i c h s h o u l d be our c r i t e r i a , we were a l s o 
s t r o n g l y g u i d e d by p r e v i o u s r e s e a r c h and models o f o r g a n i z a t i o n a l f u n c t i o n i n g 
i n g e n e r a l , and r e s e a r c h p r o d u c t i o n i n o r g a n i z a t i o n s i n p a r t i c u l a r . These 
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s t u d i e s and models were, however, not d i r e c t l y a p p l i c a b l e t o t h e amount 
and v a r i e t y o f d a t a v a i l a b l e i n t h e p r e s e n t s t u d y . We f e l t we had t h e 
o p p o r t u n i t y t o d e v e l o p more comprehensive models o f a r e s e a r c h o r g a n i z a 
t i o n t h a n had ever been done i n t h e p a s t . I n w o r k i n g f o r model d e v e l o p 
ment, t h e r e f o r e , we t r i e d t o i n c l u d e measures o f what we f e l t a r e t h e most 
i m p o r t a n t outcomes o f and f o r an i n d i v i d u a l o r a group i n such an o r g a n i 
z a t i o n . 

I f we c o n s i d e r outcomes, p r e v i o u s s t u d i e s o f o r g a n i z a t i o n s have shown 
the i m p o r t a n c e o f measuring b o t h " h a r d " and " s o f t " f a c t o r s . An o r g a n i z a -
t i on produces a p r o d u c t be i t c a r s , c o l 1 a r b u t t o n s , cardboa r d , o r i n t h e 
p r e s e n t case, knowledge; but t h e o r g a n i z a t i o n a l s o "produces" human outcomes 
f o r t h o s e w i t h i n i t s a t i s f a c t i o n s o r d i s s a t i s f a c t i o n s , p e r s o n a l rewards 
or b r i c k b a t s , e t c . We can g a i n a b e t t e r p i c t u r e o f the o r g a n i z a t i o n i f we 
measure b o t h . In r e s e a r c h t h e " h a r d " p r o d u c t i s o r should be t h e new knowl
edge produced by s c i e n t i s t s . The " s o f t " outcomes i n v o l v e the i n d i v i d u a l 
s c i e n t i s t ' s s a t i s f a c t i o n w i t h h i s work, h i s p r o f e s s i o n a l r e w a r d s , and so on. 

The p a r t i c u l a r l y s t r o n g concerns f e l t b o t h by t h e F o r e s t S e r v i c e and 
by o u r s e l v e s about r e s e a r c h a p p l i c a t i o n s a l s o have l e d us t o expand t h e 
usual n o t i o n s o f what t h e h a r d o r knowledge p r o d u c t s o f r e s e a r c h s h o u l d be. 
We became p a r t i c u l a r l y concerned w i t h p r o d u c i n g comparable measures o f the 
amount o f c o n t r i b u t i o n t h e s c i e n t i s t was making t o h i s own t e c h n i c a l f i e l d 
o r s c i e n c e on one hand, and t o a p p l i c a t i o n s o f h i s knowledge on t h e o t h e r . 
Thus, much o f our a n a l y s i s w i l l deal w i t h t w i n measures of " s c i e n t i f i c 
c o n t r i b u t i o n " and " a p p l i e d c o n t r i b u t i o n . " S i n c e t h e s e two measures w i l l 
be so c r u c i a l t o our a n a l y s i s , and s i n c e t h e s e concepts depend on mutual 
agreement between o u r s e l v e s and F o r e s t S e r v i c e p e r s o n n e l t h a t we a r e indeed 
measuring t h e c o r r e c t t h i n g s , we w i l l spend a c o n s i d e r a b l e amount o f t i m e 
and a t t e n t i o n ( i n Chapter 7 and Appendix B) i n d i s c u s s i n g e x a c t l y how our 
measures were c o n s t r u c t e d , and how they r e l a t e t o o t h e r p o t e n t i a l measures 
o f t h e same t h i n g s . 

The Analyses 

I n t h e next s i x c h a p t e r s we w i l l move down t h e columns o f t h e model, 
p r e s e n t i n g r e s u l t s on p l a n n i n g , s u p e r v i s i o n and o r g a n i z a t i o n a l c o n d i t i o n s and 
s a t i s f a c t i o n s , s c i e n t i f i c and a p p l i e d c o n t r i b u t i o n s , rewards (an area not 
e x p l i c i t i n t h e m o d e l ) , and d i s s e m i n a t i o n and use o f r e s e a r c h p r o d u c t s . Our 
f i n a l a n a l y s i s c h a p t e r s t e p s o u t s i d e t h e model t o p i c areas t o l o o k a t Tech
n i c i a n s as a group. 

The a n a l y s e s p r e s e n t more d e t a i l i n t h e area o f p r e d i c t i v e models than 
was p r o v i d e d t o s t a t i o n s d u r i n g feedback. Some o f t h e more d e s c r i p t i v e 
a n a l y s e s o r comparisons o f j o b and c o n t r i b u t i o n - l e v e l groups a r e s i m i l a r t o 
t h e p r e s e n t a t i o n s made i n t h e s t a t i o n s . 

The S t a r t o f an O v e r a l l P r e d i c t i v e Model 

We have been a t t e m p t i n g f o r some t i m e t o d e v e l o p a g e n e r a l model t o 
p r e d i c t t h e major c r i t e r i a o f s a t i s f a c t i o n and c o n t r i b u t i o n i n F o r e s t S e r v i c e 
r e s e a r c h , and how these c r i t e r i a a r e i n t e r r e l a t e d . We w i l l d e v e l o p t h i s 
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model as t h e c e n t r a l theme t y i n g t h e c h a p t e r s o f t h i s r e p o r t t o g e t h e r . 
In each a n a l y s i s c h a p t e r , we w i l l use what we l e a r n about t h e t o p i c under 
d i s c u s s i o n and t o add t o t h e f o r m a t i o n o f t h e model. 

The model w i l l be s e t up as a p a t h a n a l y s i s , meaning t h a t i t i s sub
j e c t t o t h e assumptions o f m u l t i p l e r e g r e s s i o n , and cannot handle t h e i n 
t e r a c t i o n s among p r e d i c t o r s which we w i l l d i s c o v e r u s i n g a d i f f e r e n t a n a l y s i s 
method. Even w i t h t h e s e l i m i t a t i o n s , however, we f e e l t h e p a t h model w i l l 
p r o v i d e c o n t i n u i t y t h r o u g h t h e r e p o r t , p l u s a v i t a l u n d e r s t a n d i n g o f how t h e 
many components o f t h i s s t udy f i t t o g e t h e r . 
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CHAPTER 4 

PLANNING 

READER'S GUIDE: 

Th i s c h a p t e r on p l a n n i n g covers t h e e x p l o r a t o r y items i n t h e q u e s t i o n 
n a i r e w i t h which we t r i e d t o g e t an o v e r v i e w o f t h e ar e a . I t i s not an 
i n - d e p t h study o f p l a n n i n g - The c o n t e n t s a r e o f major i n t e r e s t t o s t a f f 
who a r e g r a p p l i n g w i t h problems o f how t o p l a n , and t o s t a t i o n l e a d e r 
s h i p i n terms o f what problems e x i s t i n r e s e a r c h e r s ' access t o p l a n n i n g 
processes. 

CHAPTER SUMMARY: 
We be g i n here w i t h M i c h a e l ' s p e r s p e c t i v e s on what good p l a n n i n g , o r 

" f u t u r e - r e s p o n s i v e s o c i a l l e a r n i n g . " s h o u l d be. T h i s p e r s p e c t i v e guided 
us t o l o o k a t " t e c h n i q u e s , " o r how p l a n n i n g g e t s done (as our respondents 
see i t ) , and s a t i s f a c t i o n s w i t h p l a n n i n g and i n d i v i d u a l p a r t i c i p a t i o n in 
th e p r o c e s s . 

We f i n d t h a t i n f o r m a t i o n a b o u t , access t o , and s a t i s f a c t i o n w i t h p l a n - : 

n i n g d e c l i n e as we move f r o m ADs down t o S c i e n t i s t s . A l s o , t h e " b e t t e r 
t h e processes ( i n M i c h a e l ' s t e r m s ) , t h e more s a t i s f i e d r e s e a r c h e r s a r e 
w i t h p l a n n i n g . S a t i s f a c t i o n s w i t h i n d i v i d u a l l e v e l s o f p a r t i c i p a t i o n in 
p l a n n i n g a r e h i g h e r when an open i n f o r m a t i o n environment keeps r e s e a r c h e r s 
i n f o r m e d about what i s g o i n g on and changing i n the s t a t i o n , and when super
v i s o r s a r e more open, s u p p o r t i v e , and f a c i l i t a t i n g . 

There seems t o be a g e n e r a l l a c k o f i n f o r m a t i o n about p l a n n i n g , and t h e 
c o n s t r a i n t s w i t h i n w h i c h i t takes p l a c e . Beyond t h i s , we see t h e o r g a n i z a 
t i o n s t r u g g l i n g w i t h p l a n s w h i c h change t o o o f t e n , on one hand, and t h e 
d i f f i c u l t y o f p l a n n i n g time-consuming r e s e a r c h f o r unknown f u t u r e c o n d i 
t i o n s on t h e o t h e r . 

INTRODUCTION 

There are two b a s i c q u e s t i o n s about t h e p l a n n i n g done by F o r e s t 
S e r v i c e r e s e a r c h . One i n v o l v e s t h e c o n t e n t o f p l a n s : t h a t i s , what i s 
t h e b a s i c d i r e c t i o n i n w h i c h t h e o r g a n i z a t i o n Is he a d i n g , i t s m i s s i o n , 
how wide and how f a r i n t o t h e f u t u r e s h o u l d p l a n s l o o k , and what r e 
sea r c h i s needed t o g e t t h e r e ? The second concerns t he process o f 
p l a n n i n g : who i s i n v o l v e d i n p l a n n i n g , what t e c h n i q u e s o f p l a n n i n g a r e 
used, and who i s r e s p o n s i b l e f o r t u r n i n g p l a n s i n t o a c h i e v a b l e o b j e c 
t i v e s and making sur e t h e o b j e c t i v e s a re needed? 
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We have heard a l l o f t h e s e i s s u e s d i s c u s s e d and have sensed a 
f r u s t r a t i o n w i t h t h e answers w h i c h seems t o t y p i f y t h a t o f most organ
i z a t i o n s t h a t t a c k l e t h e unknown f u t u r e u s i n g c o n c e p t s and processes 
w h i c h a r e themselves u n t e s t e d and u n f a m i l i a r . 

I t would t a k e more e f f o r t than t h a t expended i n our whole p r o j e c t 
i n o r d e r t o e v a l u a t e f u l l y t h e p l a n n i n g o f t h e F o r e s t S e r v i c e r e s e a r c h 
b r a n c h . F i r s t , we would need t o be e x p e r t s on t h e c o n t e n t — t h e knowl
edge , needs, r e s o u r c e s , and 1imi t a t ions o f t h e r e s e a r c h b r a n c h , t h e 
F o r e s t S e r v i c e as a w h o l e , and t h e c l i e n t s o f t h e o r g a n i z a t i o n , and t h e 
p h y s i c a l e n v i r o n m e n t o f the n a t i o n . T h i s a r e a , t h e n , i s o b v i o u s l y be
yond our competence. On t h e o t h e r hand, we can comment on t h e p l a n n i n g 
p r o c e s s . More a c c u r a t e l y , we can r e p o r t t h e r e a c t i o n s o f F o r e s t S e r v i c e 
r e s e a r c h e r s t o t h e p l a n n i n g p r o c e s s , u s i n g t h e comments th e y have made 
t o us t h r o u g h o u t t h e s t u d y , and some d a t a f r o m t h e q u e s t i o n n a i r e . 

B e f o r e we g e t i n t o t h i s , however, we need some guidance as t o what 
p l a n n i n g s h o u l d be. T h i s b r i n g s us f a c e t o f a c e w i t h a f i e l d w h i c h i s 
s t i l l b e i n g d e v e l o p e d : t h e t h e o r y o f s o c i a l p l a n n i n g . At p r e s e n t t h i s 
f i e l d i s s t i l l a t t h e s t a g e o f d e v e l o p i n g concepts and hypotheses based 
on case a n a l y s e s o f ( u s u a l l y ) t h e d i s a s t e r s o f i m p e r f e c t p l a n n i n g , con
t r a s t e d w i t h t h e t h i n k i n g o f f a r - v i s i o n e d i n d i v i d u a l s about what p l a n n i n g 
s h o u l d be l i k e . F o r t u n a t e l y , one o f those i n d i v i d u a l s , Dr. Donald N. 
Michael was a v a i l a b l e t o us e a r l y i n t h e p r o j e c t , a t a t i m e when he was 
j u s t f i n i s h i n g a work on t h e s u b j e c t o f s o c i a l p s y c h o l o g i c a l r e s i s t a n c e s 
t o l o n g - r a n g e s o c i a l p l a n n i n g ( M i c h a e l , 1973). We had t h e o p p o r t u n i t y 
t o ask Dr. Michael what would be t h e i n d i c a t o r s o f "good" p l a n n i n g p r o 
cesses — t h e dimensions on w h i c h p l a n n i n g must be a n a l y z e d . He helped 
us d e v e l o p measures based on t h e dimensions and hypotheses i n h i s work 
and I n t h e f i e l d as a whole. 

What i s e f f e c t i v e l o n g - r a n g e s o c i a l p l a n n i n g ? To Michael i t i s a 
process synonymous w i t h " f u t u r e - r e s p o n s i v e s o c i a l l e a r n i n g . " I n t h i s p r o 
cess c a r e f u l l y s c r u t i n i z e d assumptions a r e used t o d e v e l o p images about 
t h e n a t u r e o f a s o c i a l system ( o r o r g a n i z a t i o n ) and i t s e n v i r o n m e n t , t h e 
k n o w - a b i l i t y o f t h e f u t u r e and i t s c o n n e c t i o n t o t h e p r e s e n t , and about t h e 
e f f e c t s and e f f e c t i v e n e s s o f a c t i v i t i e s p u r p o r t i n g t o c h a r t a p a t h t o t h e 
f u t u r e : 

( l ) The e n v i r o n m e n t : 

-The r e l e v a n t e n v i r o n m e n t f o r t h e o r g a n i z a t i o n * i s u n c e r t a i n 
and " t u r b u l e n t " — i t c o n s t a n t l y changes i t s e l f and makes 
demands on t h e o r g a n i z a t i o n t h a t a r e beyond t h a t o r g a n i 
z a t i o n ' s a b i l i t y t o c o n t r o l . 

- N e v e r t h e l e s s , t h e o r g a n i z a t i o n must make a u s e f u l response, 
o r p r o v i d e s e r v i c e s t o t h e environment b o t h now and i n t h e 
f u t u r e . 

*We w i l l use t h e t e r m " o r g a n i z a t i o n " i n p l a c e o f " s o c i e t y " o r "system," 
though t h e p o i n t s a p p l y a t a l l l e v e l s . 
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The f u t u r e and g e t t i n g t h e r e : 

-The f u t u r e i s not s i m p l y a p r o j e c t i o n o f t h e p r e s e n t , 
s i n c e unknown (and p o s s i b l y p r e s e n t l y n o n e x i s t a n t ) f o r c e s 
w i l l a f f e c t i t . Thus, "game p l a n s " t o reach t h e f u t u r e 
must be f l e x i b l e and s e l f - c o r r e c t i n g i f t h e " r u l e s o f 
t h e game" change. 

-P r e s e n t a c t i v i t i e s have u n a v o i d a b l e (good or bad) e f f e c t s 
on t h e s t a t e o f t h e f u t u r e . E f f e c t s a r e not so much f i r s t , 
second o r n t h o r d e r -- t h e y can be c l a s s e d b e t t e r by whether 
o r not t h e o r g a n i z a t i o n can a n t i c i p a t e them. Because o f 
th e p o i n t above, o f t e n i t c a n n o t . 

- P l a n n i n g must, t h e r e f o r e , be open t o a l l i m a g i n a b l y -
r e l e v a n t p o i n t s o f v i e w , and must c o n t i n u e t o be so as 
t i m e passes. For t h e o r g a n i z a t i o n t h i s means p a r t i c i p a 
t i o n i s mandatory f r o m a l l l e v e l s w i t h i n and fr o m i t s 
envi r o n m e n t as w e l l . 

Act i v i t i e s i n p i a n n i ng: 

-Michael (1971) sums up t h e r e q u i r e m e n t s as f o l l o w s : 

The c r i t e r i a o f f e r e d by M e l v i n Webber p r e s e n t an 
e x c e l l e n t c o n c e p t u a l i z a t i o n o f t h e lo n g - r a n g e p l a n 
n i n g t e c h n o l o g y . They have been used i n o u r s t u d y 
as t h e r e f e r e n c e a g a i n s t w h i c h t o assess t h e n a t u r e 
and e x t e n t o f o r g a n i z a t i o n a l r e s i s t a n c e t o l o n g -
range p l a n n i n g : 

1- a n a l y s i s l e a d i n g t o g o a l s s e t t i n g i n c o n j u n c 
t i o n wi t h 

2- f o r e c a s t s o f f u t u r e s e t t i n g ( d i f f e r e n t i a t i n g 
exogenous and endogenous f a c t o r s ) f o r w h i c h 
t h e w o r k i n g o u t o f t h e p l a n over t i m e i s 
r e l e v a n t and d e s i r a b l e ; 

3 _ e v a l u a t i o n o f a l t e r n a t i v e p l a n s ; 
A - t r a c I n g o u t t h e consequences f o r p l a n o f 

p e r t i n e n t c i r c u m s t a n c e s ; 
5- l a y i n g o u t sequenced c h a i n s o f a c t i o n s t h a t 

d e f i n e t h e p l a n , and 
6- e v a l u a t i o n o f how t h e p l a n i s w o r k i n g o u t 

on t h e b a s i s o f e n v i r o n m e n t a l feedback 
t h a t p e r m i t s r e c y c l i n g o f t h e above s t e p s . 

Of c e n t r a l Importance f o r t h e s o c i a l - p s y c h o l o g i c a l 
Issues i n v o l v e d a r e t h r e e f a c t o r s : 

1. t h e r e q u i r e m e n t t h a t p r e s e n t a c t i o n s be 
d e e p l y i n f l u e n c e d by e s t i m a t e s o f r e l e v a n t 
f u t u r e s o c i e t a l c o n t e x t s ; 
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2. t h e r e q u i r e m e n t t h a t , a t a l l s t a g e s o f 
moving f r o m p r e s e n t a c t i o n s i n t o t h e 
f u t u r e , t h e e n v i r o n m e n t be scanned and 
the f e edback f r o m i t be c o n t r o l l i n g i n t h e 
u n f o l d i n g o f t h e f u t u r e - o r i e n t e d movement 
o f t h e p l a n ; 

3. t h e r e q u i r e m e n t t h a t g o a l s and t h e i m p l e 
m e n t a t i o n o f programs t o r e a l i z e them are 
i n t e r t w i n e d c o n c e p t u a l l y and o p e r a t i o n a l l y . 
Goals a r e process g u i d e s r a t h e r than r i g i d 
end p o i n t s . 

I n o t h e r words, t h e c y b e r n e t i c concept o f t h e r e l a t i o n 
o f t h e o r g a n i z a t i o n t o i t s e n vironment must be r e f l e c t e d 
i n t h e o p e r a t i o n s o f t h e o r g a n i z a t i o n t h a t d e r i v e f r o m 
i t s l o n g - r a n g e p l a n n i n g a c t i v i t y . 

A l l we can measure w i t h i n t h e c o n s t r a i n t s o f t h e p r e s e n t s t u d y a r e 
r e s e a r c h e r s ' e v a l u a t i o n s o f items a s s e s s i n g whether processes f i t t i n g 
t h i s framework a r e now used by t h e o r g a n i z a t i o n . F u r t h e r , we can assess 
t h e i n d i v i d u a l ' s s a t i s f a c t i o n s w i t h (a) F o r e s t S e r v i c e and s t a t i o n p l a n n i n g 
as a whole, and (b) own p a r t i c i p a t i o n i n t h e p l a n n i n g p r o c e s s . 

SATISFACTION WITH PLANNING 

The b i g g e s t s t o r y here i s a v e r y s i m p l e one: w i t h s a t i s f a c t i o n how 
much p a r t i c i p a t i o n t h e i n d i v i d u a l has i n p l a n n i n g , and w i t h s t a t i o n and 
F o r e s t S e r v i c e p l a n n i n g as a w h o l e , drop d r a m a t i c a l l y as we move f r o m ADs 
t o PLs t o S c i e n t i s t s . S c i e n t i s t s , f o r example, show up as h a v i n g some
where between "a l i t t l e " and "some" s a t i s f a c t i o n w i t h t h e s e two a r e a s , 
w h i l e ADs show " g r e a t " s a t i s f a c t i o n . (See F i g u r e 4-1.) 

Wh i l e t h e s e r e s u l t s a r e v e r y p r e d i c t a b l e , g i v e n t h e way p l a n s a r e 
made i n any o r g a n i z a t i o n , we would hope t h a t improvements can be made — 
p a r t i c u l a r l y i n r e s e a r c h e r s ' access t o p l a n n i n g . What we ask fr o m a r e 
s e a r c h e r i n terms o f c r e a t i v i t y and s o l u t i o n - b u i l d i n g would seem t o r e 
q u i r e t h a t he have access t o o r a t t h e v e r y l e a s t good knowledge about 
where t h e o r g a n i z a t i o n i s g o i n g . 

These r e s u l t s f o r m a b a s i s f o r what w i l l f o l l o w below: s a t i s f a c t i o n 
w i l l be found t o r e l a t e t o how p l a n n i n g i s done, and t o c o n d i t i o n s w i t h i n 
t h e o r g a n i z a t i o n and a c t i v i t i e s o f s u p e r v i s o r s . These c o r r e l a t i o n s w i l l 
s u ggest some t h i n g s which c o u l d be done t o improve s a t i s f a c t i o n w i t h p l a n 
n i n g f o r r e s e a r c h e r s . F o l l o w i n g M i c h a e l , p a r t i c i p a t i o n seems t o be t h e 
key d i m e n s i o n t o work on. 



FIGURE 4-1 

PLANNING INDICES INDEX SCORES FOR THREE JOB GROUPS ( ! = S c i e n t i s t , 
2-PL & PM, 3=AD) 
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EVALUATION OF PLANNING PROCESSES 

The p l a n n i n g process items t a k e n f r o m Michael are l i s t e d i n T a b l e 4 - 1 , 
t o g e t h e r w i t h t h e means f o r S c i e n t i s t s , PLs and ADs. We asked f o r r a t i n g s 
o f t he e x t e n t t o which t h e s t a t i o n emphasizes each f a c t o r d u r i n g p l a n n i n g . 
We have o r d e r e d t h e items by t h e i r o v e r a l l means f o r t h e S c i e n t i s t s and PLs 
w i t h i n two headings: (a) p l a n n i n g p r o c e s s e s , and (b) p a r t i c i p a t i o n . * 

The p l u s and minus n o t a t i o n s r e f e r t o how each o f t h e s e items a r e seen 
from t h e s t a n d p o i n t o f t h e l o n g - r a n g e p l a n n i n g t h e o r y . The most d e f i n i t e 
minuses a r e t h o s e i n p a r t i c i p a t i o n : depending on WO plans and u s i n g s p e c i a l 
p l a n n i n g u n i t s d e t r a c t f r o m p o s s i b l e p a r t i c i p a t i o n . P r o j e c t i n g t h e f u t u r e 
( i t e m d_) sounds v a l u a b l e , but r e a l l y means a s i n g l e - s h o r t s t y l e o f p l a n n i n g 
t h a t cannot be " e r r o r - e m b r a c i n g " and s e l f - c o r r e c t i n g . 

There a r e s t r o n g d i f f e r e n c e s here across l e v e l s w i t h i n t h e o r g a n i z a t i o n , 
a l l o f w h i c h i n d i c a t e t h a t ADs are most p o s i t i v e about the processes and 
p a r t i c i p a t i o n items S c i e n t i s t s a r e always l e a s t p o i s t i v e . On one hand, t h i s 
i s t o be expected due t o t h e r e s p o n s i b i l i t i e s o f l e a d e r s h i p i n t h e o r g a n i z a 
t i o n . On t h e o t h e r hand, though t h e r e a r e some c a u t i o n s t o l e a d e r s h i p 
coming o u t o f i t e m a_ i n p a r t i c u l a r : ADs t h i n k t h e r e i s much more p a r t i c i p a t i o n 
a t a l l s c i e n t i f i c l e v e l s t h a n t h e r e s e a r c h e r s do. There i s a l s o a c l e a r 
d i f f e r e n c e between S c i e n t i s t s , who see g r e a t e r dependence on p l a n s made 
i n W ashington, and t h e PLs and ADs who a r e lower on t h i s i t e m . So, even 
though p l a n n i n g i s a p r i v i l e g e r e l a t e d t o r a n k , t h e r e seem t o be mis
matches i n p e r c e p t i o n s as w e l l . What t h i s may p o i n t t o i s a need f o r 
g r e a t e r i n f o r m a t i o n about p l a n n i n g t o f l o w b o t h up and down t h e h i e r a r c h y . 

Another f a c t p o i n t i n g t o l a c k o f i n f o r m a t i o n i s t h e l a r g e number o f 
S c i e n t i s t s (and PLs t o o , f o r t h a t m a t t e r ) who had t o answer " I d o n ' t 
know" t o many o f t h e s e i t e m s . For example, k0% o f t h e S c i e n t i s t s (and 
25% o f PLs) c o u l d not r a t e how w e l l i n t e r p e r s o n a l c o n f l i c t s a r e handled 
i n p l a n n i n g ; f r o m 25% t o 23% o f S c i e n t i s t s (and f r o m ] } % t o 20% o f PLs) 
c o u l d not r a t e how w e l l t h e o r g a n i z a t i o n l e a r n s f r o m p a s t m i s t a k e s , uses 
s p e c i a l p l a n n i n g u n i t s , uses h i g h - r i s k / h i g h - p a y o f f p l a n s , or even depends 
on p l a n s made i n Washington. 

L e t ' s t u r n t o t h e way t h e p l a n n i n g Items c o r r e l a t e w i t h s a t i s f a c t i o n 
(a) own p a r t i c i p a t i o n In p l a n n i n g , and (b) s t a t i o n / F o r e s t S e r v i c e p l a n n i n g 
as a whole (on t h e r i g h t s i d e o f Table 4 - 1 ) . Since we a r e concerned p r i 
m a r i l y w i t h r e s e a r c h e r s h e r e , ADs have been o m i t t e d . For a l l b u t one o f 

^ F a c t o r a n a l y s i s shows a s t r o n g f i r s t f a c t o r on w h i c h a l l but two o f t h e s e 
items have t h e i r h i g h e s t l o a d i n g . The items which load h i g h e s t on t h e 
f i r s t f a c t o r a r e " e x a m i n i n g a s s u m p t i o n s , " " l e a r n i n g f r o m m i s t a k e s , " and 
" i n t e g r a t i o n w i t h F o r e s t S e r v i c e p l a n s . " The items "depending on WO p l a n s , " 
and " c h a n g i n g p l a n s i n mid c o u r s e " f o r m a second f a c t o r . We have chosen not 
t o o r g a n i z e our p r e s e n t a t i o n o f t h e items a c c o r d i n g t o t h e s e r e s u l t s . 



-43-

TABLE 4-1 

Means f o r P l a n n i n g Processes, and C o r r e l a t i o n s 
w i t h P l a n n i n g S a t i s f a c t i o n s 

CORRELATIONS 
Mean E x t e n t S t a t i o n 
Emphas iz e s Each 
P l a n n i n g F a c t o r 

S a t i s f a c t i o n w 
Own 

P a r t i c i p a t i o n 

1 1 V / l l wT 

i t h : 
S t a t ion/FS 
Plann i ng 

SCI . PLs ADs SCI . PLs SCI . PLs 
PLANNING PROCESSES 
+ h. I n t e g r a t i n g r e s e a r c h plans 

w i t h broader FS p l a n s 3 . 1 5 3 . 21 3.55 .31 •29 . 37 .53 

+ k. Changing plans i n mid-course 
t o meet new c o n d i t i o n s 3 . 0 5 3 . 0 9 3 . 10 .10 -- . 12 --

- d. P r o j e c t i n g t h e f u t u r e based 
on p r e s e n t needs 3.07 2 . 9 5 3 -30 .25 -- . 34 • 39 

+ e. Speci f y i ng l o n g - r a n g e 
goa 1 s 3.00 2 . 9 7 3 . 45 .27 .21 . 4 0 .49 

+ f . Examining t he b a s i c assump
t i o n s on which p l a n s a r e 
based 2.90 2 .89 3 . 24 .31 .26 .44 • 49 

+ m. Using adequate t i m e frames 
i n p l a n n i n g 2 . 7 6 2 . 81 3 .11 .27 .27 .40 . 4 8 -

+ j - L e a r n i n g from m i s t a k e s 
made i n past p l a n s 2 . 7 2 2 . 8 4 3 . 28 .35 .32 .44 .41 

+ g. H a n d l i n g i n t e r p e r s o n a l o r 
c o n c e p t u a l c o n f l i c t s which 
a r i s e d u r i n g p l a n n i n g 2 . 43 2 . 53 2 . 88 .35 .28 .44 .42 

+ 1 . Us ing p l a n s i n v o l v i n g h i g h 
r i s k s , b ut g r e a t p a y o f f 
p o t e n t i a 1 2 . 15 2 . 3 0 2.70 .22 .28 .31 . 39 

PARTICIPATION 

i . Depending on pl a n s made i n 
Washington o f f i c e 3 -36 3.00 3.00 - . 1 6 -- -- --

+ a. P a r t i c i p a t i o n o f a l l s c i 
e n t i f i c s t a f f l e v e l s i n 
p l a n n ing 2.58 2 . 93 3 . 47 • 53 •43 . 3 7 .43 

+ c. User group p a r t i c i p a t i o n 
i n p l a n n i n g 2 . 5 8 2 . 6 9 3.00 .26 .22 . 2 0 .34 

- b. Use o f s p e c i a l p l a n n i n g 
un 1 t s 2 . 51 2 . 3 6 2 . 73 — .22 . 1 9 . 2 9 
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t h e p l a n n i n g items w h i c h t h e o r y says s h o u l d be p r e s e n t I n good l o n g - r a n g e 
p l a n n i n g , we see p o s i t i v e c o r r e l a t i o n s f o r b o t h s a t i s f a c t i o n . measures, 
f o r b o t h S c i e n t i s t s and PLs. The e x c e p t i o n i s "changing p l a n s i n mid-
c o u r s e , " a process which i s r a t e d (compared w i t h o t h e r p r o c e s s e s ) as o c c u r 
r i n g r a t h e r f r e q u e n t l y a c c o r d i n g t o t h e mean s c o r e s . T h i s q u e s t i o n may 
be i n t e r p r e t e d as v a c i l a t i o n , r a t h e r t h a n as f l e x i b i l i t y . * So, w i t h t h i s 
one e x c e p t i o n , t h i n g s t h e o r y says a r e "good" r e l a t e p o s i t i v e l y t o s a t i s 
f a c t i o n s w i t h p l a n n i n g . 

There is less agreement on the " n e g a t i v e " f a c t o r s . The r e s e a r c h e r s 
who a r e more s a t i s f i e d w i t h p l a n n i n g as a whole a r e more l i k e l y t o r a t e 
" p r o j e c t i n g t h e f u t u r e " and " u s i n g s p e c i a l p l a n n i n g u n i t s " h i g h e r as w e l l . 
T h i s may p o i n t t o l a c k o f knowledge about problems these two courses o f 
a c t i o n can c r e a t e . 

On t h e o t h e r hand, "depending on WO p l a n s " r e l a t e s n e g a t i v e l y t o S c i 
e n t i s t s ' s a t i s f a c t i o n w i t h t h e i r own p a r t i c i p a t i o n , and " p a r t i c i p a t i o n o f 
a l l l e v e l s " draws h i g h c o r r e l a t i o n s w i t h s a t i s f a c t i o n s f o r b o t h groups. 
Researchers a l s o seem t o be c a l l i n g f o r b e t t e r use o f most o f t h e p l a n n i n g 
p r o c e s s e s — p e r h a p s a g e n e r a l c a l l f o r more a t t e n t i o n t o p l a n n i n g as a whole. 

In sum, o n l y t h e ADs gave s t r o n g p o s i t i v e means t o any items a t a l l ; 
t h o s e r e s e a r c h e r s who knew enough t o answer r a t e d t h e f a c t o r s l o w e i — a n d 
i n p a r t i c u l a r t h o s e items d e a l i n g w i t h p a r t i c i p a t i o n . F u r t h e r , i n most 
cases t h e items t h e o r y says a r e i m p o r t a n t r e l a t e p o s i t i v e l y t o r e s e a r c h e r ' s 
s a t i s f a c t i o n s . 

I t seems t h e n , t h a t g r e a t e r a c t i v i t y i n most p l a n n i n g processes would 
be a p p l a u d e d , and i n p a r t i c u l a r , t h o s e a l l o w i n g g r e a t e r p a r t i c i p a t i o n f o r 
r e s e a r c h e r s . 

We have seen, a l s o , t h a t t h e f l o w o f i n f o r m a t i o n about p l a n n i n g , t h e 
n e c e s s a r y s t e p f o r any o f t h e above changes, may be l e s s t h a n o p t i m a l 
(remember t h e amount o f m i s s i n g d a t a f o r S c i e n t i s t s ) . The scope o f t h i s 
p roblem i s i l l u s t r a t e d f u r t h e r when we c o r r e l a t e s a t i s f a c t i o n w i t h own 
p a r t i c i p a t i o n In p l a n n i n g w i t h Items r e f l e c t i n g communication i n t h e s t a 
t i o n , and a c t i v i t i e s o f s u p e r v i s o r s (see T a b l e 4 - 2 ) . Those who g e t more 
i n f o r m a t i o n , o r who r a t e t h e i r s u p e r v i s o r s more p o s i t i v e l y on a l l dimensions 
( p a r t i c u l a r l y those o f f a c i l i t a t i n g and s u p p o r t i n g ) a r e more p o s i t i v e about 
t h e i r p a r t i c i p a t i o n In p l a n n i n g . 

V e r b a l comments on t h e q u e s t i o n n a i r e a m p l i f y the concerns about p l a n 
n i n g p r o c e s s e s , i n f o r m a t i o n , and p a r t i c i p a t i o n , though most a r e r e a l i s t i c 
a bout t h e c o n s t r a i n t s when they appear t o know about them. Below we have 
put t o g e t h e r a composite o f these s t a t e m e n t ! ( f r o m s e v e r a l r e s p o n d e n t s ) 
w h i c h t y p i f y t h e t r a i n o f t h o u g h t . 

F l e x i b i l i t y must be a watchword i n these c h a n g i n g t i m e s . 

* P a r t i c u l a r l y s i n c e i t forms a f a c t o r w i t h "depending on p l a n s made i n 
W a s h i n g t o n , " a " n e g a t i v e " p r o c e s s . 
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TABLE 4 -2 

C o r r e l a t i o n s o f P l a n n i n g S a t i s f a c t i o n s w i t h S e l e c t e d 
Organ I z a t i o n a l and Supervi sor Measures 

S a t i s f a c t i o n w i t h Own 
P a r t i c i p a t i o n i n P l a n n i n g 

C o r r e l a t e s : 
SCIENTISTS 
(N=647 " 687) 

PLs 
(N=200 - 247) 

S a t i s f a c t i o n w i t h Amount o f I n f o r m a t i o n 
about what i s g o i n g on i n s t a t i o n .42 .48 

L o c a t i o n makes c o n t a c t w i t h r e s t o f 
s t a t i o n easy .10 .23 

Informed about changes i n v o l v i n g u n i t .40 .45 

SUPERVISOR: t a s k o r i e n t a t i o n .24 .25 

Job f a c i 1 i t a t l o n .34 .27 

Support .37 .36 

I n t e r a c t i o n f a c i l i t a t i o n .38 .44 

Ski l i s .28 .26 

S a t i s f a c t i o n w i t h s u p e r v i s o r .41 • 32 

a l l _rs : p < . 01 

The s t a t i o n t o my knowledge has no s t a t e d o b j e c t i v e s 
or g o a l s . 

F o r e s t S e r v i c e p l a n n i n g has been g o o d — i m p l e m e n t a t i o n 
has been poor ... o u t s i d e c o n s t r a i n t s c o n t r o l p l a n n i n g 
r e s u 1 t s . 

...based on t h e a b i l i t y o f ADs t o g a r n e r s u p p o r t where 
the d o l l a r i s . . . 

...becoming more and more p o l i t i c a l ... o f c o u r s e , 
s h o r t a g e o f f i n a n c i n g has l e d us down t h i s p o l i t i c a l 
p a t h . , . 
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E v e r y t h i n g i s number one p r i o r i t y , w h i c h doesn't work. 

Tends t o be low i n c r e a t i v i t y - r i s k s t o t h e o r g a n i z a t i o n 
t o o o f t e n r e c e i v e emphasis. 

...we a r e kept so busy keeping up w i t h c r i s e s t h a t t h e r e 
j u s t i s n ' t t i m e t o do what's r e a l l y needed... 

More f o r e s i g h t I n a n t i c i p a t i n g p u b l i c i n t e r e s t . FS i s 
o f t e n i n a d e f e n s i v e p o s i t i o n . 

...poor 1y i n f o r m e d about user needs... 

...a b e t t e r i n f o r m a t i o n " e x t e n s i o n " s e r v i c e c o u l d 
p r o v i d e feedback f o r p l a n n i n g . . . 

New P l a n n i n g and A p p l i c a t i o n AD s h o u l d h e l p . 

The AD f o r c o n t i n u i n g r e s e a r c h and AD f o r Plans and 
A p p l i c a t i o n s h o u l d be c o o r d i n a t i n g . . . 1 i t t 1 e e v i d e n c e [ y e t ] . 

We a r e i n t h e process o f changing our p l a n n i n g p r o c e 
d u r e s . . . t h e RD&A*program concept...To my knowledge no 
RD&A programs have y e t been c h a r t e r e d . 

I p r e f e r a work s i t u a t i o n where t h e r e i s a c t i v e p a r t i c i p a 
t i o n i n t h e p l a n n i n g p r o c e s s . At the v e r y l e a s t I p r e f e r 
knowing what t h e p l a n n i n g p r o c e s s i s and i t s r e s u l t s . Let 
t h e r e be 1 i g h t . 

I would l i k e t o know more about what i s g o i n g on i n t h e 
way o f r e s e a r c h p l a n n i n g . 

[ r e f e r r i n g t o s t a t i o n p l a n n i n g ] not v e r y many S c i e n t i s t s 
have o v e r v i e w t o respond... 

More team p l a n n i n g t a k i n g i n t o account a l l t h e d i s c i p l i n e s . 

No c o o r d i n a t i o n between p l a n s o f v a r i o u s r e s e a r c h groups. 

Could be done by h o l d i n g meetings about p r o j e c t o r d i v i s i o n 
problems. 

My s u p e r v i s o r and I d i s c u s s , on a s h o r t range b a s i s , what 
we wi1 1 do. 

P a r t i c i p a t o r y management and p l a n n i n g r e q u i r e s a h i g h 
l e v e l o f t r a i n i n g t o 1mplement...not v e r y e v i d e n t a t t h e 
WO l e v e l . . . 

. . . j u s t an academic e x e r c i s e because d e c i s i o n s a r e a p p a r e n t 
l y made i n WO... 

•Research, Development and A p p l i c a t i o n . 
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I n r e c e n t times t h e r e has been a b i g e f f o r t i n t h i s s t a 
t i o n t o make people t h i n k t h e y p a r t i c i p a t e i n p l a n n i n g . 
T h i s i s a l l eyewash. 

R e s u l t s o f a b r a i n s t o r m i n g s e s s i o n were i g n o r e d . 

U s u a l l y when S c i e n t i s t s a r e asked f o r i n p u t , i t appears t o 
be a method o f p l a c a t i n g them w i t h o u t s i n c e r e c o n s i d e r a t i o n 
o f t h e i r i d e a s . 

We were t o l d we had complete freedom...What i t t u r n e d o ut 
was t h a t we had no freedom...A c o m p l e t e l y m e a n i n g l e s s , 
f r u s t r a t i n g e x e r c i s e f o r a l l o f us. 

. . . S c i e n t i s t s must see t a n g i b l e r e s u l t s o f t h e i r i n p u t . . . 

P l a n n i n g i s i n the process o f change. N e a r l y a l l o f the 
"good 1 1 a s p e c t s i m p l i e d i n t h e q u e s t i o n n a i r e a r e i n t h e 
process o f i m p l e m e n t a t i o n . 

The l a s t comment s t r i k e s a h o p e f u l c h o r d , b ut t h e g e n e r a l f e e l i n g we 
g o t i n our work i n s t a t i o n s was a w a i t - a n d - s e e a t t i t u d e , and i n some 
p l a c e s n o t much w i l l i n g n e s s t o expend i n d i v i d u a l e f f o r t u n t i l I n d i v i d u a l s -
a r e s u r e t h a t past i n s t a n c e s o f i g n o r i n g t h e i r i n p u t s a r e n o t t o be r e 
peated . 

F i n a l l y , we need t o n o t e t h a t s a t i s f a c t i o n w i t h F o r e s t S e r v i c e p l a n 
n i n g as a whole w i l l p rove t o be ( i n a l a t e r c h a p t e r ) a s t r o n g p r e d i c t o r 
o f s a t i s f a c t i o n w i t h t h e s t a t i o n . We keep s e e i n g t h e i n t e r r e l a t i o n o f 
p a r t i c i p a t I o n , i n f o r m a t i o n f1ow, and s a t I s f a c t i o n . 

A good wrap-up f o r t h i s c h a p t e r comes f r o m comparing what t h e d a t a , 
comments, and our o b s e r v a t i o n s say w i t h t h e Michael p e r s p e c t i v e on what 
l o n g - r a n g e p l a n n i n g s h o u l d be l i k e . The f i r s t g e n e ral comment i s t h a t 
M ichael sees o n l y r a r e I n s t a n c e s i n wh i c h t h e f u t u r e - r e s p o n s i v e , e r r o r -
c o r r e c t i n g , p a r t i c i p a t i v e approach has been a p p l i e d i n t h e s o c i e t y as a 
whole. We see many i n s t a n c e s i n which c o n s t r a i n t s f r o m o u t s i d e t h e o r 
g a n i z a t i o n f o r c e r e - p l a n n i n g and r e - d i r e c t i o n — o f t e n j u s t about t he 
t i m e t h e " o l d " p l a n t r i c k l e d down t o t h e r e s e a r c h e r ' s l e v e l . Knowing 
t h a t r e s e a r c h takes t i m e and t h a t r e - d i r e c t i o n s o f p u b l i c concern w i l l 
c o n t i n u e , we a r e tempted t o argue f o r " c o n t i n g e n c y r e s e a r c h p l a n n i n g " — 
c o v e r i n g a l l t h e bases about which r e s e a r c h might be needed i n t h e f u t u r e . 
T h i s can waste v a l u a b l e r e s o u r c e s , however. The a l t e r n a t i v e o f t r y i n g t o 
do good p r o j e c t i o n o f t h e f u t u r e , even w i t h good c l i e n t and r e s e a r c h e r i n 
p u t , s u f f e r s f r o m problems o f low f l e x i b i l i t y o f t h e game r u l e s change — 
as h i s t o r y shows t h e y p r o b a b l y w i l l . So, we see In o p e r a t i o n t h e f o r c e s 
w h i c h make s t u d e n t s o f p l a n n i n g l i k e M i c h a e l l e s s than o p t i m i s t i c . 

Perhaps t h e b e s t we can do would be t o c u t loose some t h i n k e r s t o 
t a k e t h e long- r a n g e v i e w , making sur e r e s e a r c h e r s , a d m i n i s t r a t o r s , and 
c l i e n t s know o f the work and can make I n p u t s t o i t . I n t h e meantime, r e 
s e a r c h e r s s h o u l d be made aware o f c o n s t r a i n t s , and then be a l l o w e d t o exer 
e l s e a l 1 o f t h e degrees o f f r e e d o m - t o . p a r t i c i p a t e i n p l a n n i n g which t h e 
c o n s t r a i n t s p e r m i t . 



- 4 8 -



- 4 9 -

CHAPTER 5 

SUPERVISION 

READER'S GUIDE: 
The t o p i c o f s u p e r v i s i o n has always g e n e r a t e d heat i n our d a t a 

feedback and o t h e r meetings. I t seems t o be a c o r e item i n l o o k i n g 
a t i n d i v i d u a l s a t i s f a c t i o n s , and as such t h i s s e c t i o n deserves some 
emphasis on t h e r e a d e r ' s p a r t . The s e c t i o n o f t h i s c h a p t e r on I n 
t e g r a t i n g i n d i c a t o r s o f s u p e r v i s i o n taken from d i f f e r i n g t h e o r e t i c a l 
p e r s p e c t i v e s i s o p t i o n a l , b ut c o u l d be u s e f u l f o r re a d e r s l a c k i n g 
any background i n management. 

CHAPTER SUMMARY: 
The two main concerns here a re ( l ) how d i f f e r e n t s t y l e s o f su

p e r v i s i o n r e l a t e t o how s a t i s f i e d s u b o r d i n a t e s a r e w i t h t h e super
v i s o r , and (2) a t t h e p r o j e c t l e v e l , how S c i e n t i s t s ' r a t i n g s o f 
t h e i r PL's s u p e r v i s i o n r e l a t e t o c h a r a c t e r i s t i c s and o p i n i o n s o f 
t h e PL h i m s e l f . 

Most F o r e s t S e r v i c e r e s e a r c h e r s a re v e r y f a v o r a b l e about t h e i r 
s u p e r v i s o r s , though t h e r e i s l e s s p o s i t i v e e v a l u a t i o n o f ADs by PLs 
th a n between D i r e c t o r s and ADs, o r PLs and S c i e n t i s t s . The t r e n d 
t o move ADs away, b o t h t e c h n i c a l l y and p h y s i c a l l y , f r o m t h e i r p r o 
j e c t s may have produced these r a t i n g s . Over 80 p e r c e n t o f r e s e a r c h 
e r s r a t e t h e i r s u p e r v i s o r as h i g h l y concerned w i t h both p r o d u c t i o n 
o f work and p e r s o n a l s u p p o r t — a mix t h e o r y t e l l s us i s d e s i r e d . 
S t i l l , PLs say t h e i r s u p e r v i s o r i s o n l y moderate i n showing concern 
f o r work and h e l p i n g f a c i l i t a t e i t by making s u g g e s t i o n s . 

At t h e p r o j e c t l e v e l , PL's who are more concerned w i t h 
c a r e e r g r o w t h and p r o f e s s i o n a l development o r " s e l f - a c t u a l i z a 
t i o n " a r e seen by t h e i r S c i e n t i s t s as more s a t i s f a c t o r y super
v i s o r s , and as l e a d e r s who a r e more t a s k - o r i e n t e d , p e r s o n a l l y 
s u p p o r t i v e , and f a c i l i t a t i v e i n o f f e r i n g s u g g e s t i o n s and being 
i n t e r e s t e d i n t h e S c i e n t i s t s ' work. PLs who say t h e i r AD i s 
more t a s k - o r i e n t e d a re i n t u r n r a t e d by S c i e n t i s t s as more 
t a s k - o r i e n t e d , b ut a l s o as more f a c i l i t a t i v e o f work and o f 
i n t e r a c t i o n s i n t h e team. PLs who have g r e a t e r t e c h n i c a l and 
ma n a g e r i a l t r a i n i n g o p p o r t u n i t i e s a r e r a t e d by S c i e n t i s t s as 
b e i n g more s u p p o r t i v e and f a c i l i t a t i v e i n t h e j o b , and Scie n 
t i s t s a r e more s a t i s f i e d w i t h t h e s e PLs. 
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These r e s u l t s a r e b o l s t e r e d by t h e concerns we have heard and 
and worked w i t h d u r i n g feedback t o s t a t i o n s about two main a r e a s : 
(1) how t o improve t h e AD-to-PL l i n k i n t h e s u p e r v i s o r y c h a i n , and 
whether t h e r e c e n t r e o r g a n i z a t i o n has cured problems o f d i f f i c u l t 
c o mmunication; and (2) how t o i n s u r e t h a t s u p e r v i s o r s a t t h e PL 
l e v e l (and perhaps a t t h e S c i e n t i s t l e v e l , t o o ) get t h e k i n d o f 
man a g e r i a l t r a i n i n g t h e y seem t o need i n o r d e r t o become l e a d e r s 
who a r e h i g h i n a l 1 o f t h e dimensions o f l e a d e r s h i p . In t h e f i r s t 
a r e a , i t i s our g e n e r a l I m p r e s s i o n t h a t r e o r g a n i z a t i o n has cured 
o n l y some o f t h e AD-PL communications problems by moving some p r o 
gram ADs i n t o t h e f i e l d . On t h e o t h e r hand, t h e d e c i s i o n t o make 
ADs a d m i n i s t r a t i v e and not c o n t e n t e x p e r t s over t he p r o j e c t s t h e y 
s u p e r v i s e leaves t h e PL w i t h o u t a h i g h e r - u p e x p e r t i n h i s f i e l d . 
The problem o f l e a d e r s h i p t r a i n i n g seems t o remain a s e r i o u s one. 

INTRODUCTION TO THE SUPERVISION PROBLEM 

B l u n t l y s t a t e d , t h e r e i s a g r e a t range i n r a t i n g s o f s u p e r v i s o r s i n 
F o r e s t S e r v i c e : many t h i n k t h a t t h e i r s u p e r v i s o r t a l k s w i t h t h e a n g e l s , 
o t h e r s a r e sure he t a l k s o n l y t o h i m s e l f . O v e r a l l , t h o u g h , most r e s e a r c h e r s 
seem t o r a t e t h e i r s u p e r v i s o r v e r y f a v o r a b l y . In our work, we have t r i e d 
t o c o n c e n t r a t e on h e l p i n g reduce f a c t o r s which make t h e s u p e r v i s o r y t a s k 
more d i f f i c u l t , we have heard about problems o f p h y s i c a l or i n t e l l e c t u a l 
d i s t a n c e , c r e d i t - h o g g i n g , l a c k o f managerial s k i l l s , e t c . On t h e o t h e r 
hand, we have t h e i n s t a n c e s o f s u p e r v i s o r s who g a i n t h e unabashed admira
t i o n o f t h e i r s u b o r d i n a t e s . I t i s our i m p r e s s i o n t h a t more o f t h e for m e r 
c r i t i c i s m was d i r e c t e d a t ADs by PLs, and most o f the a d o r a t i o n o c c u r s f r o m 
S c i e n t i s t s t o t h e PL. The gr o w i n g t r e n d t o remove ADs fr o m a p o s i t i o n o f 
t e c h n i c a l competence and make them "pure a d m i n i s t r a t o r s " m i g h t have some
t h i n g t o do w i t h t h i s . 

B e f o r e we t u r n t o t h e t a s k o f t r y i n g t o i n t e g r a t e t h e many p o s s i b l e 
a n a l y t i c a l p e r s p e c t i v e s on s u p e r v i s i o n , we f e e l i t would be good t o l e t 
t h e r e s e a r c h e r s t a l k about s u p e r v i s o r s i n t h e i r own words. 

Comments about h i g h l y - r a t e d 
Superv i s o r s 

" E x c e l l e n t and c o n g e n i a l t o work w i t h . 
However, 1 f e e l he i s n o t as c r i t i c a l 
o f my work as he s h o u l d be." 

"...young and e n e r g e t i c and o b v i o u s l y 
wants t o go f a r . He l i s t e n s b ut some 
ti m e s t h a t 'I'm i n a h u r r y ' message 
c u t s o f f adequate d i s c u s s i o n o f t o p i c s . " 

"...has been a s s i g n e d a heavy burden 
o f p l a n n i n g and c o o r d i n a t i n g . . . " 

Comments about p o o r l y - r a t e d 
Superv i s o r s 

"Not a s u p e r v i s o r ! He w i l l never 
fathom t h e d i f f e r e n c e between a 
r e s e a r c h o r g a n i z a t i o n and a m i l i 
t a r y h i e r a r c h y . " 

"He l a c k s i n t e g r i t y , t e c h n i c a l cap
a b i l i t y and l e a d e r s h i p a b i l i t y . . . 
He has s h a l l o w s h o r t - t e r m g o a l s . " 

"AD...is a n i t p i c k e r , o b s t r u c t i o n i s t , 
and g e n e r a l l y a problem r a t h e r t h a n 
an e x p e d i t e r and s u p p o r t e r . " 
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"The q u a l i t i e s o f my s u p e r v i s o r a r e 
t h e o n l y reason I have remained i n 
F.S. Research." 

"A b r i g h t s p o t In an o t h e r w i s e b l e a k 
p i c t u r e . " 

"Ten f e e t t a l 1 ( a t l e a s t ) . " 

"A good man, but overworked and some
t i m e s d i s c o u r a g e d by l a c k o f upper 
e c h e l o n d i r e c t i o n . " 

"My s u p e r v i s o r a l l o w s c o m p l e t e f r e e 
dom f o r p r o j e c t l e a d e r s . . . " 

A v e r y i m p o r t a n t d e s c r i p t i o n o f s u p e r v i s i o n i s p r o v i d e d by t h e summary 
d a t a i n F i g u r e 5 - 1 . We see t h a t . ADs a r e v e r y s a t i s f i e d w i t h t h e s u p e r v i s i o n 
p r o v i d e d by D i r e c t o r s , r a t e D i r e c t o r s v e r y p o s i t i v e l y on a l l o f t h e dimen-J 
s i o n s o f s u p e r v i s o r y s t y l e . S c i e n t i s t s and PLs a r e always s i g n i f i c a n t l y 
lower on b o t h s a t i s f a c t i o n and t h e , s t y l e measures. These s t y l e measures are 
d e s c r i b e d i n d e t a i l below, but one i s i m p o r t a n t enough t o mention h e r e , 
t h a t o f t h e e x t e n t t o w h i c h t h e s u p e r v i s o r i s i n t e r e s t e d i n t h e work o f 
t h e s u b o r d i n a t e , and f a c i l i t a t e s g e t t i n g t h e work done by making s u g g e s t i o n s . 
PLs r a t e t h e i r s u p e r v i s o r s ( t h e ADs) lower on t h i s d imension than do Scien
t i s t s — PLs a r e almost a t t h e n e u t r a l o r i n t e r m e d i a t e p o i n t on t h e s c a l e ' 
i n d a t a where r a t i n g s t h i s low a r e v e r y r a r e . The gaps between t h e r e s e a r c h 
e r s and f u l l - t i m e a d m i n i s t r a t o r s on a l l t h e d i m e n s i o n s , and t h e gap between 
PLs and ADs on j o b f a c i 1 i t a t i o n / i n t e r e s t I n p a r t i c u l a r , p o i n t t o a d e f i n i t e 
p r oblem i n s u p e r v i s i o n ADs p r o v i d e t o t h e f i e l d . 

So, n o t s u r p r i s i n g l y , t h e r e seem t o be b o t h v e r y good and v e r y poor 
s u p e r v i s o r s i n F.S. r e s e a r c h . The q u e s t i o n s a r e , t h e n , what d e f i n e s a 
good o r poor s u p e r v i s o r , and how does s u p e r v i s i o n r e l a t e t o s a t i s f a c t i o n s 
w i t h t h e o r g a n i z a t i o n ? 

PERSPECTIVES ON LEADERSHIP AND SUPERVISION. 

There has been a g r e a t deal o f r e s e a r c h on l e a d e r s h i p I n g e n e r a l , and 
s u p e r v i s o r y p r a c t i c e s i n p a r t i c u l a r i n r e c e n t y e a r s . W h i l e we w i l l not un
d e r t a k e a r e v i e w o f t h i s l i t e r a t u r e h e r e , we do need t o i d e n t i f y t h e g e n e r a l 
themes o r approaches, and t o o u t l i n e t h e measures o f s u p e r v i s i o n we used i n 
t h e s t u d y . 

F i r s t , we need t o n o t e t h a t t h e concept o f , and r e s e a r c h a v a i l a b l e on, 
" l e a d e r s h i p " i s much b r o a d e r than f o r " s u p e r v i s i o n . " I n g e n e r a l , s u p e r v i 
s i o n I m p l i e s t h e impact o f f o r m a l o r g a n i z a t i o n a l c o n t r o l on i n d i v i d u a l 
p e r f o r m a n c e and rewards. L e a d e r s h i p , on t h e o t h e r hand, i m p l i e s t h e a b i l i t y 

" . . . d i c t a t o r i a l i n h i s approach..." 

"...he t r i e s t o t a k e c r e d i t f o r 
o t h e r s ' work o r t h e i r i d e a s . . . " 

"...a pompous, o v e r b e a r i n g ass, who 
p l a c e s most o f h i s emphasis on f o r m 
and l i t t l e on s u b s t a n c e . . . h i s exager-
a t e d sense o f s e l f importance and 
l o v e o f p o s t u r i n g and i n t e r n a l p o l i 
t i c a l i n t r i g u e have c o m p l e t e l y r u i n e d 
any c o o p e r a t i o n between t h e . . . p r o 
j e c t and [ t h e r e g i o n ] . " 



SUPERVISION INDICES 
FIGURE 5-1 

INDEX SCORES FOR THREE JOB GROUPS ( l = S c i e n t i s t , 
2=PL & PM, 3=AD) 

"A" END OF ITEMS IN EACH INDEX Mean Index Scores 

1 A A p p l i es 5 2 Tends t o A 2.5 3 I n t e r m e d i a t e 3•5 4 Tends t o B h,S 5 B Applies ANOVA 

WORK AND GOAL' EMPHASIS | 
My s u p e r v i s o r i s concerned 
w i t h g e t t i n g work done, and 
about m a i n t a i n i n g s t a n d a r d s 
o f performance ^ | 

I L_ 

X 

AND JOB FACILITATION 
INTEREST 1 

My s u p e r v i s o r shows i n t e r e s t 
i n my work and o f f e r s sug
g e s t i o n s on j o b problems ' 

i 
INTERPERSONAL SUPPORT \ 
My superv i sor i s concerned 
t h a t I grow p r o f e s s i o n a l l y 
and about keep i ng h i s sub-
o r d i n a t e s happy; he's | 

X 
Z I 

f r i e n d l y and approachable 

INTERACTION AND OPENNESS 
My s u p e r v i s o r encourages us 
t o exchange o p i n i o n s and uses 
genera 1 s u p e r v i s i o n ; I can 
i n f l u e n c e h i s d e c i s i o n s 4 
which i n v o l v e me ^ 

X 

2.1 

SUPERVISOR SKILLS I 
My s u p e r v i s o r keeps us t o i 
d a t e on bot h h i s s c i e n t i f i c 
s k i l l s and on r u l e s and i 
r e g u l a t i o n s I 

SATISFACTION WITH 
i MY SUPERVISOR 

( I t e m o) I'm v e r y s a t i s f i e d 
w i t ' ny "super v i s o r ' 

i l 
XI 



- 5 3 -

o f an I n d i v i d u a l t o m o t i v a t e , r a l l y , o r o t h e r w i s e change o r c o n t r o l t h e 
b e h a v i o r o r o p i n i o n s o f o t h e r s . The press o f much o f t h e o r g a n i z a t i o n a l 
l e a d e r s h i p l i t e r a t u r e I s t h a t o f f i n d i n g ways t o make t h e f o r m a t or super
v i s i o n dimensions o f o r g a n i z a t i o n s o v e r l a p more c o m p l e t e l y w i t h t h e ( o f t e n 
i n f o r m a l ) p a t t e r n s o f l e a d e r s h i p , making much use o f the concept o f " l e a d e r 
s h i p s t y l e " (see Golembiewski, 1 9 6 5 , p. 1 1 3 ) . 

There seem t o be no u n i v e r s a l p r i n c i p l e s o f l e a d e r s h i p s t y l e w h i c h 
always r e l a t e t o g r e a t e r performance and s a t i s f a c t i o n — t h e t w i n c r i t e r i a 
i n most o r g a n i z a t i o n a l r e s e a r c h . Modern " e n l i g h t e n e d " l e a d e r s h i p t h e o r y 
p o i n t s t o t h e g e n e r a l s u p e r i o r i t y o f l e a d e r s who a r e p a r t i c i p a t i v e , balanced 
(between t a s k and i n t e r p e r s o n a l e m p h a s i s ) , e t c . A scan o f t h e l i t e r a t u r e on 
s t y l e or " t y p e s " o f l e a d e r s would produce a long l i s t o f u s u a l l y p a i r e d - o p p o s i t e 
c h a r a c t e r i s t i c s o f l e a d e r s w h i c h have been examined (see, f o r example, Bass, 
I960, p. 86 c f . ) . C l e a r l y , we cannot a f f o r d t o d u p l i c a t e such work h e r e . 
Perhaps t h e r e a r e some dimensions which a r e (a) r e a s o n a b l y w e l l s u p p o r t e d i n 
many s i t u a t i o n s , and/or (b) o f p a r t i c u l a r i m p o r t i n p a s t s t u d i e s o f r e s e a r c h 
o r g a n i z a t i o n s . 

For example, Baumgartel ( 1 9 5 7 ) s t u d i e d t h e e f f e c t s o f l a i s s e z - f a i r e , 
p a r t i c i p a t o r y , and d i r e c t i v e l e a d e r s h i p s t y l e s on s a t i s f a c t i o n s w i t h j o b 
and l e a d e r s h i p a t t h e r e s e a r c h l a b o r a t o r y l e v e l . P a r t i c i p a t o r y l e a d e r s h i p 
was r e l a t e d w i t h h i g h e r r a t i n g s on dimensions o f a t t i t u d e s toward l a b d i r e c 
t o r , s a t i s f a c t i o n w i t h l e a d e r s h i p , and i m p o r t a n c e o f and e x t e n t j o b p r o 
v i d e d f o r a " r e s e a r c h o r i e n t a t i o n . " D i r e c t i v e l e a d e r s h i p showed t h e lowest 
r a t i n g s . P e l z and Andrews' (1966) major work on s c i e n t i s t s i n o r g a n i z a t i o n s 
approached s u p e r v i s i o n s t y l e i n such areas as the e f f e c t o f a v a i l a b i l i t y of 
s u p e r v i s o r t o r e s e a r c h g r o u p s , and h i s importance as an i d e a - g e n e r a t o r for. 
younger r e s e a r c h groups and as a n e u t r a l sounding board f o r o l d e r groups 
(p. 254). Another area was t h e e f f e c t o f l e a d e r s h i p on m a i n t a i n i n g e f f e c 
t i v e r e s e a r c h e nvironments -- w i t h t h e r i g h t l e v e l s o f freedom, r e s p o n s i b i 
l i t y , e t c . In o t h e r words, t h e y used l e a d e r s h i p measures i n t h e i r a n a l y s e s , 
b u t d i d not o r g a n i z e t h e i r work t o l o o k a t t h e e f f e c t s o f l e a d e r s h i p i n 
d e t a i 1 . 

The work o f Mann i s a l s o i m p o r t a n t h ere. His concept o f the " s k i l l 
m i x " o f s u p e r v i s o r s (Mann, 1 9 6 7 ) s t r e s s e s t e c h n i c a l , a d m i n i s t r a t i v e , and 
human r e l a t i o n s s k i l l s needed by s u p e r v i s o r s . Mann's work on government 
r e s e a r c h i n s t a l l a t i o n s (1968) showed t h a t more e f f e c t i v e s e c t i o n s had su
p e r v i s o r s who were more w i l l i n g t o t o l e r a t e r i s k s and changes, were more 
i n t e r p e r s o n a l l y u n d e r s t a n d i n g , and were s i m i l a r t o t h e i r s u b o r d i n a t e s i'n 
e d u c a t i o n and age, though more p r o f e s s i o n a l l y o r i e n t e d . 

Two o t h e r t r a d i t i o n s i n l e a d e r s h i p o r s u p e r v i s o r y r e s e a r c h seem v a l u a b l e 
h e re. F i r s t , i s t h e work o f Blake and Mouton (1964) on t h e " managerial g r i d . " 
T h i s c o n c e p t , f a m i l i a r t o most g r a d u a t e s o f management t r a i n i n g s e m i n a r s , 
c o n t r a s t s s u p e r v i s o r s i n terms o f (a) t h e i r concern f o r p r o d u c t i o n ( t a s k ac
c omplishment) and (b) concerns f o r p e ople ( i n t e r p e r s o n a l o r i e n t a t i o n ) , c l a i m 
i n g t h a t h i g h concern on b o t h dimensions i s most e f f e c t i v e . 
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The second a d d i t i o n a l p e r s p e c t i v e i s t h a t o f Bowers and Seashore ( e . g . , 
. 1 9 6 6 ) , w h i c h i n t e g r a t e s s e v e r a l d i f f e r e n t p e r s p e c t i v e s t o d e r i v e t h e f o l l o w 
ing f o u r f a c t o r s o f l e a d e r s h i p : 

- - j o b f a c i 1 I t a t i o n 
- - s u p p o r t 
- - i n t e r a c t i o n f a c i l i t a t i o n 
- - g o a l emphasis 

i 
The " s u p p o r t " and "g o a l emphasis" dimensions a r e c l o s e t o B l a k e and Mouton's 
people and p r o d u c t i o n c o n c e r n s , r e s p e c t i v e l y . 

POTENTIAL IMPACT OF SUPERVISORY DIFFERENCES 

One p r i m a r y concern o f l e a d e r s h i p / s u p e r v i s i o n r e s e a r c h has been t h a t o f 
th e e f f e c t o f s t y l e o r a c t i v i t y d i f f e r e n c e s on p r o d u c t i o n and s a t i s f a c t i o n 
o f s u b o r d i n a t e s , o r a t t h e work group l e v e l . We share t h e s e concerns here: 
what ts t h e u l t i m a t e impact o f d i f f e r e n t r a t i n g s o f s u p e r v i s o r s on t h e j o b 
and o r g a n i z a t i o n s a t i s f a c t i o n o f t h e r e s e a r c h e r , and on h i s u l t i m a t e con
t r i b u t i o n t o s c i e n c e and a p p l i c a t i o n s ? * We a l s o need t o de m o n s t r a t e t h e more 
b a s i c e f f e c t s o f s t y l e d i f f e r e n c e s on s a t i s f a c t i o n w i t h t h e s u p e r v i s o r him
s e l f . A nother i m p o r t a n t d i m e n s i o n i s t o i d e n t i f y c h a r a c t e r i s t i c s and o p i n i o n s 
o f s u p e r v i s o r s which r e l a t e t o t h e s u p e r v i s o r y s t y l e s t h e y use, and t o how 
s a t i s f i e d t h e i r s u b o r d i n a t e s a r e w i t h t h i s s u p e r v i s i o n . 

INDICES OF SUPERVISORY STYLE " RELATING THE THEORISTS 

The q u e s t i o n n a i r e was c o n s t r u c t e d so t h a t t h e s e c t i o n on s u p e r v i s i o n 
c o n t a i n e d r a t i n g s drawn f r o m t h e approaches o f Blake and Mouton, Bowers and 
Seashore, and Mann. The f i r s t t a s k was t h a t o f examining how t h e s e d i f f e r e n t 
approaches f i t t o g e t h e r . P r e v i o u s r e s e a r c h by B u t t e r f i e l d ( 1 9 6 8 ) has a t t e m p t e d 
t o r e l a t e v a r i o u s l e a d e r s h i p t h e o r i e s . Four o f t h e f i v e c l u s t e r s o b t a i n e d 
p a r a l l e l t h o s e o f Bowers and Seashore, and t h e f i f t h r e f l e c t e d a " s y s t e m i c 
p e r s p e c t i v e " o f t h e manager, as p o s i t e d by Katz and Kahn ( 1 9 6 6 ) . The Blake 
and Mouton p e r s p e c t i v e was c a p t u r e d by items a s s e s s i n g t h e s u p e r v i s o r ' s 
o r i e n t a t i o n t o g e t t i n g t h e work done ( t a s k ) and concerns f o r k e e p i n g p e ople 
s a t i s f i e d and happy. The Bowers and Seashore approach was measured by items 
a s s e s s i n g each o f t h e f o u r f a c t o r s l i s t e d above. Mann's p e r s p e c t i v e on t h e 
s u p e r v i s o r y s k i l l mix was measured by items c o v e r i n g s c i e n t i f i c - t e c h n i c a l and 
a d m i n i s t r a t i v e s k i l l s ; we d i d n o t add a s e p a r a t e i t e m f r o m Mann on human r e 
l a t i o n s s k i l l s , s i n c e t h i s area seemed w e l l covered i n Items f r o m t h e o t h e r 
two approaches. 

S e v e r a l d i f f e r e n t a n a l y t i c a l approaches were t r i e d i n the t a s k o f 
a t t e m p t i n g t o examine how t h e t h r e e approaches f i t t o g e t h e r . The f i r s t was 
t h a t o f s i m p l y c o r r e l a t i n g t h e items which r e p r e s e n t each approach. The 
c o r r e l a t i o n s a r e i n T a b l e 5 - 1 . We have a l s o added t h o s e o t h e r s u p e r v i s i o n 
items which we added t o t h e q u e s t i o n n a i r e i n an a t t e m p t t o f i l l gaps i n t h e 
t h r e e approaches, o r f i t t h e F o r e s t S e r v i c e s i t u a t i o n more c l o s e l y . 

* D i s c u s s i o n o f how s u p e r v i s i o n r e l a t e s t o p r o d u c t i v i t y w i l l be d e f e r r e d u n t i l 
t h e c h a p t e r w h i c h d e a l s w i t h c o n t r i b u t i o n . 
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TABLE 5-1 

C o r r e l a t i o n s Among S u p e r v i s i o n Items 

Blake £ Mouton 
. A. My s u p e r v i s o r i s very concerned 

w i t h g e t t i n g work done 
B. My s u p e r v i s o r i s very concerned 

w i t h keeping h i s subordinates 
s a t i s f i e d and happy 

Mann 
C. My s u p e r v i s o r keeps up-to-date 

on t he s c i e n t i f i c and t e c h n i c a l 
s k i l l s he needs i n h i s d i s c i p l i n e 

N. My s u p e r v i s o r i s always up-to-date 
on p o l i c i e s , r u l e s , and r e g u l a t i o n s 
o f the FS and of the s t a t i o n 

Bowers 5 Seashore 
f r e q u e n t l y o f f e r s 
sc1v i ng j o b - r e 1 ated 

My s u p e r v i s o r 
new ideas f o r 
problems 
My s u p e r v i s o r i s very f r i e n d l y 
and easy t o approach 
My s u p e r v i s o r encourages people 
who work f o r him t o exchange 
o p i n i o n s and ideas among themselves 
My s u p e r v i s o r i s h i g h l y concerned 
w i t h m a i n t a i n i n g h i g h standards 
o f performance 

the act i v i t i es and 
superv i sor t o a 
matter s t h a t are 

Other I terns 
D. My s u p e r v i s o r does a good j o b 

r e l a t i n g t o o u t s i d e groups, 
a g e n c i e s , and " c l i e n t s " 

F. My s u p e r v i s o r i s very concerned 
t h a t I grow and "get ahead" pro
f e s s i ona11y 

H. I can inf1uence 
d e c i s i o n s o f my 
g r e a t e x t e n t on 
of concern t o me 

J. I am ke p t w e l l informed 
s u p e r v i s o r ' s assessment 
performance 

L. My s u p e r v i s o r uses very general 
s u p e r v i s i o n ; e.g., I am d e f i n i t e 
l y on my own t o c a r r y out the 
basic t a s k s of my j o b 

M. My s u p e r v i s o r shows i n t e r e s t i n 
my work and p e r i o d i c a l l y discusses 
i t w i t h me 

of 
of 

my 
my 

4 2 

C o r r e l a t i o n s f o r S c i e n t i s t s and 
N's range f r o m 1,056 t o 1,167* 

PLs 

.51 

.41 

.50 

.26 

• 37 

.eh 

.41 

.20 

• 38 

.11 

.48 

B 

-5? 

.36 .37 

54 .63 

67 

.60 

.38 

.46 

51 |.60 

.49 

• 72 

.54 

.60 

• 32 

.62 

• h3 

.48 

.32 

.43 

.16 

-52 

• 33 

.28 

.33 

.42 

.40 

.35 

.17 

• 34 

.13 

.43 

.48 

Sh 

.54 

• 38 .50 

.53 

.59 

.36 

.46 

.06 

35 .63 

.46 

• 59 

.54 

• 52 

• 35 

.52 

• 31 

• 56 

.55 

.56 

.32 

.61 
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F i r s t , we n o t i c e t h a t t h e l e v e l o f c o r r e l a t i o n among most o f the 
items i s m o d e r a t e l y s t r o n g and p o s i t i v e . W i t h i n t h i s , however, t h e r e a r e 
some i n t e r e s t i n g r e l a t i o n s h i ps: 

(a) There i s , i n g e n e r a l , b e t t e r c o r r e l a t i o n a c r o s s t h e 
t h r e e a r e a s , t h a n w i t h i n them. The t h e o r i e s have t r i e d 
t o i s o l a t e f a c t o r s which a r e d i f f e r e n t , on one hand, 
and t h e t h r e e p e r s p e c t i v e s have elements i n common, so 
t h i s s h o u l d be e x p e c t e d . 

(b) The Mann s k i l l - m i x items seem t o t a p a somewhat d i f f e r e n t 
d imension f r o m t h e areas c o n t a i n e d i n Blake and Mouton and 
Bowers and Seashore. The s c i e n t i f i c and t e c h n i c a l s k i l l s 
seem t o r e l a t e e q u a l l y w e l l w i t h an o r i e n t a t i o n toward g e t 
t i n g work done and t h a t o f f a c i l i t a t i n g work. A d m i n i s t r a 
t i v e s k i l l s do not show a p r e f e r e n c e f o r f i t t i n g w i t h some 
p e r s p e c t i v e s f r o m t h e o.ther t h e o r i s t s and not o t h e r s . 

( c ) The Bowers and Seashore p e r s p e c t i v e s o f s u p p o r t and i n t e r 
a c t i o n f a c i l i t a t i o n appear t o be more d e t a i l e d e l a b o r a t i o n s 
o f t h e Blake and Mouton p e r s o n a l o r i e n t a t i o n , w h i l e goal 
emphasis f i t s w i t h t h e Blake and Mouton work o r i e n t a t i o n . 
Job f a c i l i t a t i o n seems t o span b o t h t h e Blake and Mouton 
are a s . 

(d) S everal o f our added items r e l a t e v e r y s t r o n g l y w i t h t h e 
items f r o m the t h e o r i e s . In p a r t i c u l a r , t h e s u p e r v i s o r ' s 
concern t h a t h i s s u b o r d i n a t e s g e t ahead f i t s v e r y w e l l w i t h 
t h e B l a k e and Mouton p e r s o n a l o r i e n t a t i o n , but i t doesn't 
f i t I n t o any one o f t h e Bowers and Seashore c a t e g o r i e s 
b e t t e r t h a n w i t h t h e o t h e r s . Among t h e added i t e m s , t h e r e 
seems t o be a c l u s t e r o f t h r e e : concern t h a t s u b o r d i n a t e 
g e t s ahead, t h e s u p e r v i s o r k e e p i n g t h e s u b o r d i n a t e i n 
formed o f h i s assessments o f p r o g r e s s , and showing i n 
t e r e s t i n s u b o r d i n a t e ' s work. 

The n e x t s t a g e i n our work was t o t u r n these Items i n t o a s m a l l e r s e t 
o f i n d i c e s . For t h i s we t u r n e d t o f a c t o r and c l u s t e r a n a l y s e s . The Mann 
items were e l i m i n a t e d f i r s t , however, s i n c e s k i l l s seem t o be p r e - c o n d i t i o n s 
f o r s u p e r v i s o r y a c t i o n s , but a r e not n e c e s s a r i l y r e f l e c t e d i n what t h e super
v i s o r a c t u a l l y does. The Mann items were then pooled t o produce t h e gen
e r a l " s k i l l " i n d ex. Blake and Mouton's and Bowers and Seashore's items 
were th e n put t o g e t h e r w i t h s e v e r a l f r o m the s e t o f added i t e m s , and f a c t o r 
a n a l y z e d f i r s t . The most m e a n i n g f u l approach seemed t o be t o a l l o w t h e 
program t o produce r o t a t e d f a c t o r s which c o u l d be i n t e r - c o r r e l a t e d (an 
o b l i q u e s o l u t i o n ) , s i n c e we cannot make t h e c l a i m t h a t d i m e n s i o n s o f super
v i s o r y s t y l e s h o u l d be u n r e l a t e d t o each o t h e r . The r e s u l t s o f t h e a n a l y s i s 
a r e summarized i n T a b l e 5"2. 
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TABLE 5-2 

O b l i q u e Rota t e d F a c t o r L o a d i n g s * 

F a c t o r 1 F a c t o r 2 " Factor 3 F a c t o r 4 

K. My s u p e r v i s o r i s h i g h l y concerned 
w i t h m a i n t a i n i n g h i g h s t a n d a r d s 
o f performance . 7 5 

A. My s u p e r v i s o r i s v e r y concerned 
w i t h g e t t i n g work done . 6 2 

E. My s u p e r v i s o r f r e q u e n t l y o f f e r s 
new ideas f o r s o l v i n g j o b - r e l a t e d 
prob 1 ems . 7 8 

M. My s u p e r v I sor shows 1 n t e r e s t i n 
my work and p e r i o d i c a l l y d i s c u s s e s 
I t w i t h me • 7 2 

F. My s u p e r v i s o r i s v e r y concerned 
t h a t I grow and " g e t ahead" p r o 
f e s s i o n a 1 l y . 7 4 

*• 

B. My s u p e r v i s o r i s v e r y concerned 
w i t h keeping h i s s u b o r d i n a t e s 
s a t i s f i e d and happy . 6 8 

G, My s u p e r v i s o r i s v e r y f r i e n d l y 
and easy t o approach . 5 7 

J. 1 am k e p t w e l l i n f o r m e d o f my 
s u p e r v i s o r ' s assessment o f my 
performance ' .37 

1 . My s u p e r v i s o r encourages people 
who work f o r him t o exchange 
o p i n i o n s and ideas among them
s e l v e s . 6 9 

H. 1 can i n f l u e n c e t h e a c t i v i t i e s 
and d e c i s i o n s o f my s u p e r v i s o r 
t o a g r e a t e x t e n t on m a t t e r s 
t h a t a r e o f concern t o me. . 6 3 

Goal and Job I n - I n t e r p e r - F a c i l i t a 
Label Given Work Em- t e r e s t sonal Sup- t i o n and 
t o F a c t o r : p h a s i s and F a d - p o r t and Openness 

1 i t a t i o n Growth I n t e r a c -
t i o n 

* 0 n l y t h e h i g h e s t l o a d i n g s f o r each v a r i a b l e are l i s t e d . 
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The f i r s t f a c t o r w i l l be c a l l e d "work and goal emphasis"; i t draws 
t o g e t h e r t h e B l a k e and Mouton work o r i e n t a t i o n w i t h Bowers and Seashore's 
goal emphasis. The second f a c t o r puts t h e added i t e m o f i n t e r e s t i n t h e 
s u b o r d i n a t e ' s work t o g e t h e r w i t h t h e Bowers and Seashore's i t e m r e p r e s e n 
t i n g j o b f a c i l i t a t i o n , p r o d u c i n g a f a c t o r we w i l l c a l l " j o b f a c i l i t a t i o n 
and i n t e r e s t . " The t h i r d f a c t o r combines t h e Blake and Mouton p e r s o n a l 
o r i e n t a t i o n w i t h Bowers and Seashore's s u p p o r t d i m e n s i o n , p l u s t h e added 
items o f c o n c e r n f o r s u b o r d i n a t e advancement and keeping s u b o r d i n a t e s i n 
formed o f t h e s u p e r v i s o r ' s assessment o f p r o g r e s s . T h i s we w i l l c a l l 
" i n t e r p e r s o n a l s u p p o r t and g r o w t h . " F i n a l l y , t h e f o u r t h f a c t o r , w h i c h we 
c a l l " i n t e r a c t i o n f a c i l i t a t i o n and openness," adds t h e n o t i o n o f openness 
o f t h e s u p e r v i s o r t o s u b o r d i n a t e s ' a t t e m p t s t o i n f l u e n c e him t o Bowers 
and Seashore's d i m e n s i o n o f i n t e r a c t i o n f a c i l i t a t i o n . These, th e n a r e 
t h e dimensions shown i n F i g u r e 5 _ 1 , and w h i c h we w i l l use below. 

These f a c t o r s have a c e r t a i n i n t u i t i v e a p p e a l , but we c o u l d c o n s t r u c t 
s e v e r a l o t h e r g r o u p i n g s of Items w h i c h would g i v e t h e same f e e l i n g . The 
o n l y way we can e v a l u a t e t h e u t i l i t y o f these i n d i c e s i s i n terms o f how 
t h e y r e l a t e (and h o p e f u l l y r e l a t e d i f f e r e n t l y ) t o o t h e r measures as we 
a t t e m p t t o i d e n t i f y how s u p e r v i s o r y s t y l e s r e l a t e t o s a t i s f a c t i o n , communi
c a t i o n , and c o n t r i b u t i o n . 

SUPERVISORY STYLE RELATED TO SATISFACTION WITH SUPERVISOR 

The q u e s t i o n here I s s i m p l y , "how do t h e d i f f e r e n t s u p e r v i s i o n s t y l e 
r a t i n g s r e l a t e t o how s a t i s f i e d r e s e a r c h e r s a r e w i t h t h e i r s u p e r v i s o r ? " 
We i n c l u d e d i n t h e a n a l y s i s o n l y t h o s e S c i e n t i s t s who i n d i c a t e d t h e y were 
t h i n k i n g o f a PL as t h e i r s u p e r v i s o r , and those PLs who r a t e d ADs; t h u s , 
when t h e a n a l y s i s i s done f o r t h e s e two groups s e p a r a t e l y , we get t h o s e 
s t y l e f a c t o r s w h i c h p r e d i c t s a t i s f a c t i o n w i t h PLs as s u p e r v i s o r s ( o f S c i e n 
t i s t s ) , and w i t h ADs as s u p e r v i s o r s ( o f PLs). M u l t i p l e r e g r e s s i o n s were 
done f o r each o f t h e g r o u p s , s t a n d a r d i z i n g t h e d a t a so t h a t t h e c o - e f f i c i e n t s 
produced ( b e t a w e i g h t s ) can be i n t e r p r e t e d as p a t h c o - e f f i c i e n t s (see T a b l e 
5 ~ 3 ) ' The s u b o r d i n a t e s ' e x p e r i e n c e i n F o r e s t S e r v i c e r e s e a r c h was a l s o 
used as a p r e d i c t o r t o g i v e a p a r t i a l c o n t r o l over b i a s e s I n t r o d u c e d by 
e i t h e r s e l e c t i v e r e t e n t i o n ( e . g . , p eople who d i d n ' t l i k e t h e i r s u p e r v i s o r 
and l e f t ) and o t h e r e x p e r i e n c e f a c t o r s . T h i s measure had not p r e d i c t i v e 
power o v e r s a t i s f a c t i o n w i t h t h e s u p e r v i s o r , however. 

For S c i e n t i s t s , i n t e r p e r s o n a l s u p p o r t t h e PL p r o v i d e s i s t h e s t r o n g e s t 
p r e d i c t o r o f s a t i s f a c t i o n w i t h t h e PL as a s u p e r v i s o r , f o l l o w e d by j o b 
f a c i l i t a t i o n and i n t e r e s t , and i n t e r a c t i o n and openness. Independent o f 
t h e o t h e r p r e d i c t o r s , t h e s u p e r v i s o r ' s work and goal emphasis i s j u s t b a r e l y 
a s i g n i f i c a n t p o s i t i v e f a c t o r i n t h e s a t i s f a c t i o n r a t i n g s . 

When PLs r a t e t h e i r AD s u p e r v i s o r s , t h e p i c t u r e i s s l i g h t l y d i f f e r e n t . 
I n t e r p e r s o n a l s u p p o r t i s s t i l l t h e s t r o n g e s t f a c t o r , f o l l o w e d by i n t e r a c t i o n 
and openness and s u p e r v i s o r assessments o f i n d i v i d u a l p e r f o r m a n c e , but j o b 
f a c i l i t a t i o n and i n t e r e s t doesn't r e l a t e t o s a t i s f a c t i o n . Work o r i e n t a t i o n 
d o e s n't f i t i n t o t h e p r e d i c t i o n o f s a t i s f a c t i o n f o r PLs, e i t h e r . 
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TABLE 5"3 

M u l t i p l e Regressions on S a t i s f a c t i o n W i t h S u p e r v i s o r 

Beta Weights 1: 
Sat i s f a c t l o n wi t h 

Superv i s o r * 
SCIENTISTS PLs 

Work and goal emphasis 

Job f a c i l i t a t i o n and i n t e r e s t 

I n t e r p e r s o n a l s u p p o r t 

I n t e r a c t i o n and openness 

S u p e r v i s o r y s k i l l s ( S c i e n t i s t s and 
A d m i n i s t r a t o r s ) 

S u p e r v i s o r good j o b r e l a t i n g w i t h 
o u t s i de 

S u p e r v i s o r keeps me i n f o r m e d o f h i s 
assessment o f my performance 

S u b o r d i n a t e s number o f ye a r s i n 
F o r e s t S e r v i c e r e s e a r c h 

R2 = .76 .75 

N = 570 174 

*Cases s e l e c t e d so t h a t S c i e n t i s t s i n c l u d e d were t h o s e who were r a t i n g a 
PL as t h e i r s u p e r v i s o r ; PLs I n c l u d e d were t h o s e who r a t e d ADs. 

PREDICTORS 

06 a 

20 d 

k\d 

19 d 

10 c 

32 d 

20' 

12' 

0 9 

161 
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In summary, s u p e r v i s o r s a t e i t h e r t h e PL or AD l e v e l who show more 
I n t e r p e r s o n a l c o n c e r n and s u p p o r t f o r s u b o r d i n a t e s ( i n areas such as t r y i n g 
-to keep them s a t i s f i e d , b e ing concerned w i t h t h e i r p r o f e s s i o n a l ^growth, 
and b e i n g f r i e n d l y and a p p r o a c h a b l e ) a r e l i k e l y t o be r a t e d as more s a t i s 
f a c t o r y s u p e r v i s o r s by t h e i r s u b o r d i n a t e s . The same i s t r u e f o r s u p e r v i s o r s 
who f a c i l i t a t e t h e i n t e r a c t i o n s (exchange o f o p i n i o n s ) o f s u b o r d i n a t e s , a r e 
themselves open t o i n f l u e n c e f r o m s u b o r d i n a t e s , and use v e r y g e n e r a l forms 
o f s u p e r v i s i o n . PL s u p e r v i s o r s ( b u t not ADs) g e t h i g h e r s a t i s f a c t i o n r a t i n g s 
i f t h e y a r e more a c t i v e i n o f f e r i n g ideas f o r s o l v i n g problems and i n showing 
i n t e r e s t i n t h e work o f S c i e n t i s t s . 

...he had no interest in any of my research 
and provided no quality guidance. 

Thus, persona 1 1 y - s u p p o r t i v e , open, and f a c 1 1 i t a t Ing superv i s o r s g e t 
b e t t e r r a t i n g s a t b o t h l e v e l s . T h i s f i t s e a s i l y i f we c o n s i d e r t h a t s a t i s 
f a c t i o n w i t h t h e s u p e r v i s o r i s s e n s i t i v e t o a t t i t u d e s more about t h e man 
and how he r e l a t e s w i t h o t h e r s , t h a n t o t h e man's o r i e n t a t i o n t o g e t t i n g 
o u t t h e work. 

The d i f f e r e n c e between S c i e n t i s t and PL r a t i n g s o f s u p e r v i s o r s as a 
f u n c t i o n o f j o b f a c i l i t a t i o n and i n t e r e s t a l s o needs some comment: What 
t h i s p r o b a b l y r e p r e s e n t s i s t h e i n a b i l i t y o f most ADs t o be c l o s e enough, 
e i t h e r p h y s i c a l l y o r t e c h n i c a l l y , t o be a b l e t o show i n t e r e s t and o f f e r 
s u g g e s t i o n s . We know from t h e s u p e r v i s i o n d a t a i n F i g u r e 5 _1 t h a t S c i e n t i s t s 
r a t e t h e i r s u p e r v i s o r s h i g h e r on f a c i l i t a t i o n and i n t e r e s t than do PLs, though 
t h e r e a r e no r e a l d i f f e r e n c e s between S c i e n t i s t s and PLs i n t h e amount o f s t i 
m u l a t i o n t o p e r f o r m w e l l t h a t t h e y g e t from t h e i r s u p e r v i s o r . Another r e a 
son might be t h a t PLs a r e more cap a b l e t e c h n i c a l l y , o r b e t t e r " s e l f - s t a r t e r s " 
t h a n Sc i ent i s t s . 

SUPERVISOR SATISFACTION IN MANAGERIAL GRID TERMS 

A q u i c k summary o f style»in a f o r m a t f a m i l i a r t o many r e a d e r s , i s p r o 
v i d e d by c o n s t r u c t i n g our e q u i v a l e n t o f t h e "managerial g r i d " f r o m Blake 
and Mouton. We a r e i n t e r e s t e d i n two t h i n g s : f i r s t , what p e r c e n t a g e o f t h e 
s u p e r v i s o r s f a l l i n t o t h e c o r n e r s o f t h e g r i d — t h a t i s , t h e c o m b i n a t i o n s 
o f low and h i g h concern f o r b o t h p e r s o n a l f a c t o r s and p r o d u c t i o n ? Second, 
what i s the s a t i s f a c t i o n r a t i n g s u p e r v i s o r s r e c e i v e f r o m s u b o r d i n a t e s , de
p e n d i n g on t h e p a r t o f t h e g r i d i n which the s u b o r d i n a t e s c l a s s i f y them? 

T a b l e 5"4 t e l l s t h e s t o r y , a g a i n s e p a r a t i n g t h e d a t a f r o m S c i e n t i s t s and 
PLs ( t h a t i s , t h e r a t i n g s a r e o f PLs and ADs, r e s p e c t i v e l y ) . F i r s t , we need 
t o n o t e t h a t we d i v i d e d t h e f i v e - p o i n t s c a l e s used i n r a t i n g t h e Items so 
t h a t t h e mid o r t h r e e - p o i n t was o m i t t e d . Then, we c l a s s i f i e d t h e s u p e r v i s o r 
as t o whether he was r a t e d as "A a p p l i e s o r tends t o a p p l y , " o r "B a p p l i e s 
o r tends t o a p p l y , " where A and B a r e t h e p o l a r o p p o s i t e s t a t e m e n t s r e 
f l e c t i n g h i g h (A) and low ( B ) c o n c e r n w i t h each i t e m . (See q u e s t i o n s V-2a 
and b i n Appendix A.) Thus, we d i v i d e d cases based on t h e l o g i c o f t h e 
s c a l e s , not on t h e a c t u a l d i s t r i b u t i o n o f responses produced. T h i s r e s u l t s 
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TABLE 5-4 

Mean S a t i s f a c t i o n * w i t h S u p e r v i s o r 
by Blake & Mouton M a n a g e r i a l G r i d R a t i n g s 

Concern f o r 
People 
( s a t 1 s f l e d 
6 happy) 

Lo 

SCIENTISTS 

4.14 1.49 
( 7 ) (334) 

2% 82% 

4. 12 3.94 
(16) (48) 

k% \2% 

Key: Mean* 
(no. o f cases) 
% o f T o t a l 

F 3;401 = 228 
p <.0001 

Lo Hi 

Concern f o r P r o d u c t i o n 
( g e t work done) 

PLs 

Concern f o r 

HI [1 c ase] 
1.57 
(122) 
8 5 % 

People 
( s a t i s f i e d 
& happy) Lo 

4.29 
( 7 ) 

5% 

3 . 7 8 
( 1 3 ) 
3% 

Lo Hi 

Concern f o r P r o d u c t i o n 
( g e t work done) 

F 3; 1 3 9 = 56.3 
p < . 0 0 0 1 

*Lower mean scores equal h i g h e r s a t i s f a c t i o n w i t h s u p e r v i s o r . 
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i n some almost-empty c e l l s i n t h e g r i d , s i n c e most s u p e r v i s o r s i n F o r e s t 
S e r v i c e r e s e a r c h t e n d t o be r a t e d as concerned w i t h b o t h p r o d u c t i o n and 
p e r s o n a l f a c t o r s . 

In t h e r a t i n g s o f PLs, 8 2 p e r c e n t o f t h e S c i e n t i s t s who made r a t i n g s 
s a i d t h e i r s u p e r v i s o r was m o d e r a t e l y o r q u i t e concerned w i t h b o t h p e r s o n a l 
and p r o d u c t i o n f a c t o r s . E i g h t y - f i v e p e r c e n t o f the r a t i n g s made by PLs 
i d e n t i f i e d t h e i r AD as concerned w i t h b o t h . In b o t h t h e S c i e n t i s t and PL 
r a t i n g s , t h e r e m a i n i n g small p e r c e n t a g e o f r a t i n g s i s s c a t t e r e d around t h e 
g r i d , w i t h some c o n c e n t r a t i o n among s u p e r v i s o r s r a t e d as h i g h In p r o d u c t i o n 
c o n c e r n but low i n concern f o r p eople ( 1 2 p e r c e n t o f t h e r a t i n g s by S c i e n 
t i s t s , and 9 p e r c e n t o f t h e PL r a t i n g s ) . 

In each o f t h e c e l l s i n t h e t a b l e s we have l i s t e d t h e mean s a t i s f a c t i o n 
r a t i n g s g i v e n s u p e r v i s o r s by t h e i r s u b o r d i n a t e s . The scores range between 
one and f i v e , w i t h one meaning h i g h e s t s a t i s f a c t i o n w i t h t h e s u p e r v i s o r . 
The t a b l e s show c l e a r l y t h a t s u p e r v i s o r s who a r e r a t e d as h a v i n g h i g h con
c e r n f o r b o t h p r o d u c t i o n and p e ople g e t more p o s i t i v e s a t i s f a c t i o n r a t i n g s 
as w e l l . The magnitudes o f these d i f f e r e n c e s a r e as g r e a t as any we have 
found i n any a n a l y s i s . 

So, not o n l y a r e t h e v a s t m a j o r i t y o f s u p e r v i s o r s i n F o r e s t S e r v i c e 
r e s e a r c h r a t e d as h i g h on b o t h concerns — t h e e q u i v a l e n t o f t h e " 9 - 9 " 
s t y l e o f s u p e r v i s i o n w h i c h Blake and Mouton h o l d out as t h e i d e a l — but 
t h e s u b o r d i n a t e s o f t h e s e s u p e r v i s o r s a r e more s a t i s f i e d w i t h them on t h e 
who 1e. 

SCIENTISTS' RATINGS OF THEIR PL RELATED TO HIS CHARACTERISTICS 

The q u e s t i o n f o r t h i s s e c t i o n i s a s i m p l e one, b u t one which r e q u i r e s 
wading t h r o u g h a g r e a t many c o r r e l a t i o n s . What we a r e l o o k i n g f o r a r e 
t h o s e c h a r a c t e r i s t i c s o r o p i n i o n s o f PLs w h i c h r e l a t e t o : (a) how s a t i s 
f i e d S c i e n t i s t s a r e w i t h t h e s u p e r v i s i o n t h e PL p r o v i d e s , and (b) t h e 
S c i e n t i s t s ' r a t i n g s o f t h e PL's s u p e r v i s o r y s t y l e . We have t o c o n c e n t r a t e 
on t h e r e s e a r c h p r o j e c t h e r e , s i n c e we must l i n k t o g e t h e r d a t a p r o v i d e d 
by s u b o r d i n a t e s and s u p e r v i s o r s , and t h e o n l y i d e n t i f i e r s we have t o do 
t h i s a r e common p r o j e c t numbers. To g e t p r o j e c t - 1 e v e l d a t a f o r S c i e n t i s t s , 
we averaged t h e responses o f a l l S c i e n t i s t s t o g e t Index v a l u e s f o r t h e 
p r o j e c t . There were 2 1 3 p r o j e c t s f o r w h i c h b o t h PL and a g g r e g a t e d S c i e n 
t i s t d a t a were a v a i l a b l e . 

We a r e c a s t i n g a b r o a d , e x p l o r a t o r y n e t i n t h i s a n a l y s i s , and t o 
s i m p l i f y p r e s e n t a t i o n o f t h e r e s u l t s we w i l l c r e a t e " p r o f i l e s " o f PLs 
i n T a b l e 5-5. We need t o n o t e t h a t none o f t h e c o r r e l a t i o n s between t h e 
d a t a f r o m PLs and t h e i r S c i e n t i s t s ' r a t i n g s were v e r y s t r o n g . There a r e 
s e v e r a l t h i n g s w o r t h n o t i n g i n these r e s u l t s . 

F i r s t , t h e f r e q u e n c y w i t h w h i c h t h e measures o f i m p o r t a n c e and oppor
t u n i t y f o r s c i e n t i f i c c a r e e r g r o w t h show up as c o r r e l a t e s o f t h e s a t i s f a c 
t i o n and s t y l e I n d i c e s . PLs who say g r o w t h chances a r e more i m p o r t a n t g e t 
r a t e d as more work o r i e n t e d , s u p p o r t i v e , and j o b - f a c i 1 I t a t i v e ; and t h e i r 
S c i e n t i s t s a r e more s a t i s f i e d w i t h t h e i r s u p e r v i s i o n , as w e l l . The PLs 
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TABLE 5-5 

Summary o f C o r r e l a t i o n s Between PL Data and 
S c i e n t i s t s ' R a t i n g s o f t h e PL's S u p e r v i s o r y S t y l e * 

(1) SATISFACTION 

P r o j e c t S c i e n t i s t s who a r e more s a t i s f i e d w i t h t h e s u p e r v i s i o n t h e i r 
PL p r o v i d e s work f o r PLs w h o — 

— say they have g r e a t e r chances f o r t e c h n i c a l and m a n a g e r i a l 
t r a i n i n g (.18) 

— s a y s c i e n t i f i c c a r e e r g r o w t h i s an i m p o r t a n t f a c t o r i n 
e v a l u a t i n g a j o b (.17) 

--say t h e y have more o p p o r t u n i t y f o r s c i e n t i f i c c a r e e r g r o w t h 
i n t h e i r j o b (.16) 

(2) SUPERVISORY STYLE OF THE PL 

WORK EMPHASIS: PLs who a r e r a t e d as h i g h e r i n work o r g o a l emphasis 
by t h e / r S c i e n t i s t s — 

--spend fewer hours i n u n i v e r s i t y c o u r s e t e a c h i n g (-.18) 
- - a r e more s a t i s f i e d w i t h t h e i r s t a t i o n and own j o b s (.14) 
— see more s u p p o r t f r o m t h e s t a t i o n f o r l i n k i n g w i t h c l i e n t s (.v'19) 
— s a y t h e y have g r e a t e r chances f o r t e c h n i c a l and m a n a g e r i a l 

t r a i n i n g (.14) 
- - g e t more s t i m u l u s t o p e r f o r m w e l l f r o m t h e i r own work, s t a n 

d a r d s , c u r i o s i t y (.18) 
--say s c i e n t i f i c c a r e e r g r o w t h i s more i m p o r t a n t (.16) 
--say t h e y have more o p p o r t u n i t y f o r c a r e e r g r o w t h (.23) 
— s a y j o b s t a b i l i t y and s a l a r y a r e more i m p o r t a n t (.16) 
--say they have more o p p o r t u n i t y f o r s a l a r y and j o b s t a b i l i t y (.14) 
— s a y they have more o p p o r t u n i t y f o r i n t e r a c t i o n w i t h competent 

co-workers and c h i e f s (.14) 
— r a t e t h e i r s u p e r v i s o r s a r e more w o r k - o r i e n t e d (.19) 

SUPPORT: PLs who a r e r a t e d by S c i e n t i s t s as g i v i n g more i n t e r p e r s o n a l 
s u p p o r t a r e t h o s e who--

— s a y t h e y have g r e a t e r chances f o r t e c h n i c a l and manage r i a l 
t r a i n i n g (.17) 

— g e t more s t i m u l u s t o p e r f o r m w e l l f r o m t h e i r c o l l e a g u e s (.14) 
--say s c i e n t i f i c c a r e e r g r o w t h i s more i m p o r t a n t (.16) 
--say they have more o p p o r t u n i t y t o i n t e r a c t w i t h competent co

w o r k e r s and c h i e f s (.14) 

JOB FACILITATION AND INTEREST: PLs who a r e r a t e d as h e l p i n g t o make 
work e a s i e r , and i n t e r e s t e d I n i t a r e t h o s e w h o — 

— s a y s c i e n t i f i c c a r e e r g r o w t h i s more i m p o r t a n t (.16) 
--say t h e ! r s u p e r v i s o r s a r e more w o r k - o r i e n t e d (.19) 
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T a b l e " - 5 . c o n t i n u e d 

INTERACTION FACILITATION AND OPENNESS: PLs who a r e r a t e d by S c i e n t i s t s 
as open t o i n f l u e n c e , and i n t e r e s t e d i n h e l p i n g s u b o r d i n a t e s communi
c a t e among themselves--

— a r e younger (-.16) 
--have fewer y e a r s ' e x p e r i e n c e i n FS r e s e a r c h ( - . 2 2 ) 
--say t h e ! r s u p e r v i s o r s a r e more w o r k - o r i e n t e d (.14) 
--say t h e i r s u p e r v i s o r s g i v e more p e r s o n a l s u p p o r t (.14) 

SUPERVISORY SKILLS: PLs who a r e r a t e d by t h e i r S c i e n t i s t s as b e i n g more 
s k i l l e d on s c i e n t i f i c / t e c h n i c a l t o p i c s and on r u l e s and r e g u l a t i o n s a r e 
t h o s e w h o — 

--spend more hours g i v i n g s c i e n t i f i c / t e c h n i c a l h e l p t o s c i e n 
t i s t s (.16) 

— spend fewer hours on- un i v e r s i t y c o u r s e t e a c h i n g ( - . 1 8 ) 

C o r r e l a t i o n s a r e based on between 1 9 7 and 2 1 3 p r o j e c t - c a s e s f o r w h i c h d a t a 
e x i s t s f o r b o t h t h e PL and S c i e n t i s t s ' r a t i n g s o f t h a t PL's s u p e r v i s i o n . 
C o r r e l a t i o n s o f .14 a r e s i g n i f i c a n t a t t h e . 0 5 l e v e l ; .18 a t t h e . 0 1 l e v e l . 
The f o l l o w i n g i t e m s e t s f r o m PLs were c o r r e l a t e d w i t h s u p e r v i s o r y s t y l e and 
s a t i s f a c t i o n : ( l ) r a t i n g s o f t h e " m a n - i n - o r g a n i z a t I o n " f a c t o r s ; ( 2 ) s o u r c e s 
o f s t i m u l u s t o p e r f o r m w e l l on t h e j o b ; ( 3 ) importance o f and o p p o r t u n i t y 
f o r f a c t o r s on t h e j o b ; (4) t h e PL's r a t i n g s o f h i s own s u p e r v i s o r ' s s t y l e ; 
( 5 ) t h e number o f hours per week t h e PL spends on v a r i o u s s c i e n t i f i c , 
a d m i n i s t r a t i v e , and t e a c h i n g a c t i v i t i e s ; and (6) c h a r a c t e r i s t i c s o f t h e 
PL h i m s e l f . Only t h e s i g n i f i c a n t c o r r e l a t i o n s a r e noted i n t h i s t a b l e . 
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who say they a c t u a l l y have more o p p o r t u n i t y f o r such g r o w t h a r e seen as 
more work o r i e n t e d , and t h e i r S c i e n t i s t s a r e a l s o more s a t i s f i e d w i t h 
t h e i r s u p e r v i s i o n . The concern f o r c a r e e r g r o w t h measure m i g h t a l s o be 
t i t l e d " p r o f e s s i o n a l s e l f - a c t u a l i z a t i o n , " s i n c e i t t a p s such f a c t o r s 
such as chances f o r making use o f s k i l l s , l e a r n i n g , a d v a n c i n g i n pro
f e s s i o n a l r e s p e c t , w o r k i n g on c h a l l e n g i n g problems, freedom, and c o n t r i 
b u t i o n t o t h e t e c h n i c a l f i e l d . I t i s d i f f i c u l t t o s o r t o u t t h e o r d e r i n g 
o f e f f e c t s here; about a l l we can say i s t h a t i t seems most l i k e l y t h a t 
a concern f o r g r o w t h o r " s e l f - a c t u a l i z a t i o n " f a c t o r s s h o u l d precede, and 
perhaps a f f e c t t h e r e s e a r c h e r ' s advancement I n t o a s u p e r v i s o r y r o l e , 
where t h i s concern t h e n may g e n e r a l i z e t o a concern on t h e p a r t of the 
PL t h a t h i s s t a f f grow and advance. T h i s o r d e r i n g can o n l y be s p e c u l a t i o n , 
however, 

Second, and r e l a t e d t o t h e above, i s t h e impact o f t h e chances the 
PL has f o r c o n t i n u e d t e c h n i c a l and m a n a g e r i a l t r a i n i n g : PLs who say t h e i r 
t r a i n i n g o p p o r t u n i t i e s a r e b e t t e r g e t r a t e d as more s u p p o r t i v e and b e t t e r 
a t f a c i l i t a t i n g work; t h e i r S c i e n t i s t s a r e a l s o more s a t i s f i e d w i t h the 
s u p e r v i s i o n these PLs p r o v i d e . 

The t h i r d i n t e r e s t i n g s e t o r r e l a t i o n s h i p s i n t h e t a b l e i n v o l v e s 
what m i g h t be c a l l e d " s u p e r v i s o r y m o d e l l i n g , " o r " r e l a y " o f s u p e r v i s o r y 
s t y l e . We a r e r e f e r r i n g t o those i n s t a n c e s i n which t h e r e i s a c o r r e l a 
t i o n between the s t y l e r a t i n g s a PL i s g i v e n by h i s S c i e n t i s t s , and those 
r a t i n g s the PL makes o f h i s s u p e r v i s o r ( u s u a l l y an AD). Most i n t e r e s t i n g 
h e r e i s t h e f a c t t h a t PLs who r a t e t h e i r s u p e r v i s o r as more w o r k - o r i e n t e d 
a r e i n t u r n r a t e d by t h e i r S c i e n t i s t s as more w o r k - o r i e n t e d ; perhaps t h i s 
d emonstrates a " t r i c k l e - d o w n " o f management concern f o r p r o d u c t i o n . On 
t h e o t h e r hand, t h e r e i s no c o r r e l a t i o n between t h e r a t i n g s t h e PL makes 
and i n t u r n r e c e i v e s on t h e o t h e r s u p e r v i s o r y s t y l e d i m e n s i o n s . For 
example, I t i s not t h e case, as a s i m p l e " m o d e l l i n g " n o t i o n would p r e d i c t , 
t h a t s u p p o r t i v e or f a c i l i t a t i v e PLs see t h e same c h a r a c t e r i s t i c s i n t h e i r 
AD. There may be some (though v e r y s l i g h t ) e v i dence t h a t a h i g h work-
o r i e n t a t i o n on t h e p a r t o f t h e AD may r e s u l t i n t h e PL b e i n g more j o b 
and i n t e r a c t i o n f a c i l i t a t i n g i n o r d e r t o meet t h e p r o d u c t i o n emphasis. 
T h a t i s , t h e PL may r e a l i z e , under some p r e s s u r e f r o m t h e AD t o get t h e 
j o b done, t h a t he has t o m a i n t a i n and a i d p r o j e c t w o r k i n g r e l a t i o n s h i p s in 
o r d e r t o do t h i s . 

F o u r t h , t h e r e i s no r e l a t i o n between t h e t o t a l amount o f t i m e t h e PL 
spends on a d m i n i s t r a t i o n and s u p e r v i s i o n and t h e r a t i n g s he r e c e i v e s from 
h i s S c i e n t i s t s — what t h e PL does wi t h t h e t i m e he does spend seems, from 
t h e r e s u l t s e a r l i e r , much more i m p o r t a n t . The o n l y e f f e c t s o f t i m e spent 

...contents himself with mundane adminis
trative chores he claims occupy his time 
so that he can't get research done. 

w h i c h we found I n v o l v e (a) c o n s u l t i n g w i t h S c i e n t i s t s t o g i v e s c i e n t i f i c 
and t e c h n i c a l h e l p , and (b) t e a c h i n g u n i v e r s i t y c o u r s e s . The more t i m e 
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the PL spends t e a c h i n g a t t h e u n i v e r s i t y l e v e l , t h e l e s s w o r k - o r i e n t e d he 
Is seen, and t h e lower t h e s k i l l r a t i n g he r e c e i v e s . On t h e o t h e r hand, 
PLs r a t e d as having h i g h e r s k i l l l e v e l s a r e those who spend more t i m e 
g i v i n g s c i e n t i f i c and t e c h n i c a l h e l p t o t h e i r S c i e n t i s t s . I t may be t h a t 
t e a c h i n g r e p r e s e n t s a d i v i s i o n o f energy and i n t e r e s t f o r some PLs — 
or t h a t t h o s e who t e a c h do so because they need t o g i v e l e s s emphasis t o 
work and h e l p i n g i n t h e i r s i t u a t i o n s . The c a u s a l d i r e c t i o n s a r e u n c l e a r 
f o r t h e r e l a t i o n between g i v i n g h e l p and s k i l l r a t i n g s , as w e l l : one i s 
tempted t o say t h a t m o r e - s k i l l e d PLs a r e more able' t o h e l p t h e i r s t a f f , 
and thus spend more t i m e a t I t ; but I t may be t h a t t h o s e who do spend 
more t i m e h e l p i n g make t h e i r s k i l l s more v i s i b l e t o t h e i r s t a f f , and hence 
g e t h i g h e r r a t i n g s I n t h i s a r e a. 

DISCUSSION 

We have p u t our q u i c k summary of t h i s c h a p t e r i n t o t h e s e c t i o n a t 
th e b e g i n n i n g , and see no need t o d u p l i c a t e i t h e r e . What i s needed, 
t h o u g h , Is a d i s c u s s i o n o f what we see as some o f t h e e n d u r i n g problems 
i n s u p e r v i s i o n , coming o u t o f t h e d a t a and our s t a t i o n f e e d b a c k work. 

F i r s t , t h e r e l a t i o n s h i p between p r o j e c t s and ADs, p a r t i c u l a r l y i n 
terms o f t h e l e a d e r s h i p t h e AD p r o v i d e s t o t h e PL, remains a d i f f i c u l t y . 
F o r e s t S e r v i c e r e s e a r c h has a t t e m p t e d t o s o l v e some o f t h e s e problems by 
r e o r g a n i z i n g t o move some o f t h e ADs w i t h program o r " c o n t i n u i n g r e s e a r c h " 
r e s p o n s i b i l i t y i n t o t h e f i e l d t o be c l o s e r t o t h e p r o j e c t s they s u p e r v i s e . 
Had our d a t a been c o l l e c t e d a f t e r t h i s r e o r g a n i z a t i o n , we f e e l t h e r a t i n g s 
of ADs by PLs, p a r t i c u l a r l y i n t h e area o f j o b f a c i l i t a t i o n , m i g h t have 
been h i g h e r -- but not t o o much. At t h i s p o f n t f n time t h e r e seems t o be 
some c o n f u s i o n about what t h e AD and PL r o l e s a r e under t h e r e o r g a n i z a t i o n , 
and c o n t i n u i n g l e a d e r s h i p communication p r o b l e m s , as evidenced i n t h e 
f o l l o w i n g q u o t e t a k e n f r o m t h e problem s t a t e m e n t s and recommendations r e 
s u l t i n g f r o m feedback work i n one s t a t i o n : 

What a r e t h e r o l e s of t h e A s s i s t a n t D i r e c t o r s f o r 
C o n t i n u i n g Research and f o r P l a n n i n g and A p p l i c a t i o n ? 
What purposes does t h e A s s o c i a t e D i r e c t o r perform? 
Is t h e P r o j e c t Leader now a r e s e a r c h a d m i n i s t r a t o r o r 
an a c t i v e r e s e a r c h e r , o r both? Can he be b o t h and do 
th e two j o b s w e l l ? How can t h e l i n e s o f communication 
between t h e D i r e c t o r , A s s i s t a n t D i r e c t o r s , and P r o j e c t 
Leaders be Improved? 

So, t h e r e seems t o be work here f o r t h e planned s t u d y o f s t a t i o n r e o r g a n i z a 
t i o n : has r e o r g a n i z a t i o n s o l v e d t h e p u r e l y communications problems between 
ADs and p r o j e c t s ; can t h e AD h e l p p r o j e c t s I f he has no s u b s t a n t i v e exper
t i s e i n t h e p r o j e c t a r e a s ; I f n o t , where does t h e PL t h e n t u r n f o r such 
h e l p ? 
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Under r e o r g a n i z a t i o n , t h e PL r o l e seems t o be i n c r e a s i n g i n terms o f 
t h e p r e s s u r e s f o r both a d m i n i s t r a t i v e work and s u b s t a n t i v e l e a d e r s h i p . 
T h i s t r e n d seems t o be a t odds w i t h t h r e e f a c t o r s : (1) t h e l a c k o f d e s i r e 

(my AD] tends to want me to go Into research 
administration and has not been very helpful in 
working toward fulfilling my wish to get out 
of research administration. 

o f many PLs t o become a d m i n i s t r a t o r s , and (2) t h e f a c t noted i n many f e e d 
back groups t h a t t h e r e a r e not enough o p p o r t u n i t i e s f o r m a n a g e r i a l t r a i n 
i n g , and (3) what seems t o be a l a c k o f rewards f o r l e a d e r s h i p and admin
i s t r a t i o n on t h e p a r t o f PLs. 

Director and WO [should] decide if Project 
Leaders are to emphasize their research abilities 
or their administrative abilities. If administration 
of research is emphasized, the rating guide standards 
for Profect Leaders must be changed, [from one 
station's recommendations after feedback work] 

F i n a l l y , s e l e c t i o n o f new PLs s h o u l d c o n s i d e r both a d m i n i s t r a t i v e and 
t e c h n i c a l s k i l l s , w i t h emphasis on t h e c a n d i d a t e ' s concern f o r p e r s o n a l 
g r o w t h and development of h i s s u b o r d i n a t e s and o f h i m s e l f . 

So, even though most r e s e a r c h e r s i n t h e F o r e s t S e r v i c e r a t e t h e i r 
s u p e r v i s o r s as v e r y s a t i s f a c t o r y , and concerned about b o t h p r o d u c t i o n and 
p e r s o n a l r e l a t i o n s h i p s , t h e r e a r e s t i l l s u f f i c i e n t problems i n t h e area 
o f s u p e r v i s i o n , j o b r o l e s , c ommunication, and rewards t o keep w o r k i n g on 
f o r a long t i m e t o come. 
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CHAPTER 6 

ORGANIZATIONAL FACTORS AND SATISFACTION 

r 
{READER'S GUIDE: 

! T h i s c h a p t e r c o n t a i n s d a t a a t t h e n a t i o n a l l e v e l f o r measures 
i w h i c h have proved t o be v e r y i m p o r t a n t i n feedback w i t h s t a t i o n s , 
Jwhere r e s e a r c h e r s express a g r e a t d e a l o f i n t e r e s t about t h e s t a t e 
i o f t h e i r w o r k i n g o r g a n i z a t i o n a l e n v i r o n m e n t and how t o improve i t . 
i T h e r e f o r e , t h i s c h a p t e r i s , more o r l e s s , r e q u i r e d r e a d i n g . In par
t i c u l a r , t h e reader s h o u l d pay a t t e n t i o n t o th o s e measures which r e -
J l a t e s t r o n g l y t o s a t i s f a c t i o n s w i t h work and o r g a n i z a t i o n . 

CHAPTER SUMMARY: 
Measu res o f organ i z a t iona1 cond i t ions show t h a t , by and 1arge, 

t h e r e i s a reas o n a b l y good r e s e a r c h environment i n t h e F o r e s t S e r v i c e . 
Most r e s e a r c h e r s a r e f a i r l y s a t i s f i e d , though s a t i s f a c t i o n i s g r e a t e r 
on most measures t h e f u r t h e r up one goes i n t h e o r g a n i z a t i o n a l h i e r 
a r c h y . Improvements seem w a r r a n t e d i n d e v e l o p i n g and u s i n g channels 
t h r o u g h which l e a d e r s h i p can communicate w i t h , and l i s t e n t o , r e 
se a r c h e r s . 

In l o o k i n g a t who a r e most s a t i s f i e d w i t h t h e i r j o b and s t a t i o n , 
we found t h a t t h e amount o f c h a l l e n g e and d e d i c a t i o n t o work t h e r e 
s e a r c h e r sees, good i n f o r m a l communication w i t h i n t h e s t a t i o n , and 
f e e l i n g s o f good o p p o r t u n i t i e s f o r c a r e e r growth a r e t h e most impor
t a n t p r e d i c t o r s o f s a t i s f a c t i o n . 

INTRODUCTION 

Our i n t r o d u c t i o n w i l l be s h o r t i n t h i s c h a p t e r , and we w i l l not d i g 
i n t o t h e t h e o r y o f o r g a n i z a t i o n s i n any d e p t h . We do need t o p o i n t o u t , 
however, t h a t t h i s F o r e s t S e r v i c e s t u d y has b e n e f i t t e d f r o m a t l e a s t 
t w e n t y y e a r s o f r e s e a r c h about o r g a n i z a t i o n s ; r a n g i n g f r o m w o r k e r s a t i s 
f a c t i o n s , competency o f s u p e r v i s o r s , s t r u c t u r a l i n f l u e n c e s on o u t p u t s , 
f a c t o r s o f e f f i c i e n c y , t o human r e l a t i o n s t r a i n i n g and t h e use of d i f f e r 
e nt s k i l l s In management and goa l s e t t i n g . Our concerns a r e r e l a t i v e l y 
s i m p l e h e r e , b u t v e r y i m p o r t a n t a t t h e same t i m e and the y do b u i l d on 
pa s t r e s e a r c h . We want t o produce m e a n i n g f u l c a t e g o r i e s o r c u t t i n g p o i n t s 
to use In s t u d y i n g the Forest S e r v i c e r e s e a r c h o r g a n i z a t i o n , then go on i n 
the a n alysis t o r e p o r t how these dimensions look t o researchers, and how 
they r e l a t e t o each other. 
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One approach t o l o o k i n g a t o r g a n i z a t i o n s i s t h e " i m p e r s o n a l " v iew o f 
t h e o r g a n i z a t i o n as an o r d e r e d s e t o f r o l e s , t a s k s , p r o c e d u r e s , i n p u t s , 
work f l o w s , and p r o d u c t s . * We choose, however, t o i n c l u d e a more human 
approach: t h a t I s , t h e o r g a n i z a t i o n i n terms o f , and f r o m t h e p o i n t o f 
v i e w o f , t h e members w i t h i n i t . I t seems a l m o s t absurd t o keep p o i n t i n g 
o u t t h a t o r g a n i z a t i o n s a r e made up o f p e o p l e , not i n a n i m a t e o b j e c t s . But 
i n f a c t , t h i s i s j u s t e x a c t l y t h e way o r g a n i z a t i o n s o f a l l k i n d s used t o 
be v i e w e d ; and c o n s e q u e n t l y , s t u d i e d w i t h t h e same v i e w i n mind. One needs 
o n l y t o remember t h e t i m e and m o t i o n s t u d i e s , t h e heyday o f t h e e f f i c i e n c y 
e x p e r t s , and the view t h a t i f o n l y "we had t h e r i g h t c o n t r o l mechanisms," 
h i g h e s t o u t p u t would be a c h i e v e d . People as p e ople were f o r g o t t e n . Un
f o r t u n a t e l y much o f t h e c l a s s i c a l management t h i n k i n g i s s t i l l wi t h us t o 
day. I t i s s t i l l v e r y easy t o t r e a t p e o ple as i f they d i d not e x i s t . But 
o f c o u r s e , we know now t h a t we have t o l o o k i n t o two areas t h o r o u g h l y when 
improvements need t o be made: t h e s t r u c t u r a 1 - m e c h a n i s t i c p r o c e s s e s , and 
t h e human-organic processes o f our o r g a n i z a t i o n s . 

T h i s more modern approach i s p a r t i c u l a r l y i m p o r t a n t i n l o o k i n g a t a 
r e s e a r c h o r g a n i z a t i o n where t h e p r o d u c t , new and u s a b l e knowledge, i s p r o 
duced by i n d i v i d u a l s w o r k i n g e i t h e r a l o n e o r i n small g r o u p s ; f u r t h e r , 
the p r o d u c t o f r e s e a r c h i s not a common one a c r o s s a l l " w o r k e r s , " nor 
c o u l d r e s e a r c h e r " A " be p u t on t h e l i n e i n p l a c e o f r e s e a r c h e r " B " and t h e 
same p r o d u c t emerge a t t h e end. 

Seen f r o m t h e human vant a g e p o i n t , t h e n , what does t h e o r g a n i z a t i o n 
l o o k l i k e , and what does i t do f o r ( o r t o ) t h e r e s e a r c h e r ? F i r s t , i t 
p r o v i d e s g u i d e l i n e s , r e g u l a t i o n , c o n t r o l l e a d e r s h i p , and some sense o f 
m i s s i o n f o r work. F u r t h e r , i t p r o v i d e s i n t e r a c t i o n s : v e r t i c a l l y w i t h i n 
t h e o r g a n i z a t i o n , h o r i z o n t a l l y among r e s e a r c h e r s , and e x t e r n a l l y -- oppor
t u n i t i e s f o r l i n k a g e w i t h o t h e r r e s e a r c h e r s , c l i e n t s , t h e p u b l i c , p o l i c y , 
e t c . P a r t o f t h e i n t e r a c t i o n i n v o l v e s t h e s u b s t a n t i v e knowledge base o f 
s h a r e d i n f o r m a t i o n and r e s e a r c h p e r s p e c t i v e s , and p a r t i s I n t e r p e r s o n a l o r 
" p r o c e s s r e l a t e d . " I n t h i s area we a l s o i n c l u d e f r i e n d l i n e s s . T hat i s , t h e 
o r g a n i z a t i o n must be a "good p l a c e t o l i v e . " I t p r o v i d e s a l l k i n d s o f i n 
f o r m a l networks and o u t l e t s f o r n o n - w o r k - r e l a t e d b e h a v i o r s . F i n a l l y , t h e 
o r g a n i z a t i o n p r o v i d e s s u p p o r t s and s e r v i c e s : f i n a n c i a l , p h y s i c a l , and p r o 
d u c t i o n - r e l a t e d ( e . g . , s t a t i s t i c a l , c o m p u t a t i o n a l , e t c . ) . 

An i m p o r t a n t p a r t o f t h e o r g a n i z a t i o n , f o r t h e i n d i v i d u a l , i s t h a t 
c o n c e p t c a l l e d " o r g a n i z a t i o n a l c l i m a t e . " As we see I t h e r e , c l i m a t e i s 
t h e i n d i v i d u a l ' s p e r c e p t i o n o f t h e l e s s t a n g i b l e a s p e c t s o f t h e o r g a n i z a 
t i o n , what F r a n k l i n (1973) has c a l l e d t h e " I n t e r n a l s o c i a l p s y c h o l o g i c a l 
e n v i r o n m e n t . " We w i l l choose t o break up t h e many (and u s u a l l y not ex
h a u s t i v e l y d e f i n e d ) a t t r i b u t e s o f c l i m a t e i n t o l e s s a b s t r a c t i n d i c a t o r s , 

Those i n t e r e s t e d i n p u r s u i ng tnes 
(1966) D a n i e l Katz and Robert Kahn 

t h e s e l i n e s o f t h o u g h t m i g h t l i k e t o read 
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ones which a r e a l s o more amenable t o a n a l y s i s and a t t e m p t s f o r improvement 
w i t h i n s t a t i o n s . * The i n d i c e s we produced by l o g i c a l and e m p i r i c a l examina
t i o n w h i c h we would c o n s i d e r p a r t o f t h e more a b s t r a c t c oncepts o f c l i m a t e 
a r e as f o l l o w s : * 

a. F e e l i n g s o f c h a l l e n g e i n work and d e d i c a t i o n t o i t by 
r e s e a r c h e r s i n s t a t i o n and l o c a t i o n . 

b. P e r c e p t i o n s o f freedom g i v e n i n d i v i d u a l s . 

c. P e r c e p t i o n s o f i n d i v i d u a l chances f o r advancement 
w i t h i n t h e o r g a n i z a t i o n . 

I n p a r t , i n d i c e s r e f l e c t i n g i n f o r m a l communications a l s o o v e r l a p w i t h 
c l i m a t e , as would t h e i n d i v i d u a l ' s r e a c t i o n s t o s u p e r v i s i o n covered i n 
t h e p r e v i o u s c h a p t e r . 

Depending on wh i c h r e s e a r c h one r e a d s , t he n o t i o n o f i n d i v i d u a l 
s a t i s f a c t i o n w i t h t h e o r g a n i z a t i o n may o r may not be p a r t o f c l i m a t e . 
We p r e f e r t o keep i t s e p a r a t e , t r e a t i n g i t as t h e human outcome or o u t 
put o f t h e o r g a n i z a t i o n . As such, i t becomes an i m p o r t a n t c r i t e r i o n mea
sure t o be p r e d i c t e d by f a c t o r s i n the p h y s i c a l , i n f o r m a t i o n a l , and 
p s y c h o l o g i c a l e n v i r o n m e n t s , p l u s i n d i v i d u a l c h a r a c t e r i s t i c s o f r e s e a r c h e r s . 
The n o t i o n i s , a l s o t h a t s a t i s f a c t i o n s s h o u l d r e l a t e p o s i t i v e l y w i t h pro
d u c t i v i t y . The q u e s t i o n o f j u s t how pos i t i v e l y i s an open one, however; 
we can t h i n k o f two e q u a l l y p r o d u c t i v e r e s e a r c h e r s ; one q u i t e s a t i s f i e d 
w i t h h i s work and t h e o r g a n i z a t i o n i n w h i c h he does i t , and t h e o t h e r 
d i s s a t i s f i e d as a r e s u l t o f q u e s t i o n i n g h i g h standards o f e x c e l l e n c e 
( p e r f e c t i o n i s m ) unmeetable i n any r e s e a r c h e n v i r o n m e n t . I t may be t h a t 
s a t i s f a c t i o n has l e s s r e l a t i o n t o p r o d u c t i o n i n r e s e a r c h t h a n i n an i n 
d u s t r i a l s e t t i n g , f o r example. However, we must t a k e t h e p o i n t o f view 
t h a t some minimal l e v e l o f s a t i s f a c t i o n i s necessary t o i n s u r e t h a t i n 
d i v i d u a l s do not le a v e t h e r e s e a r c h o r g a n i z a t i o n t o seek employment e l s e 
where. 

Toward t h e end o f t h i s c h a p t e r , and i n the next one, t h e c o n s i d e r a t i o n s 
above w i l l be blended i n t o an o v e r a l l p r e d i c t i v e model o f s a t i s f a c t i o n and 
p r o d u c t i o n i n F o r e s t S e r v i c e r e s e a r c h . I n the meantime, however, we need 
t o move on t o t h e p r i o r q u e s t i o n o f where t h e o r g a n i z a t i o n i s on t h e v a r i 
ous o r g a n i z a t i o n a l i n d i c a t o r s . 

WHERE IS FOREST SERVICE RESEARCH ON THE ORGANIZATION INDICATORS? 

Second only., perhaps, t o t h e dat a on res e a r c h a p p l i c a t i o n s , t h e mea
sures o f o r g a n i z a t i o n a l c o n d i t i o n s have been t h e most "busy" and p o p u l a r 
d i s c u s s i o n g e n e r a t o r s d u r i n g feedback work w i t h t h e v a r i o u s r e s e a r c h s t a 
t i o n s . T h i s i s because th e y c o n t a i n a h i g h l e v e l o f " a c t i o n p o t e n t i a l " 
f o r r e s e a r c h e r s : t h e s e a r e i n d i c a t o r s w h i c h are v e r y c l o s e t o home, which 

*As James and Jones ( 1 9 7 4 ) p o i n t o u t , r e s e a r c h e r s have t r i e d t o view " c l i m a t e " 
as an a t t r i b u t e o f t h e o r g a n i z a t i o n or o f t h e i n d i v i d u a l w i t h i n i t , u s i n g e i t h e r 
" m u l t i p l e " ( a t t r i b u t e s ) o r " p e r c e p t u a l " measures. They make a c o n v i n c i n g case 
t h a t t h e r e a r e s e r i o u s c o n c e p t u a l o r m e t h o d o l o g i c a l d i f f i c u l t i e s w i t h a l l 
approaches e x c e p t t h a t o f " p s y c h o l o g i c a l c l i m a t e , " t h e i n d i v i d u a l s ' percep
t i o n o f h i s own r e a c t i o n t o t h e o r g a n i z a t i o n . 
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a f f e c t t h e w o r k i n g e n v i r o n m e n t , and most i m p o r t a n t l y , a r e f a c t o r s which 
r e s e a r c h e r s f e e l t h e y can — and s h o u l d — have some c o n t r o l o v e r . 

Perhaps t h e most u s e f u l p r e s e n t a t i o n s o f t h e s e d a t a have been com
p a r i s o n s o f where each s t a t i o n i s , i n r e l a t i o n t o t h e n a t i o n w i d e r e s u l t s 
we w i l l t a l k about here. As p a r t o f t h i s c o mparison, we c o n t r a s t e d r e 
s p o n s e s o f ADs, PLs; and S c i e n t i s t s . One t h i n g we w i l l n o t e as we go 
a l o n g i s t h a t ADs a r e almost always more f a v o r a b l e t o t h e o r g a n i z a t i o n a l 
f a c t o r s t h a n a r e t h e r e s e a r c h e r s . Sometimes t h e d i f f e r e n c e s a r e e n l i g h t e n 
i n g . W h i l e we cannot p r e s e n t t h e s t a t i o n d a t a h e r e , t h e averages f o r F o r e s t 
S e r v i c e Research as a whole t e l l us some i n t e r e s t i n g t h i n g s about the o r 
g a n i z a t i o n , and g i v e us some i m p l i c a t i o n s f o r a c t i o n , many o f w h i c h have 
a l r e a d y been plowed i n t o feedback and our recommendations t o F o r e s t S e r v i c e 
r e s e a r c h . 

The o r g a n i z a t i o n a l measures cover a wide range — f r o m t h e p h y s i c a l 
t o t h e g r o u p , and t o p s y c h o l o g i c a l r e a c t i o n s o f i n d i v i d u a l s t o t h e i r s t a 
t i o n and j o b . Communication processes a r e i m p o r t a n t p a r t s o f t h e package, 
as w e l l . In g e n e r a l , as we w i l l see below, t h e more e x t e r n a l o r p h y s i c a l 
f a c t o r s seem l e s s i m p o r t a n t than t h o s e t a p p i n g a t t i t u d e s o f r e s e a r c h e r s 
o r i n t e r a c t i o n s among them. 

Perhaps t h e e a s i e s t way t o p r e s e n t t h e averages f o r t h e s e measures i s 
t o r e p e a t t h e f i g u r e s i n c l u d e d i n an e a r l i e r work ( M o r r i s and Lingwood, 
,1973b). The f o r m a t i s a s i m p l e one: we p l o t t h e averages f o r each j o b group 
(AD, PL, S c i e n t i s t ) on t h e f i v e ^ p o i n t s c a l e s w h i c h make up t h e measures., 
l a b e l l i n g t h e " p o s i t i v e " end o f t h e s c a l e i n terms o f t h e meanings o f t h e 
Items w h i c h were p u t i n each index. So, we can compare a c r o s s groups and/ 
or a c r o s s index a r e a s . The f i r s t s e t o f measures I n v o l v e s t h e p h y s i c a l 
e n v i r o n m e n t , and is i n F i g u r e 6-1. 

P h y s i c a l 'and Support Environments 

The. p h y s i c a l work e n v i r o n m e n t and s t a t i s t i c a l and e d i t o r i a l s e r v i c e s 
get v e r y p o s i t i v e r a t i n g s f r o m a l l t h r e e groups. ADs needs may be met 
b e t t e r I n these areas than r e s e a r c h e r s due t o t h e more c e n t r a l p h y s i c a l 
l o c a t i o n o f most ADs a t t h e t i m e . t h e d a t a were c o l l e c t e d . 

On t h e o t h e r hand, we have g o t t e n i n d i v i d u a l comments and have heard 
heated d i s c u s s i o n s among r e s e a r c h e r s about Inadequacies i n t h e p h y s i c a l and 
s u p p o r t a r e a s . We need t o remember t h a t we a r e l o o k i n g a t averages f o r t h e 
whole o r g a n i z a t i o n h e r e , and t h a t poor c o n d i t i o n s i n t h e i n d i v i d u a l case 
a r e l i k e l y t o be even more n o t i c e a b l e and v e r b a l i z e d because o f t h e g e n e r a l 
h i g h l e v e l o f s a t i s f a c t i o n w i t h t h e s e a r e a s . Perhaps we s h o u l d l e t some 
o f t h e i n d i v i d u a l d i s s a t i s f a c t i o n s show t h r o u g h i n t h e w r i t t e n comments 
made i n t h e q u e s t i o n n a i r e . By t h e way, a l l o f these a r e f r o m people who 
a-re r e l a t i v e l y d i s s a t i s f i e d w i t h t h e i r j o b o r t h e s t a t i o n i n g e n e r a l : 

"My u n i t i s p o o r l y equipped i n terms o f s u p p o r t p e r s o n n e l — N O 
t e c h n i c i a n s . " 

" I t seems as though R$S*is a cancer t h a t has permeated t h e 
w h o l e s t a t i o n s t r u c t u r e and is so I n t e n t on ' a d m i n i s t e r i n g ' 
t h a t I t no l o n g e r s e r v e s t h e group i t was c r e a t e d t o s e r v e . . . " 

*Research Support S e r v i c e s . 



FIGURE 6-1 

P H Y S I C A L ENVIRONMENT I N D I C E S 
INDEX SCORES FOR THREE JOB GROUPS ( l = S c i e n t i s t , 
2=PL & PM, 3=AD) 

"A" END OF ITEMS I N EACH INDEX Mean Index Scores 
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" . . . s t a t i s t i c a l a s s i s t a n c e i s n o t s a t i s f a c t o r y because a l l 
s t u d y p l a n s and paper must be reviewed and approved by s t a t i o n 
s t a t i s t i c i a n s . T h e i r w o r k l o a d i s c o n s e q u e n t l y o v e r p o w e r i n g . . . " 

c 
In t h e area o f t h e p h y s i c a l r e s e a r c h e n v i r o n m e n t , we have hear i n our 

m eetings and v i s i t s a g e n e r a l l y h i g h l e v e l o f s a t i s f a c t i o n consonant w i t h 
t h e d a t a . A g a i n , however, t h e r e a r e i n d i v i d u a l i n s t a n c e s o f r e s e a r c h e r s 
w o r k i n g i n sub-optimum c o n d i t i o n s about w h i c h they a r e a l s o v e r y v e r b a l . 

One o f t h e areas o u r q u e s t i o n n a i r e d i d not cover w e l l enough i s t h a t 
o f t h e f i n a n c i a l r e s o u r c e s and s u p p o r t s p r o j e c t s r e c e i v e . A g r e a t many 
w r i t t e n comments p o i n t e d t h i s l a c k o u t t o us v e r y f o r c e f u l l y ; 

" [ t h e a b i l i t y o f my u n i t ] t o have an e f f e c t i s n e g l i g i b l e 
because o f i n s u f f i c i e n t f u n d i n g . . . a n d s t a f f i n g . . . I know o f 
many u n i v e r s i t y p r o f e s s o r s who, t h e m s e l v e s , have more t o 
work w i t h than t h r e e o f us." 

" . . . t h e f a i l u r e t o r e c o g n i z e t h e overwhelmi ng e f f e c t o f ' n e a r l y 
a b s o l u t e ' limiting f a c t o r s such as reduced o p e r a t i n g budgets 
and manpower r e s t r i c t i o n s w i l l , I b e l i e v e , a l s o doom t h i s p r e s e n t 
o r g a n i z a t i o n a l s t r u c t u r e t o i n e f f e c t u a 1 i t y i n terms o f l o n g - t e r m 
c o n t r i but i o n s . " 

" [ h e a v y a d m i n i s t r a t i v e o v e r s t a f f i n g ] r e s u l t s i n t a p p i n g o f f huge 
p e r c e n t a g e o f r e s e a r c h f u n d s . R a t i o o f s c i e n t i s t s t o t e c h n i 
c i a n s o f about 4 o r 5 t o one r e s u l t i n g i n e f f e c t i v e u t i l i z a t i o n 
o f p e r s o n n e l and waste o f money." 

"The money, p e o p l e , and a u t h o r i t y t o do t h i n g s must be put i n t h e 
f i e l d and not c o n s o l i d a t e d a t the s t a t i o n s , r e g i o n s , o r WO. I f 
i t i s n o t , FS r e s e a r c h w i l l c o n t i n u e t o d w i n d l e and i t w i l l e v e n t u a l l y 
d i e . " 

"We d e f i n i t e l y need more h e l p a t the t e c h n i c i a n l e v e l and l e s s 
a d m i n i s t r a t i v e h a r r a s s m e n t , " 

Many o f t h e comments i n v o l v i n g r e s o u r c e s a r e t i e d d i r e c t l y i n t o t h e 
d i f f i c u l t i e s some r e s e a r c h e r s m e n t i o n i n communicating w i t h l e a d e r s h i p , 
and w i t h u n c l a r i t y about g o a l s and p l a n s , i n p a r t i c u l a r . Researchers r e 
s e n t r e o r g a n i z a t i o n s w h i c h impact t h e i r programs and/or f u n d i n g , w i t h o u t --
a t l e a s t as t h e y see i t -~ f o r c i n g equal r e d u c t i o n s i n t h e s i z e and c o s t s 
o f a d m i n i s t r a t i o n . So, i m m e d i a t e l y , t h e r e s o u r c e q u e s t i o n g e t s t i e d 
i n t o q u e s t i o n s o f p l a n n i n g , and a d m i n i s t r a t i o n - t o - s t a f f communication 
ab o u t p r i o r i t i e s and e x t e r n a l r e q u i r e m e n t s . 

A g a i n , however, we need t o s t r e s s t h a t on t h e whole F o r e s t S e r v i c e 
r e s e a r c h e r s a r e f a i r l y p o s i t i v e about t h e s u p p o r t f a c t o r s , and, as we 
w i l l see below, about t h e i r j o b and s t a t i o n as w e l l . 

A c t i v i t y i n i n t e r - p r o j e c t , i n t e r - d i s c i p l i n e r e s e a r c h i s a .trend w i t h i n 
t h e o r g a n i z a t i o n , one we see as h e a l t h y i n t h e s t i m u l a t i o n i t p r o v i d e s 
f o r r e s e a r c h e r s , and i n t h e i n c r e a s e d r e l e v a n c e p o s s i b l e . ADs seem t o 
t h i n k t h i s i s t h e r u l e , but t h e r e s e a r c h e r s r a t e t h e work lower on t h i s 
f a c t o r . Perhaps t h e c o o r d i n a t i o n I s ( o r was) t a k i n g p l a c e a t a d m i n i s t r a 
t i v e and n o t p r o d u c t i o n l e v e l s . 
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The Communication Environment 

F i g u r e 6-2 p l o t s t h e group means f o r o r g a n i z a t i o n a l f a c t o r s r e l a t i n g 
t o c ommunications: t h e more " f o r m a l " s c i e n t i f i c communication e n v i r o n m e n t , 
t h e " i n f o r m a l " communication w i t h i n s t a t i o n s and p r o j e c t s , and communica
t i o n o u t s i d e t o c l i e n t s . The d i f f e r e n c e s among t h e t h r e e j o b groups 
a r e g r e a t e r here t h a n t h e y were i n r a t i n g t h e p h y s i c a 1 / s u p p o r t e n v i r o n 
ment, a g a i n w i t h ADs b e i n g most f a v o r a b l e , and S c i e n t i s t s l e a s t f a v o r a b l e . 

The s c i e n t i f i c i n f o r m a t i o n e n v i ronment comes a c r o s s b e s t i n t h i s 
s e t , and t h i s f i t s w i t h what we have seen t o be r e l a t i v e l y good access 
t o t h e n o r m a l , f o r m a l s c i e n t i f i c communication c h a n n e l s . The c o m p l a i n t s 
we have heard about i n f o r m a t i o n s e r v i c e s seem t o get v e r b a l i z e d w e l l — 
t h i s i s s i m p l y an a s p e c t o f s c i e n c e i n which i t i s v e r y l e g i t i m a t e f o r a 
r e s e a r c h e r t o demand and get good s e r v i c e . 

The i n f o r m a l e n v i r o n m e n t i s a b i t d i f f e r e n t . I t i s r a t e d l e s s p o s i 
t i v e l y than t h e s c i e n t i f i c n etwork by PLs and S c i e n t i s t s , i n p a r t i c u l a r . 
P a r t o f t h e c o n t e n t o f t h i s area r e l a t e s t o l e a d e r s h i p ' s openness i n d i s 
c u s s i n g changes w i t h r e s e a r c h e r s , and t h i s i s something which S c i e n t i s t s , 
i n many cases, see as l a c k i n g . Simply p u t , t h e f u r t h e r down t h e o r g a n i z a 
t i o n a l pyramid one goes, t h e le s s o f t h i s k i n d o f i n f o r m a t i o n t h e r e i s . I f 
we were t o lo o k a t t h e s i n g l e i t e m o f s a t i s f a c t i o n w i t h t h e amount o f i n 
f o r m a t i o n t h e i n d i v i d u a l g e t s about what i s g o i n g on i n t h e s t a t i o n , we 
would f i n d t h a t ADs a r e s t i l l v e r y h i g h , w h i l e PLs a r e j u s t above t h e m i d p o i n t 
on t h e s c a l e , and S c i e n t i s t s a r e below i t . A g a i n , t h i s r e l a t e s t o t h e 
communication b e h a v i o r o f l e a d e r s h i p . The lowest i t e m making up t h i s i n 
dex i s , however, t h e f r e q u e n c y o f s c i e n t i f i c - t e c h n i c a 1 s t a f f m e e t i n g s . The 
mean f o r bo t h PLs and S c i e n t i s t s on t h i s i tem i s down toward t h e "tends t o 
be" v e r y r a r e p o i n t o f t h e s c a l e (about 3.6, where 1.0 i s " v e r y f r e q u e n t , " 
and 5-0 i s " v e r y r a r e " ) . There a r e some d e f i n i t e needs f o r improvement i n 
t h i s whole area communication downward about what i s g o i n g on, p l a n s , , 
c o n s t r a i n t s , p r o c e d u r e s — f r o m l e a d e r s h i p t o r e s e a r c h s t a f f , and p r o b a b l y 
f r o m r e s e a r c h e r s t o T e c h n i c i a n s , as w e l l . Communication "upward," i n terms 
o f l e a d e r s h i p ' s r e s p o n s i v e n e s s t o t h e d e s i r e s and i n p u t s o f r e s e a r c h e r s has 
a l s o g e n e r a t e d c o n s i d e r a b l e comment d u r i n g our work w i t h s t a t i o n s and seems 
in need o f improvement. 

The t h i r d communication area i n v o l v e s l i n k a g e s w i t h a p p l i e d c l i e n t s . 
The index s c o r e i s n o t e x c e p t i o n a l l y h i g h o r low, and on t h e s u r f a c e , the 
means g i v e us no i n d i c a t i o n t o t h e importance o f t h i s f a c t o r . Looking ahead, 
th o u g h , a component o f t h i s , t h e e x t e n t t o which r e s e a r c h e r s t h i n k t h e o r 
g a n i z a t i o n s u p p o r t s them f o r l i n k i n g t o c l i e n t s , w i l l p r o v e t o be t h e s i n g l e 
b i g g e s t p r e d i c t o r o f l e v e l s o f A p p l i e d C o n t r i b u t i o n . Much more w i l l be s a i d 
about t h i s f a c t o r , and how i t m i g h t be improved, d u r i n g t h e course o f the 
c o n t r i b u t i o n a n a l y s e s t o come. 

" C l i m a t e " Measures 

In F i g u r e 6*3 we l o o k a t t h e measures which t a p t h e p s y c h o l o g i c a l r e 
a c t i o n o f t h e r e s e a r c h e r t o h i s work and t h e o r g a n i z a t i o n . 

The f i r s t we c a l l " C h a l l e n g e and D e d i c a t i o n . " I t combines the a b i l i t y 
o f t h e work t o c h a l l e n g e t h e r e s e a r c h e r , w i t h t i m e p r e s s u r e s , and percep
t i o n s t h a t r e s e a r c h e r s I n t h e s t a t i o n and l o c a t i o n a r e d e d i c a t e d t o t h e i r 



FIGURE 6-2 

COMMUNICATION INDICES INDEX SCORES FOR THREE JOB GROUPS ( l = S c i e n t i s t , 
2=PL S PM, 3=AD) 

"A" END OF ITEMS IN EACH INDEX Mean Index Scores 
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i n t e l l e c t u a l / r e s e a r c h 
envi ronment. 

INFORMAL INTERNAL COM
MUNICATION 
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FIGURE 6-3 

"CLIMATE" INDICE5 INDEX SCORES FOR THREE JOB GROUPS ( l = S c i e n t i s t , 
2=PL & PM, 3=AD) 
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j o b s . The c o r r e l a t i o n s a c r o s s t h e c h a l l e n g e and d e d i c a t i o n components 
were so h i g h t h a t we c o u l d n o t c r e a t e s e p a r a t e i n d i c e s . The me*ans, wh i c h 
a g a i n hover around t h e 2.5 p o i n t o f t h e s c a l e , l o o k i n t h e " n o r m a l " range 
f o r i n d i c e s . We c o n t i n u e t o f i n d a l s o t h e " n o r m a l " d i f f e r e n c e s f r o m AD 
t o PL t o S c i e n t i s t . T h i s i s a n o t h e r case where t h e g e n e r a l l y - s a t i s f i e d 
mean s c o r e cannot g i v e us c l u e s t o t h e imp o r t a n c e o f t h i s f a c t o r i n p r e 
d i c t i n g s a t i s f a c t i o n s w i t h t h e o r g a n i z a t i o n , and t o some e x t e n t , c o n t r i b u 
t i o n s . For t h i s we w i l l need t o l o o k a t how t h i s measure v a r i e s w i t h t h e 
o t h e r s — t h i s comes l a t e r . 

F i n a l l y , i n t h i s s e t , freedom i s seen as o n l y i n t e r m e d i a t e by t h e 
r e s e a r c h s t a f f . Among t h e items g o i n g i n t o i t , t h e "minimal r e s t r i c t i o n s " 
i t e m g e t s more agreement th a n t h e " o v e r l o o k s d e v i a t i o n s " one. 

Prog r e s s and p r o m o t i o n i s seen as r e l a t i v e l y low by S c i e n t i s t s , par
t i c u l a r l y i n comparison w i t h PLs. E v a l u a t i o n p a n e l s , o f c o u r s e , were under 
development i n some s t a t i o n s when t h e d a t a were c o l l e c t e d , and S c i e n t i s t s 
were n o t a t a l l s u r e they u n d e r s t o o d o r l i k e d what they i n v o l v e d ; t h i s i t e m 
was r e l a t i v e l y low f o r S c i e n t i s t s . More on t h i s l a t e r i n t h e s e c t i o n on 
co n t r i but i ons. 

Satt s f a c t I o n s 

Here ( i n F i g u r e 6 -4 ) we f i n d two o f t h e major c r i t e r i a i n t h e s t u d y : 
s a t i s f a c t i o n w i t h t h e i n d i v i d u a l ' s own j o b , and s a t i s f a c t i o n w i t h and 
e v a l u a t i o n o f t h e s t a t i o n . Not t o o s u r p r i s i n g l y , t h e j o b g e t s a h i g h e r 
s a t i s f a c t i o n r a t i n g than does t h e more d i s t a n t and a b s t r a c t s t a t i o n . Par
t i c u l a r l y i m p o r t a n t i s t h e f a c t t h a t t h e r e s e a r c h e r s a re c l o s e t o t h e i n 
t e r m e d i a t e p o i n t on t h e s t a t i o n s a t i s f a c t i o n i n d e x . The items i n t h i s 
index d e a l i n g w i t h s t a t i o n a d a p t a t i o n t o change and coherence o f t h e r e 
s e a r c h program are t h e f a c t o r s which p u l l t h e s c o r e down. 

Summary 

By and l a r g e , t h e o r g a n i z a t i o n g e t s g e n e r a l l y p o s i t i v e r a t i n g s on 
th e s e measures, but t h e r e a r e areas where S c i e n t i s t s , and sometimes PLs 
t o o , a r e o n l y lukewarm. B e f o r e we can do a g r e a t deal w i t h t h e lower 
I t e m s , however, we need t o know how the s e f a c t o r s f i t t o g e t h e r , and whi c h 
a r e t h e i m p o r t a n t ones i n p r e d i c t i n g c r i t e r i a l i k e s a t i s f a c t i o n s and con
t r i b u t i o n . We w i l l b e g i n t h i s t a s k i n a l a t e r s e c t i o n o f t h i s c h a p t e r . 

FACTORS A JOB SHOULD AND DOES PROVIDE 

A p a r t o f the q u e s t i o n n a i r e which has p r o v i d e d v e r y u s e f u l d a t a f o r 
feedback has been t h a t w h i c h asked respondents t o i n d i c a t e , f o r each o f 
s e v e r a l f a c t o r s r a n g i n g f r o m c a r e e r growth t o j o b s t a b i l i t y , how i m p o r t a n t 
t o them t h a t f a c t o r would be i n s e e k i n g t h e " i d e a l " j o b , and how much oppor
t u n i t y t h e y have f o r i t i n t h e i r p r e s e n t j o b . The l e v e l s on t h e " i m p o r t a n c e " 
and " o p p o r t u n i t y " dimensions a r e I m p o r t a n t , as w e l l as t h e gap between t h e 
two d i m e n s i o n s . F i g u r e 6"5 t a b u l a t e s t h e r e s u l t s f o r ADs, PLs, and Sc i e n 
t i s t s . 
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FIGURE 6 -5 
IMPORTANCE AND OPPORTUNITIES IN JOB 
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The most important job f a c t o r f o r a l l groups (and w i t h no d i f f e r e n c e s 
among them) is tha t of chances fo r c a r e e r growth and use o f knowledge and 
s k i l l s . Second most important i s job s t a b i l i t y and a good s a l a r y ; then 
comes chances fo r s k i l l e d and congen ia l c o l l e a g u e s wi th whom to i n t e r a c t 
( fo r the r e s e a r c h e r s , at l e a s t ) . In t h e s e th ree d i m e n s i o n s , however, 
there a r e i n c r e a s i n g gaps between the " impor tance" and " o p p o r t u n i t y " r a t 
ings as one moves down the o r g a n i z a t i o n a l ladder from AD to PL and then 
to S c i e n t i s t . T h i s is p a r t i c u l a r l y t r u e f o r the s a l a r y - s t a b i l i t y and 
s k i l l e d c o l l e a g u e i n t e r a c t i o n d i m e n s i o n s . I t i s a l s o of i n t e r e s t tha t PLs 
t h i n k t h e i r oppor tun i ty fo r s t a t u s (advancement and to a s s o c i a t e wi th 
l e a d e r s h i p ) i s h i g h e r than the importance they g i v e i t . 

R e s e a r c h in o ther o r g a n i z a t i o n s has been c o n s i s t e n t in showing that 
where t h e r e were l a r g e gaps between importance and o p p o r t u n i t y there were 
a l s o problems that needed to be d e a l t w i t h . However, i d e n t i f y i n g gaps and 
p lann ing a c t i o n s to c l o s e t h e s e gaps a r e o f t e n wor lds a p a r t . More o f t e n 
than n o t , gaps can only be c l o s e d by c o n s i d e r i n g human v a r i a b l e s , not s t r u c 
t u r a l ones — a much more d i f f i c u l t t a s k . Desp i te t h i s , pas t r e s e a r c h has 
shown tha t Improvements can be made and gaps can be c l o s e d in these human 
v a r i a b l e a r e a s . 

Much of our work w i t h t h e s e da ta in F o r e s t S e r v i c e feedback has been to 
e x p l o r e the reasons f o r g a p s , us ing data f o r the s t a t i o n o n l y , and comparing 
t h e s e data w i t h the n a t i o n a l norms p r e s e n t e d h e r e . There a r e d i f f e r e n c e s a c r o s s 
the s t a t i o n s in the o r d e r i n g of the i n d i c e s and in the width of the gaps . 
The " o p p o r t u n i t y " measures have a l s o shown themselves to be important in 
looking a t s a t i s f a c t i o n s , as we w i l l see below. In p a r t i c u l a r , the " s e l f -
a c t u a l i z a t i o n " d imension of oppor tun i ty f o r own c a r e e r growth r e l a t e s to 
s a t i s f a c t i o n s and to S c i e n t i f i c C o n t r i b u t i o n of S c i e n t i s t s , as we w i l l s e e . 

STIMULATION IN THE JOB 

The f i n a l o r g a n i z a t i o n a l s e c t i o n we w i l l d i s c u s s i n v o l v e s a s e r i e s of 
q u e s t i o n s which asked r e s e a r c h e r s to r a t e the amount of s t i m u l a t i o n they 
get to perform w e l l from v a r i o u s s o u r c e s , such as s u p e r v i s o r , p e e r s , own 
prev ious work , c l i e n t s and t h e i r p rob lems, e t c . The means for i n d i c e s 
c r e a t e d from t h e s e measures a r e p l o t t e d in F i g u r e 6-fc. 

For a l l t h r e e g roups , and f o r r e s e a r c h e r s more than f o r ADs, the 
g r e a t e s t s t i m u l u s comes from the i n d i v i d u a l ' s own past work , s t a n d a r d s , 
and c u r i o s i t y . PLs are a l s o h i g h e r than S c i e n t i s t s on t h i s dimension 
what we would hope to f i n d i f the " s e l f - s t a r t i n g " c a p a b i l i t i e s of PLs 
are to be important in gu id ing the development of r e s e a r c h . The s u p e r v i s o r 
is a g r e a t s t i m u l u s only fo r the AD; he has only "some" impact on the re 
s e a r c h e r s . C o l l e a g u e s and c l i e n t s f a l l in between the i n t e r n a l and the 
s u p e r v i s o r ' s s t i m u l u s , though i t i s i n t e r e s t i n g here tha t PLs a r e more 
c l i e n t - and c o l l e a g u e - o r i e n t e d than a r e the S c i e n t i s t s . A g a i n , these mea
s u r e s w i l l show up in our o v e r a l l p r e d i c t i v e models . 

WHO ARE THE MOST AND LEAST S A T I S F I E D ? 

Modern management theory s t r e s s e s tha t o r g a n i z a t i o n s have human as 
w e l l as p h y s i c a l products (or In the c a s e of r e s e a r c h , the knowledge pro 
d u c t ) . The measures of s a t i s f a c t i o n wi th the job and s t a t i o n become, 
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t h e n , important c r i t e r i o n measures . The q u e s t i o n h e r e , t h e r e f o r e , i s 
wh ich r e s e a r c h e r s s e e t h e i r j o b s as more o r l e s s s a t i s f y i n g ? S ta ted another 
way, the q u e s t i o n i s , what a r e the persona l and o p i n i o n f a c t o r s which d i s 
t i n g u i s h the more from the l e s s s a t i s f i e d ? 

c 

In p r e l i m i n a r y a n a l y s e s (not shown here ) we looked a t the r e l a t i o n 
o f the s a t i s f a c t i o n measures to a l a r g e s e t of p e r s o n a l c h a r a c t e r i s t i c s 
and i n d i c e s coming from the o r g a n i z a t i o n a l measures . Both b i v a r i a t e and 
m u l t i - v a r i a t e a n a l y s e s were used in an attempt to s e l e c t those i n d i c a t o r s 
which has some r e l a t i o n s h i p w i th s a t i s f a c t i o n . A g r e a t dea l of thought 
went in to s e l e c t i n g measures which both (a) had some t h e o r e t i c a l r e l a t i o n 
to s a t i s f a c t i o n s and (b) showed some e m p i r i c a l r e l a t i o n s h i p in the d a t a . 
The attempt was p a r t of a more g e n e r a l m o d e l - b u i l d i n g e f f o r t — the model 
which we have s a i d w i l l be used to t i e the s e c t i o n s of t h i s repor t to 
g e t h e r . 

One type of a n a l y s i s , in p a r t i c u l a r , s e n s i t i z e s us to the importance 
of the measure of " c h a l l e n g e and d e d i c a t i o n " we exp lo red e a r l i e r . Let us 
begin w i t h t h i s a n s l y s i s , then move on to examine what the f a c t o r s a r e 
which r e l a t e to g r e a t e r or l e s s e r f e e l i n g s of c h a l l e n g e and d e d i c a t i o n , 
and then move one , in c o n c l u s i o n , to the o v e r a l l a n a l y s i s of s a t i s f a c t i o n s . 

AID A n a l y s i s of S a t i s f a c t i o n w i t h the S t a t i o n 

The a n a l y t i c a l model we wi11 use h e r e , " A I D , " * i d e n t i f i e s i n t e r a c t i o n s 
in p r e d i c t o r v a r i a b l e s by c o n s t r u c t i n g groups of respondents through com
b i n a t i o n s of c h a r a c t e r i s t i c s or l e v e l s on the p r e d i c t o r s , wi th the groups 
being maximal ly homogeneous on the c r i t e r i o n v a r i a b l e . In F i g u r e 6*7 t n e 

v e r t i c a l s c a l e r e p r e s e n t s the index of s a t i s f a c t i o n w i t h the s t a t i o n , w h i l e 
the asymmetr ic branches a c r o s s the p r e d i c t o r s , and the groups so d e f i n e d , 
a r e c l e a r l y v i s i b l e . 

We can see tha t the most s a t i s f i e d r e s e a r c h e r s in F o r e s t S e r v i c e a r e 
those who repor t high c h a l l e n g e and d e d i c a t i o n and good i n t e r p e r s o n a l com
munica t ion w i t h i n p r o j e c t s . T h i s is 18% o f a l l r e s e a r c h e r s . I f c h a l l e n g e 
and d e d i c a t i o n a r e ra ted h i g h , but informal communication a r e poor (a to ta l 
of kj% f a l l in t h i s g r o u p ) , s a t i s f a c t i o n wi th the s t a t i o n is lower . For 
t h i s group , freedom and o p p o r t u n i t i e s f o r s c i e n t i f i c i n t e r a c t i o n can over 
come some of the s a t i s f a c t i o n gap c r e a t e d by lower informal communication 
( c r e a t i n g groups 4 and 5 in the f i g u r e ) . At the bottom of s t a t i o n s a t i s 
f a c t i o n , the 3k% who f a l l here because of r a t i n g s o f low c h a l l e n g e and 
d e d i c a t i o n can be f u r t h e r d i v i d e d on t h e i r r a t i n g s o f s t a t i s t i c a l and 
e d i t o r i a l support s e r v i c e s , a d i v i s i o n which may be a meaningful r e f l e c t i o n 
of s t a t i o n suppor ts f o r r e s e a r c h e r s , or may be j u s t a minor q u i r k of the 
a n a l y s i s . 

*Au tomat ic I n t e r a c t i o n D e t e c t i o n (AID) produces groups of c a s e s by s u c c e s s i v e 
s p l i t s on dichotomous p r e d i c t o r v a r i a b l e s so as to do the bes t p o s s i b l e job 
o f a c c o u n t i n g fo r v a r i a t i o n on a cont inuous c r i t e r i o n v a r i a b l e . Two d e c i s i o n 
r u l e s a r e a p p l i e d r e p e a t e d l y to make s p l i t s : (1) s e l e c t the group wi th the 
l a r g e s t e r r o r v a r i a n c e ( a l l c a s e s a t the f i r s t s t e p ) ; ( 2 ) s p l i t . t h e group in 
two on tha t p r e d i c t o r (not a l r e a d y used) which does the bes t job of account ing 
f o r v a r i a t i o n in the s e l e c t e d group. The a n a l y s i s s t o p s when groups reach a 
s p e c i f i e d minimum s i z e , and /or when s p l i t s produce below-minimum e x p l a n a t i o n 
of e r r o r v a r i a n c e . See Sonqu is t and Morgan ( 1 9 6 4 ) . 
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FIGURE 6-7 

AID A n a l y s i s of S a t i s f a c t i o n With and E v a l u a t i o n 
of the S t a t i o n 

(Data from S c i e n t i s t s and P L s ) 

HIGH 1 1 

2 i 

Very good I n f o r m a l , 
P r o j e c t Communlc. 

(18.2%) 

Hi C h a l l e n g e 
D e d i c a t i o n 

F a i r - t o - p o o r 
I n f o r m a l , P r o j . 
Commun i c 

Good S t a t i s t i c a l & 
S e r v i c e s 

2 

Hi Opp. f o r S c i . ( 1 1 . I i ) 
5 I n t e r a c t i o n (w. p e e r s ) 

^Low Opp. f o r S c i . (8%) 
I n t e r a c t i o n (w. p e e r s ) 

Freedom 
(28.4%) 

(21.6%) 

Lo C h a l l e n g e 
£ D e d i c a t i o n 

Poor S t a t i s t i c a l & 
Edi t o r i a l S e r v i c e s 

(12.8%) 

38.8% of v a r i a n c e accounted f o r 
N = 845 

LOW 5 i 

AID GROUPS PLOTTED BY MEAN ON INDEX 
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The i n t e r a c t i ons here a r e impor tant . Assumi ng the r e s e a r c h e r has f eel -
ings of high persona l c h a l l e n g e in work , and sees high d e d i c a t i o n to work 
among those around him, h i s own s a t i s f a c t i o n w i t h the s t a t i o n can be r e 
duced i f the re a r e poorer o p p o r t u n i t i e s f o r informal communicat ion, freedom, 
or s c i e n t i f i c i n t e r a c t i o n . I t should be a good mot iva to r to the system to 
improve informal communication in p r o j e c t s that a lmost h a l f {k7%) of a l l 
r e s e a r c h e r s a r e high in c h a l l e n g e and d e d i c a t i o n but r a t e informal p r o j e c t 
communications as f a i r to poor , and more i m p o r t a n t l y , that t h i s group i s 
s u b s t a n t i a l l y below those who repor t good i n t e r n a l communication in terms 
o f t h e i r s a t i s f a c t i o n wi th the s t a t i o n . 

AID A n a l y s i s of Job S a t i s f a c t i o n 

In F i g u r e 6-8 the p i c t u r e changes somewhat, keeping c h a l l e n g e and 
d e d i c a t i o n , but b r i n g i n g in some of the j o b oppor tun i ty f a c t o r s . Re
s e a r c h e r s most s a t i s f i e d w i t h t h e i r j o b s a r e those who: see high c h a l l e n g e 
and d e d i c a t i o n , and h igher o p p o r t u n i t i e s f o r persona l c a r e e r g rowth , and 
high o p p o r t u n i t i e s f o r s t a b l e , w e l l - p a y i n g j o b s . T h i s i s only about 3% 
of a l l r e s e a r c h e r s , however. The l a r g e s t group of r e s e a r c h e r s s a y s 
c h a l l e n g e and d e d i c a t i o n a r e h i g h , as is growth o p p o r t u n i t y , but oppor
t u n i t i e s f o r s a l a r y - s t a b i l i t y a re low (about kl%, p u t t i n g together the 
f u r t h e r s p l i t on r a t i n g s o f the s c i e n t i f i c in format ion env i ronment , groups 
k and 5 ) . At the bottom of job s a t i s f a c t i o n a r e r e s e a r c h e r s fo r whom c h a l 
lenge and d e d i c a t i o n , and growth o p p o r t u n i t i e s a r e see as low. 

I t seems, t h e n , tha t c h a l l e n g e and d e d i c a t i o n and c a r e e r growth 
o p p o r t u n i t i e s a r e the most important p r e d i c t o r s , and t h a t they operate in 
a l i n e a r f a s h i o n ( s i n c e growth oppor tun i ty f u r t h e r s p l i t s both of the c h a l 
lenge and d e d i c a t i o n g r o u p s ) . I f we stopped h e r e , and looked a t r e s e a r c h e r s 
who ra te both of these f a c t o r s h i g h , we would have 51% of a l l r e s e a r c h e r s . 
T h i s looks r e a s o n a b l y good, p a r t i c u l a r l y s i n c e the subsequent s p l i t s do 

not make a g r e a t deal of d i f f e r e n c e in terms of lowering the s a t i s f a c t i o n 
menas fo r the " low" s p l i t g roups . On the o ther hand, low c h a l l e n g e and 
d e d i c a t i o n seems to be the death k n e l l fo r s a t i s f a c t i o n . h e r e , j u s t as i t 
was in the c a s e of s a t i s f a c t i o n w i t h the s t a t i o n . 

CHALLENGE AND DEDICATION 

The c h a l l e n g e and d e d i c a t i o n f a c t o r which proves so important can be 
underscored by comments taken from the respondents t h e m s e l v e s . 

High Job or S t a t i o n S a t i s f a c t i o n 

" i t [ t t i s a] new, c h a l l e n g i n g 
ass ignment that w i l l r e q u i r e (and 
a l l o w ) me to drop my p r o f e s s i o n a l 
o b s o l e s c e n c e and take on new 
cont i nuIng educat i o n . " 

"I am proud to be a s s o c i a t e d 
w i t h the s c i e n t i s t s and s t a f f 
h e r e . " 

Low Job or S t a t i o n S a t i s f a c t i o n 

" B e c a u s e of a l a c k of c h a l l e n g i n g 
w o r k . . . ! am looking for a p o s i t i o n 
o u t s i d e the F S . " 

"What is hardes t i s to keep my 
d e d i c a t i o n , d r i v e , and commitment 
' u p , ' in the f a c e of s e r i o u s l y 
l i m i t i n g job c o n d i t i o n s , p r i m a r i l y 
in the a r e a s of budget ing and man
power!" 
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FIGURE 6 -8 

AID A n a l y s i s of S a t i s f a c t i o n With Own Job 

(Data from S c i e n t i s t s and P L s ) 

HIGHj ^ 

Hi Opp. f o r 
$ , S t a b i 1 i ty ( 9 . 3 % ) 

Hi Opp. to 
Hi C h a l l e n g e Grow 
£ Dedi c a t i o n 

Low Opp f o r 
$ , S t a b i 1 i ty 

Low Opp 
to Grow ( 1 8 . 9 % ) 

Hi Opp. to 
Grow 

Low C h a l l e n g e 
& D e d i c a t i o n 

Low Opp. to 
Grow 

( 7 . 1 % ) 

3 0 . 5 % of v a r i a n c e accounted for 
N = 9 3 3 

Very good S c i . 1nfo 
5 Env . ( 20 .7%) 

. F a i r - t o - p o o r S c i . I n f o , 
Env . (26%) 

LOW 5 

AID GROUPS PLOTTED BY HEAN ON INDEX 
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HTgh Job or S t a t i o n S a t i s f a c t i o n , 
cont i nued 

"Most c h a l l e n g i n g to my c a r e e r . " 

"I am v e r y s a t i s f i e d and l i k e my 
j o b . I ded ica ted a l l my t a l e n t 
to work f o r the U . S . Government 
and F S . " 

Low Job or S t a t i o n S a t i s f a c t i o n , 
cont i nued 

r 

" S t i m u l a t i o n to d e d i c a t e o n e s e l f to 
the job i s l a c k i n g — the o v e r a l l 
system does not p r o v i d e the pro 
f e s s i o n a l z e a l one developed in 
graduate s c h o o l . I t i s d i f f i c u l t 
to s t r i v e for e x c e l l e n c e when i t 
i s unrecognized when a c h i e v e d . " 

"The s c i e n t i s t s by and l a r g e a r e 
ded ica ted to the work. There i s an 
apparent l ack of l e a d e r s h i p and 
d i r e c t i o n a t the h i g h e r l e v e l s , 
t h e r e f o r e , few s c i e n t i s t s a re t r u l y 
ded ica ted to the s t a t i o n . Most 
would 1 ike to b e . " 

There a r e some v a l u a b l e c l u e s in t h e s e quotes about what makes a job 
a n d / o r s t a t i o n a more c h a l l e n g i n g p l a c e to work, and one which evokes f e e l 
ings of d e d i c a t i o n to work among s t a f f . C h a l l e n g e i s provided by newness, 
and w i t h the s t i m u l a t i o n r e c e i v e d from c o l l e a g u e s . D e d i c a t i o n probably is 
earned by the o r g a n i z a t i o n in the way i t t r e a t s the i n d i v i d u a l ( fo r " o r g a n i 
z a t i o n " we might be tempted to s u b s t i t u t e " l e a d e r s h i p " ) . 

The work of P e l z and Andrews (1966) a l s o h i g h l i g h t s the r o l e of " d e d i c a 
t i o n " in p r e d i c t i n g per formance, something we w i l l tu rn to in a l a t e r c h a p t e r . 
They a l s o drew together some i m p l i c a t i o n s fo r f a c t o r s which might Improve 
d e d i c a t i o n l e v e l s in an R&D l a b : 

" S c i e n t i s t s who a r e g i v e n a genuine s h a r e In the d e c i s i o n - m a k i n g 
p r o c e s s — and by t h i s we mean not s imply l e f t a l o n e to pursue 
whatever they l i k e , but brought in to genuine p o l i c y d e c i s i o n s - -

thereby become more invo lved i n , and committed t o , the t e c h n i c a l 
goa ls tha t a r e being d e c i d e d . " . . . The o u t s t a n d i n g s c i e n t i s t i s 
e x c i t e d about h i s own work, but i t a l s o h e l p s i f o t h e r people 
a r e e x c i t e d too. The s u p e r v i s o r who can see meaning and s i g n i 
f i c a n c e in the work h i s s u b o r d i n a t e s are doing thereby h e l p s to 
r e i n f o r c e t h e i r own e n t h u s i a s m . . . .We s u s p e c t tha t a d e l i b e r a t e 
and mi ld amount of d i v e r s i t y in the work content can be one of 
s e v e r a l means to b u i l d a s e n s e of persona l Invo lvement . " 

^ . T h u s , o p p o r t u n i t i e s , s t i m u l i , and i n t e r a c t i o n s seem Important r e l a 
t i v e s of c h a l l e n g e and d e d i c a t i o n , a t l e a s t from the w r i t t e n comments and 
the work o f P e l z and Andrews. 

The q u e s t i o n I s , then , what f a c t o r s r e l a t e to the r e s e a r c h e r ' s f e e l i n g s 
o f g r e a t e r or l e s s e r c h a l l e n g e and d e d i c a t i o n . The comments and P e l z and 
Andrews' work g i v e us some g u i d e l i n e s , and we have a ready p r e d i c t o r s e t in 
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some of the i n d i c e s c r e a t e d from the q u e s t i o n n a i r e : F i r s t , we have the a s s e s s 
ment of the importance of p e e r s , own i d e a s , s u p e r v i s o r s , and c l i e n t s in s t i 
mula t ing r e s e a r c h e r s to perform w e l l ; second a r e the r a t i n g s of-how much 
oppor tun i ty r e s e a r c h e r s saw f o r a c h i e v i n g v a r i o u s f a c t o r s in t h e i r j o b s 
( t h i n g s l i k e persona l c a r e e r growth , s t a t u s , s a l a r y and job s t a b i l i t y , i n 
t e r a c t i o n s w i t h p e e r s , working on important p r o b l e m s ) . F i n a l l y , we covered 
persona l i n t e r a c t i o n s by adding the Index of i n t e r p e r s o n a l / i n f o r m a 1 com
mun ica t ion w i t h i n the s t a t i o n and u n i t . P r e l i m i n a r y a n a l y s e s led to the r e 
moval of some of t h e s e measures as un impor tant , be fo re we got to the a n a l y s e s 
shown in F i g u r e 6 - 9 . The r e s u l t s a r e presented in what w i l l become the f i r s t 
s tep of our o v e r a l l p r e d i c t i v e m o d e l . * L e t ' s begin w i t h a look a t the r e 
s u l t s f o r S c i e n t i s t s , and then go on to the P L s . 

For S c i e n t i s t s , i t i s c l e a r that oppor tun i ty f o r persona l career growth 
i s the most important p r e d i c t o r of c h a l l e n g e and d e d i c a t i o n , f o l l o w e d by 
a c c e s s to a good i n t e r p e r s o n a l communication network w i t h i n the s t a t i o n and 
work u n i t . S t i m u l u s prov ided by the s u p e r v i s o r a l s o c o n t r i b u t e s a l i t t l e . 

For P L s , the i n t e r p e r s o n a l communication network the most important 
p r e d i c t o r , fo l lowed by growth o p p o r t u n i t i e s , and of l e s s e r impor tance , s t i 
mulus r e c e i v e d from c o l l e a g u e s i n s i d e or o u t s i d e the s t a t i o n . 

S o , both S c i e n t i s t s and PLs appear to need to f e e l tha t they can grow 
in t h e i r c a r e e r s and have l i n k a g e s to important g roups . S c i e n t i s t s and PLs 
a r e s i m i l a r in tha t the i nforma1 commun i c a t i ons network in the s t a t i on and 
u n i t p rov ides much of t h i s l i n k a g e . They a r e d i f f e r e n t in tha t S c i e n t i s t s 
seem to get t h e i r important l i n k a g e s c l o s e r to home ( the s u p e r v i s o r i s some
what i m p o r t a n t ) , w h i l e PLs a r e a b i t more " c o s m o p o l i t a n , " in s t r e s s i n g 
" c o l l e a g u e " r e l a t i o n s h i p s e i t h e r in or out of the s t a t i o n . 

One f u r t h e r note i s needed on informal ne tworks : fo r S c i e n t i s t s t h i s 
measure appears to account f o r c o r r e l a t i o n s between c h a l l e n g e and d e d i c a t i o n 
and the s u p e r v i s i o n items and s t i m u l a t i o n r e c e i v e d from c o l l e a g u e s and 
c h i e f s . In the p rev ious c h a p t e r we saw that S c i e n t i s t s a r e more s a t i s f i e d 
w i th s u p e r v i s o r s who g i v e i n t e r p e r s o n a l s u p p o r t , f a c i l i t a t e the j o b , and a r e 
open to i n t e r a c t i o n s . S i n c e t h i s must happen through the I n t e r p e r s o n a l / 
informal communications w i t h i n the work group, we might s p e c u l a t e tha t s u p e r 
v i s o r s a r e more important In i n c r e a s i n g c h a l l e n g e and d e d i c a t i o n than the 
a n a l y s i s here I n d i c a t e s - - i . e . , tha t they a r e important in keeping Informal 
communication f l o w i n g . Turn ing t h i s a round, s u p e r v i s o r s may be too committed 
to u s i n g on ly formal communication c h a n n e l s . 

The a n a l y s e s do not account for a l l of the measure of c h a l l e n g e and d e d i 
c a t i o n , however, as the moderate v a r l a n c e - a c c o u n t e d - f o r f i g u r e s a t t e s t ( 4 3 % 
f&r S c i e n t i s t s , 3 3 % fo r P L s ) . From a n a l y s e s not shown, moreover , we f i n d tha t 
what i s " l e f t " in c h a l l e n g e and d e d i c a t i o n a f t e r the i n t e r a c t i o n and oppor tun i ty 

*We r e t u r n to path a n a l y s i s h e r e , a l though i t ignores s t a t i s t i c a l i n t e r a c t i o n s , 
s i n c e we a r e beginning to b u i l d the o v e r a l l p r e d i c t i v e model which i s too com
p l e x fo r the AID approach . 
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FIGURE 6 -9 

Path A n a l y s i s of C h a l l e n g e and D e d i c a t i o n 

FOR SCIENTISTS (N=639) 

S a t i s f a c t i o n w i t h S u p e r v i s o r 

S t imulus from S u p e r v i s o r 

S t imulus from C o l l e a g u e s 

In terpersona1 Commun i c a t I on 

Opportuni ty f o r Growth 

FOR PLs (N=242) 

S a t i s f a c t i o n w i th S u p e r v i s o r 

S t imulus from S u p e r v i s o r 

S t imulus from C o l l e a g u e s 

In terpersona1 Commun i ca t 

O p p o r t u n i t i e s f o r Growth 
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measures a r e c o n t r o l l e d out s t i l l p r e d i c t s s a t i s f a c t i o n w i th s t a t i o n and 
job in j u s t the way i t d id e a r l i e r ( i . e . , in a l l a n a l y s e s except job 
s a t i s f a c t i o n fo r P L s ) , but I t s p r e d i c t i v e power i s lowered c o n s i d e r a b l y . 
S o , t h e r e a r e d i f f e r e n c e s in c h a l l e n g e and d e d i c a t i o n not accounted fo r 
by p e r c e i v e d growth o p p o r t u n i t i e s and p o t e n t i a l s f o r i n t e r a c t i o n which 
s t i l l r e l a t e to d i f f e r e n c e s in s a t i s f a c t i o n s w i t h s t a t i o n and j o b . What 
the c h a l l e n g e and d e d i c a t i o n " rema inder" might r e l a t e to i s a m y s t e r y , 
but some of i t may be due to i n d i v i d u a l v a r i a t i o n in i n t e r e s t in the work 
and where i t i s done, p a r t i c u l a r m o t i v e s , and so on . 

In summary, f e e l i n g s of c h a l l e n g e in and d e d i c a t i o n to the work a r e 
the s t r o n g e s t p r e d i c t o r s of s a t i s f a c t i o n s w i th s t a t i o n and job (except 
fo r j o b s a t i s f a c t i o n of P L s ) ; and some, though not a l l , of c h a l l e n g e and 
d e d i c a t i o n can be e x p l a i n e d by p e r c e i v e d o p p o r t u n i t i e s f o r persona l c a r e e r 
growth and the r e s e a r c h e r ' s a b i l i t y to i n t e r a c t w i t h important g roups . The 
important groups in regard to c h a l l e n g e and d e d i c a t i o n fo r S c i e n t i s t s a r e 
c l o s e a t hand ( the i n t e r p e r s o n a l network and the s u p e r v i s o r ) , w h i l e PLs 
a r e more extended ( the i n t e r p e r s o n a l network and " c o l l e a g u e " r e l a t i o n s h i p s 
in o r out of the s t a t i o n ) . 

THE PREDICTIVE MODEL FOR SATISFACTION 

The a n a l y s e s we have d i s c u s s e d s o f a r p r o v i d e some c l u e s f o r the s t r u c 
tu re of the o v e r a l l p r e d i c t i v e model we seek to d e v e l o p . We have seen tha t 
t h e r e a r e s e v e r a l f a c t o r s which p r e d i c t the measure of c h a l l e n g e and d e d i c a 
t i o n , and tha t t h i s , p l u s o ther i n d i c a t o r s , r e l a t e s to the two k inds of 
s a t i s f a c t i o n s . We wi11 use t h e s e r e l a t i o n s h i p s in the path a n a l y s e s to 
come. In t e s t i n g the model we have inc luded a l l of the p r e d i c t o r s which 
our p r e v i o u s a n a l y s e s showed to be impor tant , and have ordered the model 
In the way which f i t s best w i t h both theory and our e x p e r i e n c e s w i t h the 
F o r e s t S e r v i c e . 

We do f i n d that there a r e enough d i f f e r e n c e s between S c i e n t i s t s and PLs 
that we need to produce d i f f e r e n t a n a l y s e s fo r e a c h . L e t ' s b e g i n , t h e n , 
w i t h the model fo r S c i e n t i s t s , in which the i n d i v i d u a l and o r g a n i z a t i o n a l 
o p i n i o n f a c t o r s a r e used to p r e d i c t s a t i s f a c t i o n s . The r e s u l t s a r e g i v e n 
in F i g u r e 6 -10 . The data fo r c h a l l e n g e and D e d i c a t i o n we have seen e a r l i e r : 
( c h a l l e n g e and d e d i c a t i o n i s h i g h e r when r e s e a r c h e r s repor t g r e a t e r growth 
o p p o r t u n i t i e s , and b e t t e r communication l i n k a g e s . 

For S c i e n t i s t s , c h a l l e n g e and d e d i c a t i o n I s the s t r o n g e s t p r e d i c t o r 
of s a t i s f a c t i o n w i th the s t a t i o n , as we 've seen e a r l i e r . Those who a r e 
more s a t i s f i e d w i t h F o r e s t S e r v i c e p lann ing a r e more s a t i s f i e d w i t h the 
s t a t i o n , and freedom, informal communicat ion, and s e r v i c e s make a d i f f e r e n c e , 
too. Note tha t informal communication a f f e c t s s t a t i o n s a t i s f a c t i o n d i r e c t l y , 
even though i t a l s o i s a s t rong p r e d i c t o r of c h a l l e n g e and d e d i c a t i o n , which 
in t u r n r e l a t e s to s a t i s f a c t i o n . S o , i f we summed up the d i r e c t and i n 
d i r e c t e f f e c t s of Informal communicat ion, the power of t h i s measure would 
be even g r e a t e r . 
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FIGURE 6 - 1 0 

Path A n a l y s i s of O r g a n i z a t i o n a l F a c t o r s 
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Moving on to look a t s a t i s f a c t i o n w i t h the S c i e n t i s t ' s own j o b , we 
f i n d tha t c h a l l e n g e and d e d i c a t i o n and o p p o r t u n i t i e s fo r c a r e e r growth 
a r e the s t r o n g e s t p r e d i c t o r s . The p h y s i c a l and i n f o r m a t i o n a l e n v i r o n 
ments a l s o he lp a l i t t l e . E x p e r i e n c e in F o r e s t S e r v i c e r e s e a r c h probably 
r e l a t e s to job s a t i s f a c t i o n through s e l e c t i v e r e t e n t i o n of s t a f f — S c i e n 
t i s t s who have been employed longer a r e probably t h o s e happy enough to 
s t a y . F i n a l l y , s a t i s f a c t i o n w i t h the s t a t i o n r e l a t e s to s a t i s f a c t i o n 
w i t h the j o b , though i t i s not a p a r t i c u l a r l y important p r e d i c t o r . 

Turn ing to PLs ( i n F i g u r e 6 * 1 1 ) , s a t i s f a c t i o n w i t h F o r e s t S e r v i c e p lann ing 
r e p l a c e s c h a l l e n g e and d e d i c a t i o n as the most important p r e d i c t o r of s a t i s f a c 
t i o n w i t h the s t a t i o n , and the p h y s i c a l environment becomes s i g n i f i c a n t , though 
of l i t t l e importance. Perhaps the PL i s r e a c t i n g to the s t a t i o n more in 
terms of how i t f u n c t i o n s as a g o a 1 - r e a c h i n g o r g a n i z a t i o n (through p lann ing ) 
than in terms of how i t p r o v i d e s a c h a l l e n g i n g env i ronment ; t h i s f i t s w i t h 
the data showing PLs to be more s e l f - s t a r t i n g , providng more of t h e i r own 
c h a l 1 e n g e . 

PLs more s a t i s f i e d w i t h t h e i r j o b s a r e those who see more o p p o r t u n i t i e s 
fo r c a r e e r growth, have more e x p e r i e n c e in F o r e s t S e r v i c e r e s e a r c h , b e t t e r 
s c i e n t i f i c in format ion exchange e n v i r o n m e n t s , and repor t g r e a t e r c h a l l e n g e 
and d e d i c a t i o n and more s a t i s f a c t i o n w i t h t h e i r s t a t i o n . Fo l low ing the 
PL t rend to be more " i n t e r n a l l y m o t i v a t e d " growth o p p o r t u n i t i e s a r e more 
impor tan t , and c h a l l e n g e and d e d i c a t i o n l e s s s o , f o r PLs as compared w i t h 
S c i e n t i s t s . The e x p e r i e n c e measure probably i n d i c a t e s , a g a i n , tha t more 
s a t i s f i e d people s t a y in the o r g a n i z a t i o n longer . 

One of the i n t e r e s t i n g f i n d i n g s f o r both groups i s tha t s a t i s f a c t i o n s 
w i t h the s t a t i o n and the job a r e r e l a t i v e l y independent . P a r t o f t h i s may 
be due to the f a c t that c h a l l e n g e and d e d i c a t i o n p r e d i c t s both types of 
s a t i s f a c t i o n , and c o n t r o l s the p r e d i c t i v e power of s t a t i o n s a t i s f a c t i o n 
when we a n a l y z e s a t i s f a c t i o n w i t h the j o b . Another way of looking a t t h i s 
i s , however, tha t they two k inds of s a t i s f a c t i o n a r e d i s t i n c t In l a r g e p a r t , 
but that both have a t l e a s t the one common p r e d i c t i v e e lement : p e r c e p t i o n s 
of a c h a l l e n g i n g environment in which r e s e a r c h e r s a r e d e d i c a t e d to work. 

In summary, then , the watchwords fo r s a t i s f a c t i o n seem to be t h e s e : 
(1) a c h a l l e n g i n g environment evoking f e e l i n g s of d e d i c a t i o n , (2 ) open I n 
formal in format ion about work and the o r g a n i z a t i o n (which h e l p s f e e l i n g s of 
c h a l l e n g e and d e d i c a t i o n , t o o ) , (3 ) room for persona l c a r e e r growth, and 
(4) more minor f a c i l i t a t i n g e f f e c t s of the p h y s i c a l , s u p p o r t , and informa
t i o n a l env i ronments . The s a t i s f y i n g r e s e a r c h env i ronment , t h e r e f o r e , i s 
a v e r y human one. 
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FIGURE 6-11 

Path A n a l y s i s of O r g a n i z a t i o n a l F a c t o r s 
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CHAPTER 7 
S C I E N T I F I C AND APPLIED CONTRIBUTION 

READER'S GUIDE: 

T h i s i s one of the key c h a p t e r s in the repor t d e a l i n g wi th the impor
tant c o n t r i b u t i o n c r i t e r i a . The a n a l y s e s a r e a b i t complex, though, as 
we compare r e s u l t s of s e v e r a l methodo log ies . The best a d v i c e we can 
g i v e i s to work through the c h a p t e r c o n c e n t r a t i n g on the d i s c u s s i o n s and 
summaries. The diagrams in the a n a l y s i s s e c t i o n a r e almost s e l f - e x p l a n a 
t o r y , too . 

CHAPTER SUMMARY: 

We a r e a t tempt ing to understand the k i n d s of c o n t r i b u t i o n s F o r e s t S e r 
v i c e r e s e a r c h e r s make to s c i e n c e and /or a p p l i c a t i o n s . " C o n t r i b u t ion" in 
e i t h e r a r e a i s measured by combining a p p r o p r i a t e w r i t t e n o u t p u t s , meetings 
a t t e n d e d , and o p i n i o n s about p a s t and p o t e n t i a l c o n t r i b u t i o n . 

The data show that a b s o l u t e l e v e l s of c o n t r i b u t i o n a r e h igher in the 
s c i e n t i f i c a r e a than in the a p p l i e d . T h i s i s p a r t i c u l a r l y t rue fo r w r i t t e n 
o u t p u t s . R e s e a r c h e r s seem to be more a c t i v e in reach ing a p p l i e d u s e r s 
through meet ings than through p r i n t c h a n n e l s . C o n t r i b u t i o n in both areas 
i s h igher fo r PLs than for S c i e n t i s t s . ADs, however, a t tend as many s c i e n 
t i f i c meet ings as do the PLs - - a s i t u a t i o n which may h inder in format ion 
f 1 ow. 

There a r e some d i f f e r e n c e s between S c i e n t i s t s and PLs in terms of f a c t o r s 
which account f o r l e v e l s of s c i e n t i f i c c o n t r i b u t i o n (PLs may be l e s s depen
dent on o r g a n i z a t i o n a l c o n d i t i o n s ) . 

- p e r s o n a l s t y l e s of work - - a more "complex" problem-
s o l v i n g s t y l e ( f o r both g r o u p s ) , and g r e a t e r e x p e r i e n c e 
and e d u c a t i o n ( fo r S c i e n t i s t s ) 

- a n open, " a l i v e " in format ion f low environment 
- a c h a l l e n g i n g , d e d i c a t i o n - c r e a t i n g o r g a n i z a t i o n a l s e t t i n g 

( fo r S c i e n t i s t s ) 

The r e l a t i o n s between s c i e n t i f i c c o n t r i b u t i o n and s a t i s f a c t i o n s w i t h the 
job and the s t a t i o n a r e complex: on the s u r f a c e , more s a t i s f i e d r e s e a r c h e r s 
( p a r t i c u l a r l y S c i e n t i s t s ) c o n t r i b u t e more, but i f we make " a l l o the r th ings 
e q u a l " in terms of f a c t o r s p r e d i c t i n g both s a t i s f a c t i o n s and c o n t r i b u t i o n , 
then h igher c o n t r i b u t o r s among S c i e n t i s t s a r e a b i t l e s s s a t i s f i e d . 

For a l l r e s e a r c h e r s , t h r e e th ings a r e important in reach ing h igh l e v e l s 
of a p p l i e d c o n t r i b u t i o n : 

-some s c i e n t i f i c product to d i s s e m i n a t e ( i . e . , h igher s c i e n 
t i f i c c o n t r i b u t i o n - - t h e r e is a p o s i t i v e r e l a t i o n between 
the two) 

- a s t i m u l u s from c l i e n t problems 
- o r g a n i z a t i o n a l suppor ts fo r a p p l i c a t i o n work ( l i n k i n g w i t h 

c l i e n t s ) 

The c h a p t e r ends w i t h some comments about ways managers might t r y to 
improve c o n t r i b u t i o n l e v e l s . A lo t of t h i s , p a r t i c u l a r l y fo r a p p l i e d 
c o n t r i b u t i o n , r e l a t e s to o r g a n i z a t i o n a l support expressed through the 
reward system — t h i s i s covered in the next c h a p t e r . 
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INTRODUCTI ON 

C o n t r i b u t i o n is the name of the game in s c i e n c e . I t i s what i n d i v i d u a l 
r e s e a r c h e r s s t r i v e to a c h i e v e , and what managers e v a l u a t e in j u d g i n g the 
v a l u e of the i n d i v i d u a l . The d i f f i c u l t y comes, however, when we t r y to 
d e c i d e j u s t what we mean by " c o n t r i b u t i o n . " 

An e x p l i c a t i o n of t h i s term i s not mere academic e x e r c i s e . Debate 
about what r e s e a r c h e r s should be d o i n g , and how to e v a l u a t e work , i s an on
going and c r u c i a l d i s c u s s i o n in many a r e a s of s c i e n c e — and the F o r e s t 
S e r v i c e Is no e x c e p t i o n . In f a c t , we s u s p e c t tha t debate is s t r o n g e r here 
in academic env i ronments , because the m i s s i o n - o r i e n t a t i o n of the F o r e s t 
S e r v i c e i n c r e a s e s e x t e r n a l and i n t e r n a l demands f o r a c c o u n t a b i l i t y , expan
s i o n of knowledge, and u t i l i t y of r e s e a r c h in s o l v i n g rea l problems. 

The view we w i l l take here Is tha t t h e r e is no c o n t r i b u t i o n inheren t 
in new knowledge; t h e r e Is only c o n t r i b u t i o n t £ some a r e a of the use of 
knowledge . * In " t r a d i t i o n a l " a c a d e m i c - o r i e n t e d s c i e n c e , the most va lued 
c o n t r i b u t i o n Is to the body of theory and f i n d i n g s w i t h i n the s c i e n t i f i c 
d i s c i p l i n e or f i e l d . The product ion and communication systems of d i s c i p l i n e -
o r i e n t e d s c i e n c e a r e geared to maximize t h i s kind of c o n t r i b u t i o n . In m i s 
s i o n - o r i e n t e d s c i e n c e , the b a s i c p r o c e s s of d i s c o v e r y remains the same ( the 
" s c i e n t i f i c method") , but the m o t i v a t i o n fo r r e s e a r c h s h i f t s from the i n v e s 
t i g a t o r ' s own c u r i o s i t y about the wor ld to tha t c u r i o s i t y coupled w i t h the 
needs of some n o n - s c i e n t i f i c person or group. A l s o , the c o n t r i b u t i o n i s to 
t h e s e same n o n - s c i e n t i s t s and the s o l u t i o n of t h e i r rea l problems. We w i l l 
m a i n t a i n tha t t h e s e two approaches to c o n t r i b u t i o n a r e not a n t i t h e t i c a l , 
and tha t i t i s p o s s i b l e to c o n t r i b u t e to both a r e a s w i th the same "chunk" 
of knowledge. 

In t h i s approach to c o n t r i b u t i o n , t h e n , the c r u c i a l d i s t i n c t i o n is 
the group or a r e a which becomes the aud ience f o r the knowledge. The com
m u n i c a t i o n system of s c i e n c e becomes the handle n e c e s s a r y fo r a n a l y s i s of 
c o n t r i b u t i o n . The s c i e n t i s t i s known l e s s f o r h i s work than f o r the com
municated p roducts of h i s work. The d i f f i c u l t y here is tha t of d e c i d i n g 
where in the communication p r o c e s s c o n t r i b u t i o n should be measured; F i g u r e 
7 - l shows the p o s s i b i l i t y . 

FIGURE 7-1 

P o i n t s fo r Measuring C o n t r i b u t i o n s 

Work/ ^ Communicated fv Used 
Product 1 is* Product 1 is* Product 

* R i g h t away we narrow the scope of c o n t r i b u t i o n to be w i t h i n the a r e a of 
knowledge, e l i m i n a t i n g a d m i n i s t r a t i o n , group f a c i l i t a t i o n , e t c . These a r e a s 
o f c o n t r i b u t i o n a r e , of c o u r s e , v i t a l to the o r g a n i z a t i o n , but we p r e f e r 
to s e e them as f a c i 1 1 t a t o r s of the Important end product of knowledge. 
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Each of the three forms of the "p roduc t" may be e i t h e r documented ( u s u a l l y 
counted) or e v a l u a t e d . Each form of the product has a s p e c t s more or l e s s 
amenable to documentation or e v a l u a t i o n . The t r i c k is a lways to f i n d those 
a s p e c t s which g i v e a v a l i d and r e l i a b l e measure o f c o n t r i b u t i o n . 

Our approach is tha t the bes t point a t which to measure c o n t r i b u t i o n 
i s the f u r t h e s t measurab le one along the c h a i n in F i g u r e - 1 . I d e a l l y , 
t h i s would be the po int of use o f the knowledge. Moreover, we contend 
tha t e v a l u a t i o n s , made by knowledgeable p e o p l e , a r e u s u a l l y more a c c u r a t e 
than a f t e r - t h e - f a c t documentat ion . However, as the assessment of c o n t r i 
bu t ion gets more a c c u r a t e the f u r t h e r down the c h a i n we measure , the act 
o f measurement a l s o becomes i n c r e a s i n g l y d i f f i c u l t : the r e s e a r c h e r s a r e 
known, t h e i r communicated products a r e u s u a l l y known, but t h e i r audience 
and uses made a r e d i s p e r s e d and v a r i e d . 

Let us look b r i e f l y at some of the a l t e r n a t i v e measures of c o n t r i b u t i o n 
a t each of the three product l e v e l s (see F i g u r e 7 - 2 ) . 

Each l e v e l of the c h a i n p r e s e n t s d i f f i c u l t i e s : the f i r s t because of 
i t s dependence on p o s s i b l y b i a s e d s e l f - r e p o r t s ; the communicated s tep be 
c a u s e o f p o s s i b l y f u g i t i v e messages and the tenuous (though g e n e r a l l y p o s i 
t i v e ) l i n k between q u a n t i t y and q u a l i t y ; and the use s t e p because of un
known u s e r s and e x t e r n a l b a r r i e r s which may i n h i b i t use of the work ( p a r t i 
c u l a r l y fn the a r e a of use by n o n - s c i e n t i s t s — e . g . , p o l i c y , r e s o u r c e , 
o r c h a n g e - r e s i s t i n g c o n s t r a i n t s ) . 

I d e a l l y , we would l i k e to measure c o n t r i b u t i o n s at a l l t h r e e l e v e l s , 
looking fo r convergences in the data from e a c h . P r a c t i c a l l y , in t h i s 
s tudy at l e a s t , we have been c o n s t r a i n e d by budgets and l a c k of a c c e s s to 
a p p l i e d c l i e n t s from at tempt ing any a s s e s s m e n t a t the t h i r d l e v e l . F u r t h e r , 
the c o n s t r a i n t s l i m i t e d the p o s s i b i l i t y of doing much in the way of c o l l e c 
t i n g a s s e s s m e n t s from o ther i n d i v i d u a l s . We a r e f o r c e d to r e l y on s e l f -
repor ted data on q u e s t i o n n a i r e s c o l l e c t e d from the r e s e a r c h e r s themse lves . 
A l l we can do beyond measur ing the number of w r i t t e n products and a t tendances 
a t m e e t i n g s , e t c . , i s to ask the r e s e a r c h e r to e v a l u a t e the impact h i s work 
h a s / w i l l have on h i s d i s c i p l i n e and on a p p l i c a t i o n s . 

The measures we f i n a l l y s e t t l e d o n , f o r what we w i l l c a l l s c i e n t i f i c 
and a p p l i e d c o n t r i b u t i o n , each g i v e equal weight to three a r e a s : 

1. o p i n i o n of r e s e a r c h e r about h i s c o n t r i b u t i o n 
2 . events a t tended 
3 . w r i t t e n products 

I-n' the c a s e of s c i e n t i f i c c o n t r i b u t i o n t h e s e are geared toward the s c i e n 
t i f i c d i s c i p l i n e and a u d i e n c e ; in the c a s e of a p p l i e d , toward u s e s . b y non-
s c i e n t i s t s . The d e t a i l s of the measures a r e g i v e n in Appendix C. 

In Appendix B we a l s o compared our measures w i th r a t i n g s made by ADs 
in two s t a t i o n s , and w i t h data on s u p e r v i s o r s ' annual performance rev iews 
and e v a l u a t i o n panel r e s u l t s taken from the s t a t i o n f i l e s . The comparisons 
showed t h a t : 
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FIGURE 7-2 

A l t e r n a t i v e Measures of C o n t r i b u t i o n s 

C o n t r i b u t i o n to 
D i s c i p 1 i ne 

C o n t r i b u t i o n to 
A p p l i c a t i o n s of S c i e n c e 

Work Product 

S c i ent i s t s 1 e v a l u a t i ons 
of own past and p o t e n t i a l 
impact 

R a t I n g s by co l 1eagues and 
c h i e f s who know r e s e a r c h 
er p e r s o n a l l y 

S c i ent i s t s ' e v a l u a t ions 
of own p a s t and p o t e n t i a l 
impact 

R a t i n g s by c l i e n t s who 
know the r e s e a r c h e r 

Communicated Product 

Numbers of p a p e r s , a r t i 
c l e s , books, e t c . 

R a t i n g s by s c i e n t i s t s of 
q u a l i t y of w r i t t e n pro 
ducts 

Number of v e r b a l p r e s e n 
t a t i o n s of work to s c i e n 
t i s t s 

Number of a p p l i c a t i o n -
o r i e n t e d p a p e r s , manua1s, 
p a t e n t s , e t c . 

R a t i n g s of u s e f u l q u a l i t y 
of w r i t t e n product made 
by c l i e n t s 

Number of v e r b a l p r e s e n 
t a t i o n s to c l i e n t s 

S i z e of s c i e n t i s t ' s and 
c l i e n t group ( c i r c l e of 
i nf1uence 

Used Product 

Ex ten t work is v i s i b l e 
in t e a c h i n g in f i e l d 

R a t i n g s by peers of im
pact s c i e n t i s t has made 

S c i e n t i f i c honors r e -
ce i ved 

C i t a t i o n counts in works 
of p e e r s * 

E x t e n t w o r k / p r o c e s s e s a r e 
v i s i b l e in a p p l i c a t i o n s 

Use of m a t e r i a l s r e q u i r e d 
to implement s c i e n t ' s work 

Ra t ings by c l i e n t s of im
pact 

* l t i s q u e s t i o n a b l e whether c i t a t i o n counts t r u l y a s s e s s impact (not a l l c i 
t a t i o n s an author makes a r e r e l e v a n t or p o s i t i v e l y va lued - - one c i t e s the 
a u t h o r , one i s a t t a c k i n g ) . Moreover, c i t a t i o n s only a s s e s s impact on other 
p u b l i s h i n g a u t h o r s . 
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(1) our measures o f s c i e n t i f i c and a p p l i e d c o n t r i b u t i o n c o r r e l a t e 
about .50 w i t h each other 

(2) our measures c o r r e l a t e moderate ly w i t h ADs' r a t i n g s , and a 
b i t l e s s w i t h the s u p e r v i s o r s ' and panel data 

(3) the re i s not v e r y good covergence among the AD, s u p e r v i s o r , 
and pane 1 data about the r e s e a r c h e r 1 s cont r i but ions 

The c o n c l u s i o n of the comparison must be t h a t there is o n l y modest a g r e e 
ment among any of the measures of c o n t r i b u t i o n s , and our q u e s t i o n n a i r e data 
a t l e a s t look no worse than the in format ion now c o l l e c t e d to e v a l u a t e F o r e s t 
S e r v i c e r e s e a r c h e r s . 

We a l s o c r e a t e d a f i v e - f o l d c l a s s i f i c a t i o n of r e s e a r c h e r s based on the 
h i g h - l o w combinat ions of s c i e n t i f i c and a p p l i e d c o n t r i b u t i o n (wi th a "moderate 
on both" group added) . T h i s grouping proved very u s e f u l in f e e d b a c k , and wi11 
be v a l u a b l e h e r e , as w e l l . 

D ISCIPL INE DIFFERENCES IN CONTRIBUTION 

Appendix C c o n t a i n s an a n a l y s i s of d i s c i p l i n e d i f f e r e n c e s in F o r e s t 
S e r v i c e r e s e a r c h . One of the most i n t e r e s t i n g shows c o n t r i b u t i o n d i f f e r e n c e s 
among f i v e d i s c i p l i n e groups ( the a n a l y s i s Is shown in Appendix T a b l e C * 3 ) -
R e s e a r c h e r s in the Natura l S c i e n c e s a r e h i g h e s t in s c i e n t f i c c o n t r i b u t i o n , 
and P h y s i c a l S c i e n t i s t s l o w e s t . On a p p l i e d c o n t r i b u t i o n , the S o c i a l S c i e n 
t i s t s a r e h i g h e s t , w i th P h y s i c a l S c i e n t i s t s aga in lowest . We cannot say 
whether t h e s e d i f f e r e n c e s r e s u l t from d i f f e r i n g work, norms, o r t i e s to 
the o r g a n i z a t i o n . Most of the d i s c i p l i n e d i f f e r e n c e s in s c i e n t i f i c c o n t r i 
b u t i o n can be e x p l a i n e d i f we c o n t r o l f o r the b a s i c - a p p l i e d na ture of work 
done, f e e l i n g s of c h a l l e n g e and d e d i c a t i o n , s t i m u l i from own work, ideas 
and c u r i o s i t y , and in fo rmat ion g a t h e r i n g . App l i ed c o n t r i b u t i o n d i f f e r e n c e s 
among d i s c i p l i n e s a r e a lmost e x p l a i n e d by d i f f e r e n c e s in s c i e n t i f i c c o n t r i 
b u t i o n , the b a s i c - a p p l i e d work d imens ion , c h a l l e n g e and d e d i c a t i o n , c l i e n t 
s t i m u l i r e c e i v e d and o r g a n i z a t i o n a l support f o r l i n k i n g w i t h c l i e n t s . (Aga in , 
s e e Appendix C f o r more d e t a i l . ) Even w i t h these c o n t r o l s the S o c i a l S c i e n 
t i s t s a r e s t i l l h igher on the a p p l i e d c o n t r i b u t i o n measure. 

We a d j u s t e d the c o n t r i b u t i o n measures to remove e f f e c t s of d i s c i p l i n e : 
even though the d i f f e r e n c e s a r e of i n t e r e s t by themse lves , we d id not want 
them c l o u d i n g the a n a l y s e s to f o l l o w . 

LEVELS OF CONTRIBUTION 

Above and beyond the use of c o n t r i b u t i o n i n d i c e s , we need to get some 
f e e l f o r how much Is a c t u a l l y g e t t i n g done, and g e t t i n g t r a n s m i t t e d to i t s 
s c i e n t i f i c or a p p l i e d u s e r s . T a b l e 7 - I shows the d i s t r i b u t i o n s on the com
ponent Items from the two c o n t r i b u t i o n m e a s u r e s , and p rov ides the b a s i c data 
f o r a l l d i s c u s s i o n s In t h i s s e c t i o n . The t y p i c a l f i n d i n g in r e s e a r c h on 
s c i e n t i f i c c o n t r i b u t i o n s i s tha t w r i t t e n p r o d u c t i v i t y fo l lows a f requency 
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TABLE 7 -1 

L e v e l s of C o n t r i b u t i o n 

Number of A u t h o r s h 1 p s / C o a u t h o r s h i p s 

A. Sc i e n t i f i c 

SCIENTISTS PROJECT LEADERS 

None 1-2 3"5 6 -10 >10 None 1-2 3"5 6-10 >10 

Books 96% 4 91% 9 

Book Chapters 84 14 2 •k 70 23 6 

A b s t r a c t s , Reviews 73 17 8 2 A 65 17 13 4 ;'c 

J o u r n a l A r t i c l e s 22 29 27 14 8 11 24 34 19 12 

S c i e n t i f i c S t a t i o n P u b l i c a t i o n s 25 36 30 7 2 20 31 37 8 4 

Meet ing/Sympos i a papers 21 38 28 9 3 6 25 37 22 11 

B_. Appl ied 

P o p u l a r i z e d A r t i c l e s 

"How to do i t" S t a t i o n 
Pub 1 i c a t i ons 

Number of Events Attended 

A. Sc i ent i f i c -Techn i ca1 

63 

78 

28 

18 

40 

64 

36 

27 

17 

8 

AAA 

R e g i o n a l - N a t i o n a l Meet!ngs 22 54 21 3 - 8 45 39 8 1 

1 n t e r n a t i o n a l Meetings 77 21 1 58 36 5 * 
Workshops, Seminars 27 45 18 6 4 10 47 30 8 6 

R e s e a r c h e r - U s e r E v e n t s 

Workshops, Semi n a r s 41 40 14 3 •h 16 51 25 6 3 

P u b l i c Meet ings , Hear ings 75 16 8 J - 1 51 29 15 4 2 

User I n t e r e s t Group Meetings 46 31 16 4 3 26 31 29 9 4 

P l a n n i n g Meetings in P u b l i c 64 22 11 1 33 36 22 5 3 
or P r i v a t e S e c t o r 

Opin ions About C o n t r i b u t i o n 

A. Sc i ent i f i c 

AAA* 

Un i t has made Outs tand ing 
C o n t r i b u t i o n to F i e l d 

P r e s e n t Work L i k e l y to Make 
Very S u b s t a n t i a l C o n t r i b u t i o n 

B_. Appl ied 

A l l of U n i t ' s R e s u l t s F ind 
Fo l low-up or P r a c t i c a l A p p l i c 

P r e s e n t Work L i k e l y to Make 
Very S u b s t a n t i a l C o n t r i b u t i o n 

ro CL 
4 J Q . 
CO < 

26 

21 

9 

29 

0) 
4_i i/i 

(/) — 

36 

36 

43 

43 

29 

27 

37 

18 

11 

10 

c 
E <U 
OJ — 
+-> — 
ro o -
4-> CL 

to < 

36 43 16 

27 45 21 

12 52 30 

46 37 13 

* L e s s than one p e r c e n t . 
In l a s t f i v e y e a r s . 

* * * In l a s t two y e a r s . 
* * * * See Appendix A f o r format of the op in ion q u e s t i o n s . 

ifi — 

l 
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d i s t r i b u t i o n in which low output i s most f r e q u e n t , t a i l i n g of to fewer and 
fewer s c i e n t i s t s producing i n c r e a s i n g l y l a r g e r numbers of o u t p u t s . Many of 
the d i s t r i b u t i o n s here show t h i s s a m e ( e f f e e t . The more d i f f i c u l t s c i e n t i f i c 
o u t p u t s , l i k e books and book c h a p t e r s , a r e almost never produced. "None" in 
the past two y e a r s i s a very f requent response fo r the a p p l i e d outputs - -
e i t h e r w r i t t e n or in meet ings . There are a l s o d i f f e r e n c e s between PLs and 
S c i e n t i s t s , w i t h the PLs w r i t i n g or a t t e n d i n g more on every dimension we mea
s u r e d . 

Rather than examining t h e s e f i g u r e s c l o s e l y , we took a f l i g h t of fancy 
to t r y to e s t i m a t e y e a r l y outputs of r e s e a r c h e r s on some of the more i n t e r 
e s t i n g and important d i m e n s i o n s . A f t e r s e v e r a l assumpt ions about what the 
s c a l e s mean, * we a r r i v e d a t the v e r y rough f i g u r e s in Tab le 7 - 2 . We would 
guess that about 3 , 1 3 0 j o u r n a l a u t h o r s h i p s have been produced by F o r e s t S e r 
v i c e r e s e a r c h e r s in the past f i v e y e a r s ( 2 , 1 1 0 by the 693 S c i e n t i s t s and 1,020 
by the 251 P L s ) . The y e a r l y p roduct ion ( a u t h o r s h i p s and c o - a u t h o r s h i p s ) of 
j o u r n a l a r t i c l e s would then be about 630 in t o t a l (425 from S c i e n t i s t s , 205 
from P L s ) . F i n a l l y , the average S c i e n t i s t would then be producing s i x - t e n t h s 
of a j o u r n a l a u t h o r s h i p every year (or one every 1.7 y e a r s ) , and the average 
PL about e i g h t - t e n t h s of an a u t h o r s h i p per year (or one every 1.2 y e a r s ) . Of 
c o u r s e , s i n c e t h e r e a r e many m u l t i p l e a u t h o r s h i p s the t o t a l number of a r t i c l e 
would be lower than t h e s e f i g u r e s . The s c i e n t i f i c a r t i c l e I s the most f r e 
quent output of S c i e n t i s t s , and almost as high as the meeting/symposI urn paper 
fo r P L s . (Papers a r e probably h igher fo r PLs because they a t tend more m e e t i n g s , 
as we w i l l s e e , and o f t e n must w r i t e a paper in order to go . ) 

The a p p l i c a t i o n s - o r i e n t e d p u b l i c a t i o n s c l e a r l y take the back s e a t ; i f 
the " a v e r a g e " S c i e n t i s t ge ts h i s name on a s c i e n t i f i c s t a t i o n p u b l i c a t i o n 
about once every 2 .3 y e a r s , h i s name shows up on an a p p l i e d "how to do i t " 
s t a t i o n p u b l i c a t i o n on ly once in about every 14 y e a r s , and on a popu la r i zed 
a r t i c l e about every 7 y e a r s . The r a t e f o r PLs i s roughly double that of 
S c i e n t i s t s f o r these a p p l i e d media . 

Meeting a t tendance f i g u r e s show tha t the average S c i e n t i s t ge ts to a 
r e g i o n a l / n a t i o n a l s c i e n t i f i c meeting every 1.2 y e a r s , and the PL one every 
9 months or s o . Workshop a t tendance i s a b i t h igher fo r S c i e n t i s t s , though 
(about one per y e a r ) . Note, though that ( in Tab le 7 "1 ) about one in f i v e S c i 
e n t i s t s repor t _no such a t tendance in the l a s t f i v e y e a r s — perhaps s u p e r v i s o r s 
should check the f i l e s and l i s t s of up-coming meetings to i d e n t i f y t h e s e peo
p le and encourage them to get to some r e l e v a n t meet ings . One th ing which does 
not show up in these data i s the meeting a t tendance r a t e for ADs, which is a l 
most i d e n t i c a l to that of P L s . There seems to be a 

*The l e v e l s of output were aggregated i n t o c a t e g o r i e s in the q u e s t i o n n a i r e , 
So we s t a r t e d w i t h the f o l l o w i n g assumption about the meaning of "X" number 
p'roduced in the l a s t " n " y e a r s : 

A response of Probably means 
NONE NONE 
1-2 1.25 
3-5 3-5 
6 -10 7 
10+ 10 

Next we recoded the data a c c o r d i n g to t h e s e v a l u e s , and d i v i d e d by the number 
of y e a r s invo lved ( f i v e f o r w r i t t e n products and two fo r e v e n t s at tended) be
f o r e computing the y e a r l y average e s t i m a t e s in T a b l e 7 " 2 . 
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TABLE 7-2 

E s t i m a t e s of Y e a r l y C o n t r i b u t i o n 

Average Number Per Year 
No A u t h o r s h i p s , Coau thorsh ips 

A. S c l e n t I f T c 

Books 

Book Chapters 

A b s t r a c t s , Reviews 

J o u r n a l A r t i c l e s 

S c i e n t i f i c S t a t i o n P u b l i c a t i o n s 

Meet ing/Symposia Papers 

B_. Appl ied 

P o p u l a r i z e d A r t i c l e s 

"How to do i t " S t a t i o n P u b l i c a t i o n s 

Sc i ent i s t s 
(692) 

.01 

.05 

.14 

.61 

M 
.49 

14 

07 

PLs 
( 2 5 0 

.02 

. 11 

.20 

.81 

.53 

.84 

31 

14 

Number of Even ts Attended 

A. Sc ient i f i c - T e c h n i c a l 

R e g i o n a l - N a t i o n a l Meetings .83 

I n t e r n a t iona1 Meet i ngs .16 

Workshops, Seminars 1 .02 

B_. R e s e a r c h e r - U s e r Even ts 

Workshops, Semi nars .64 

P u b l i c Meet ings , Hear ings .31 

User I n t e r e s t Group Meetings .77 

P l a n n i n g Meetings in P u b l i c or P r i v a t e S e c t o r .42 

1 .28 

• 33 

1.37 

1.10 

.64 

1.24 

.94 
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"show the f l a g " not ion in d e c i d i n g who goes to meet ings . Any tendency 
to l e t the AD go to r e p r e s e n t the s t a t i o n negates the t rue in format ion 
g i v i n g and g e t t i n g f u n c t i o n s of s c i e n t i f i c meet ings . The da ta f o r i n t e r 
n a t i o n a l meetings (over 3 /4 of S c i e n t i s t s and 1/2 of PLs r e p o r t i n g no 
a t t e n d a n c e ) show the e f f e c t s of government r e s t r i c t i o n s on i n t e r n a t i o n a l 
t r a v e l . We have heard many c o m p l a i n t s about t h e s e r e s t r i c t i o n s from r e 
s e a r c h e r s , p a r t i c u l a r l y from the Northern t i e r of s t a t e s regard ing Cana
d i a n meetings - - ecology does not r e s p e c t n a t i o n a l b o r d e r s . Perhaps 
t h i s r e s t r i c t i o n could be eased c a t e g o r i c a l l y a t l e a s t fo r annual meet
ings of r e l e v a n t p r o f e s s i o n a l a s s o c i a t i o n s . * S p e c i a l a t t e n t i o n seems 
to be r e q u i r e d , a l s o , f o r s m a l l e r groups i n t e r e s t e d In problems of v i t a l 
i n t e r e s t to r e s e a r c h e r s from both s i d e s of the border . 

R e s e a r c h e r - u s e r events o c c u r , h a p p i l y , more o f t e n than a p p l i e d p u b l i c a 
t i o n s , w i t h workshops and seminars f o r u s e r s being the most f requent i n 
volvement fo r both S c i e n t i s t s (one every 1.6 y e a r s ) and PLs (one every 
11 months) . S t i l l , about k0% of S c i e n t i s t s and 16% of PLs have at tended 
none of t h e s e most popular meetings in the p a s t two y e a r s . 

The f i n a l s e c t i o n here I n v o l v e s the o p i n i o n s of r e s e a r c h e r s about 
t h e i r l e v e l s of c o n t r i b u t i o n to s c i e n c e and a p p l i c a t i o n s . The d i s t r i b u t i o n s 
and means f o r t h e s e Items a r e g i v e n at, the bottom of T a b l e 7 " 1 - * * PLs rate 
t h e i r p r e s e n t work and t h e i r u n i t ' s p a s t c o n t r i b u t i o n s h igher on both s c i e n 
t i f i c and a p p l i e d d imensions than do the S c i e n t i s t s . I t i s a l s o i n t e r e s t i n g 
tha t both groups r a t e t h e i r p r e s e n t work more p o s i t i v e l y in terms of i t s 
p o t e n t i a l f o r a p p l i c a t i o n than fo r i t s p o t e n t i a l c o n t r i b u t i o n to s c i e n t i f i c 
knowledge. B u t , f o r p a s t work of the u n i t , s c i e n t i f i c c o n t r i b u t i o n s a r e 
r a t e d more p o s i t i v e l y than the a p p l i e d . Perhaps t h i s i n d i c a t e s a percept ion 
o f r e s e a r c h e r s t h a t t h e r e i s a change toward a p p l i c a t i o n s underway, and/or 
a tendency f o r the a c t u a l ( p a s t ) use of work to be l e s s than the a p p l i c a 
t i o n p o t e n t i a l r e s e a r c h e r s see in i t . 

We cannot c l a i m that any of t h e s e data a r e p a r t i c u l a r l y a c c u r a t e a s s e s s 
ments of l e v e l s of c o n t r i b u t i o n , even though the output and meeting f i g u r e s 
seem to be r e a s o n a b l e , i f nothing e l s e . Of g r e a t e r i n t e r e s t i s an a n a l y s i s 
o f who c o n t r i b u t e s more or l e s s — we w i l l turn to tha t a n a l y s i s n e x t . 

WHO CONTRIBUTES THE MOST — AND THE LEAST? 

The p l a c e to begin our a n a l y s i s of c o n t r i b u t i o n i s w i t h more " A . I . D . " 
a n a l y s e s . As we d id in a n a l y z i n g s a t i s f a c t i o n s , p r e d i c t o r s used were those 
which showed up as important in e a r l y r e g r e s s i o n a n a l y s i s . 

*The a s s o c i a t i o n s would seem to be In a double bind i f they have a Cana
d i a n membership: on one hand there i s the p r e s s u r e to meet in Canada 
p e r i o d i c a l l y ; on the o t h e r , government-employed r e s e a r c h e r s won' t be 
t h e r e . 

* *Lower s c o r e s r e p r e s e n t more p o s i t i v e responses h e r e : 1.0 « "A a p p l i e s , " 
where statement "A" i s the wording l i s t e d in the t a b l e ; 5 .0 = "B a p p l i e s , " 
where statement " B " was a p o l a r o p p o s i t e s t a t e m e n t . 
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S c i e n t i f i c C o n t r i b u t i o n 

We begin w i th F i g u r e 7~3« These data show s t rong d i f f e r e n c e s in 
p r e d i c t o r s of s c i e n t i f i c c o n t r i b u t i o n between S c i e n t i s t s and P L s , and 
the j o b - r o l e of the i n d i v i d u a l makes the most d i f f e r e n c e among any of 
the p r e d i c t o r s ( i . e . , the f i r s t s p l i t i s on job r o l e ) : PLs a r e h igher on 
the s c i e n t i f i c c o n t r i b u t i o n measure than a r e S c i e n t i s t s ' . 

Among P L s , we see the importance for c o n t r i b u t i o n of the i n d i v i d u a l 
f a c t o r s of being a " s e l f - s t a r t e r " ( i . e . , g e t t i n g s t i m u l u s to perform we l l 
from o n e ' s own work, i d e a s , e t c . ) and p r e f e r r i n g to work on many a s p e c t s 
of problems a t a time ( the not ion of high " c o g n i t i v e complex i ty — see 
S c h r e y e r , 1 9 7 4 ) . The l a r g e s t group of PLs i s found in the h i g h e s t c o n t r i 
bu t ion c a t e g o r y : tha t i s , PLs high on i n t e r n a l s t i m u l a t i o n and c o g n i t i v e 
c o m p l e x i t y . PLs who a r e low on e i t h e r of t h e s e f a c t o r s drop down toward 
the o v e r a l l mean (zero) fo r a l l r e s e a r c h e r s . 

The r e s u l t s fo r S c i e n t i s t s show none of the e f f e c t s of the i n d i v i d u a l 
p r e d i c t o r s important fo r P L s ; w i th the e x c e p t i o n of e d u c a t i o n a l l e v e l , a l l 
of the important p r e d i c t o r s r e l a t e to c o n d i t i o n s w i t h i n the organ i z a t i o n , 
not w i t h i n the r e s e a r c h e r h i m s e l f . Ph.D. S c i e n t i s t s more a c t i v e in c o l l a 
b o r a t i v e r e s e a r c h who repor t good s c i e n t i f i c in format ion environments con
t r i b u t e the most , at a l e v e l a lmost as high as the top group of P L s . T h i s 
group i s only f i v e percen t of a l l r e s e a r c h e r s , however. For the non-Ph.D . 
S c i e n t i s t , c o l l a b o r a t i v e r e s e a r c h a c t i v i t y does not make a d i f f e r e n c e in 
c o n t r i b u t i o n , but f e e l i n g s of c h a l l e n g e and d e d i c a t i o n do. The s c i e n t i f i c 
in format ion environment s t i l l i s important f o r the non-Ph.D . group. The 
11% of a l l r e s e a r c h e r s who a r e non -doc tora te S c i e n t i s t s w i th poor s c i e n 
t i f i c in format ion environments c o n t r i b u t e the l e a s t (about two s tandard 
d e v i a t i o n s below the top group of P L s ) . 

These r e s u l t s h i g h l i g h t the importance to the r e s e a r c h o r g a n i z a t i o n 
of m a i n t a i n i n g open in format ion env i ronments , and the c h a l l e n g e of work 
or c o l l a b o r a t i v e a s s i g n m e n t s , f o r the S c i e n t i s t s ' s c i e n t i f i c c o n t r i b u t i o n . 
I t appears that PLs a r e l e s s dependent on the o r g a n i z a t i o n a l f a c t o r s — 
they were probably s e l e c t e d fo r t h e i r j o b s on the b a s i s of t h e i r a b i l i t y 
to be s e l f - s t a r t i n g people ( fo r whom the o r g a n i z a t i o n may not be too im
p o r t a n t ) . 

The w r i t t e n comments we have about s c i e n t i f i c communication h i g h l i g h t 
the importance of t h i s par t of the environment — p a r t i c u l a r l y tha t which 
d e a l s w i t h g e t t i n g knowledge d i s s e m i n a t e d . Le t us d i v i d e the comments 
a c c o r d i n g to the r e s e a r c h e r ' s l e v e l of s c i e n t i f i c c o n t r i b u t i o n : 

S c i e n t i f i c C o n t r i b u t i o n 

LOW HIGH 

I d o n ' t c a r e f o r the emphasis 
p l a c e d on p u b l i c a t i o n s in eva l 
u a t l n g s c i e n t i f i c a c c o m p l i s h 
ment. 

Something should be done about 
the time i t t akes to p u b l i s h a 
S t a t i o n r e s e a r c h paper . 
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FIGURE 7-3 

AID A n a l y s i s of the S c i e n t i f i c C o n t r i b u t i o n Index 

(Data from S c i e n t i s t s and P L s ) 
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LOW 

When I t takes 2 y e a r s to com
p l e t e a s t u d y , 1 y e a r to w r i t e 
I t and get i t r e v i e w e d , and 7 
to 12 months to get i t in p r i n t , 
you c a n ' t s t o c k up much of a 
record for promotion p u r p o s e s . 

We need s h o r t communications 
that get r e s u l t s out to u s e r s 
y e a r s before they normal ly get 
ou t . 

. . . s p e e d up p u b l i c a t i o n s . . . 

Only through cor respondence we 
a r e a b l e to keep up [wi th p e e r s ] 
. . . s h o r t a g e of t r a v e l f u n d s . . . 

HIGH 

[ e l i m i n a t e ] l a y e r s of I n - s e r v i c e 
r e v i e w e r s . 

Because of the backlog of mate
r i a l in American j o u r n a l s , i t 
i s o f t e n d i s c o u r a g i n g to p u b l i s h 
in some f i e l d s o u t s i d e of F o r e s t 
S e r v i c e o u t l e t s . 

I manage to read enough j o u r n a l 
a r t i c l e s . 

FTS te lephone s e r v i c e b r i n g s 
everyone w i t h i n easy r e a c h . 

A scan through the comments t h e s e s e l e c t i o n s r e p r e s e n t shows a concern 
fo r problems in p u b l i s h i n g expressed by both high and low c o n t r i b u t o r s - -
e i t h e r problems from s t a t i o n p o l i c i e s and procedures or lag t imes o u t s i d e 
the s t a t i o n . Low c o n t r i b u t o r s e x p r e s s a d i s t a s t e for the importance of 
p u b l i s h i n g . Only high c o n t r i b u t o r s mention good in format ion inputs w i th 
any f r e q u e n c y . 

A p p l i e d C o n t r i b u t i o n 

The AID a n a l y s i s of t h i s index shows a much s i m p l e r model , 
one we t h e r e f o r e cou ld re-work in the s l i g h t l y d i f f e r e n t format of F i g u r e 
The amount of support the r e s e a r c h e r s e e s from the s t a t i o n f o r U n k i n g w i th 
c l i e n t s makes the most d i f f e r e n c e in a p p l i e d c o n t r i b u t i o n — so much of a 
d i f f e r e n c e tha t each of the l e v e l s on t h i s measure kept s p l i t t i n g a p a r t in 
a n a l y s i s . We have t h e r e f o r e p l o t t e d a p p l i e d c o n t r i b u t i o n a c c o r d i n g to p e r 
c e i v e d l i n k a g e s u p p o r t . The th ree p l o t s r e p r e s e n t o ther groupings the a n a l y 
s i s c r e a t e d . The e f f e c t of support i s p o s i t i v e fo r a i l t h r e e g roups , though 
a b i t s t r o n g e r fo r PLs who a r e h i g h l y s t i m u l a t e d by c l i e n t problems. The 
o r g a n i z a t i o n a l suppor ts seem to have e f f e c t s (push ing?) on r e s e a r c h e r s who 
a r e not s t i m u l a t e d by c l i e n t problems, but t h i s group i s lowest in a p p l i e d 
c o n t r i b u t i o n no mat ter what the l e v e l of s u p p o r t . The c r u c i a l c h e m i s t r y , 
t h e n , seems to be the knowledge of c l i e n t problems, s t i m u l a t i n g and m o t i v a t i n g 
the r e s e a r c h e r to perform w e l l , coupled w i t h the p e r m i s s i o n and a s s i s t a n c e 
the s t a t i o n p r o v i d e s f o r a p p l i c a t i o n work. The q u e s t i o n remains as to how 
to p r o v i d e both p a r t s of t h i s m i x t u r e . R e s e a r c h e r s need to be c h a l l e n g e d by 
r e a l wor ld problems and have a d e s i r e to c o n t r i b u t e to t h e i r s o l u t i o n . I t 
I s hard to t h i n k about how to r e o r i e n t a r e s e a r c h e r who i s not — except 
through changes in the reward s y s t e m , which r e l a t e s back to o r g a n i z a t i o n a l 
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FIGURE 7-4 

Summary o f t h e AID A n a l y s i s o f t h e A p p l i e d C o n t r i b u t i o n Index 

(Da ta f r o m S c i e n t i s t s and PLs) 
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s u p p o r t s . Rather than a t tempt ing to get r e s e a r c h e r s to be more c l i e n t -
s t i m u l a t e d , we would sugges t tha t suppor ts be prov ided in the form o f : 

(1) L e g i t i m a c y g iven to a p p l i e d work. 
(2) L e a d e r s h i p and support s t a f f s k i l l s in 

the t e c h n i q u e s of g e t t i n g a p p l i c a t i o n s . 
(3) A c l i m a t e of a c t i v e s e e k i n g of a p p l i c a 

t i o n s , r a t h e r than the p a s s i v e "OK i f 
you want t o . " 

(k) Rewards r a t i o n a l l y and e q u i t a b l y g i v e n . 

The whole reward q u e s t i o n i s so important tha t we w i l l devote a chapte r 
to i t l a t e r . 

CONTRIBUTION IN THE PREDICTIVE MODEL 

Here we w i l l c o n t i n u e b u i l d i n g the path model we in t roduced in d e a l i n g 
w i t h c h a l l e n g e and d e d i c a t i o n and s a t i s f a c t i o n s . The model we have developed 
s a y s tha t s c i e n t i f i c c o n t r i b u t i o n should be p r e d i c t e d by s a t i s f a c t i o n s , c h a l 
lenge and d e d i c a t i o n , and p e r c e i v e d o p p o r t u n i t i e s fo r c a r e e r growth, p lus 
the 1nformat i o n - p r o c e s s t ng, s t imu1 u s , and co l 1aborat i ve r e s e a r c h a c t i v i ty 
measure we have seen to be important in t h i s c h a p t e r . In a d d i t i o n , educa 
t i o n and e x p e r i e n c e should be p r e d i c t o r s of c o n t r i b u t i o n as w e l l . 

We t h i n k a p p l i e d c o n t r i b u t i o n should be p r e d i c t e d by s c i e n t i f i c c o n t r i 
bu t ion ( the need to produce knowledge be fore g e t t i n g i t put to u s e ) . In 
a d d i t i o n , the l i n k a g e support and c l i e n t s t i m u l u s measures should be s t rong 
p r e d i c t o r s . As a l w a y s , we w i l l need to t e s t the model s e p a r a t e l y fo r S c i e n 
t i s t s and P L s . 

L e t us take a look a t the a n a l y s i s of s c i e n t i f i c c o n t r i b u t i o n f i r s t , 
then go on th a p p l i e d c o n t r i b u t i o n . 

S c i e n t i f i c C o n t r i b u t i o n : The r e s u l t s f o r S c i e n t i s t s a r e g iven in 
F i g u r e 7 - 5 . A l l of the p r e d i c t o r s which made a d i f f e r e n c e in the A . I . D . 
ana l y s i s cont i nue to be important h e r e : Sc i ent i s t s hi gher in s c i e n t I f i c 
c o n t r i b u t i o n have b e t t e r s c i e n t i f i c in format ion env i ronments , a r e more 
a c t i v e in c o l l a b o r a t i v e r e s e a r c h , see g r e a t e r c h a l l e n g e and d e d i c a t i o n . 
Beyond t h i s , p e r c e i v e d o p p o r t u n i t i e s fo r growth and c o g n i t i v e complex i ty 
a r e impor tant . E d u c a t i o n and e x p e r i e n c e a l s o he lp the s c i e n t i f i c c o n t r i b u 
t i o n of S c i e n t i s t s . F i n a l l y , s a t i s f a c t i o n s do not have the impor tan t , i n 
dependent e f f e c t on c o n t r i b u t i o n we had expected to f i n d . In t h i s type of 
a n a l y s i s , then , we begin to see the importance of n o n - o r g a n i z a t i o n a l f a c t o r s 
-"- the c o g n i t i v e and background ones - - which d id not show up in the e a r l i e r 
A . I . D . a n a l y s i s . * 

* A . I . D . shows fewer s i g n i f i c a n t p r e d i c t o r s than path a n a l y s t s c h i e f l y be
c a u s e I t uses up c a s e s , producing groups too smal l to be s p l i t f u r t h e r on 
o t h e r measures . The f a c t tha t p r e d i c t o r s a r e d ichotomized in A . I . D . proba
b ly a t t e n u a t e s the power of some m e a s u r e s , too . 
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FIGURE 7-5 
Path A n a l y s i s o f O r g a n i z a t i o n a l F a c t o r s and C o n t r i b u t i o n s 
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For PLs, i n F i g u r e 7"6, we b e g i n t o see some o r g a n i z a t i o n a l measures 
becoming i m p o r t a n t , i . e . , t h e i n f o r m a t i o n e n v i r o n m e n t and c o l l a b o r a t i v e 
r e s e a r c h a c t i v i t y . Higher c o n t r i b u t i n g PLs work more t o t a l hours per week, 
a l s o ; and t h i s i s more i m p o r t a n t f o r t h i s group t h a n f o r S c i e n t i s t s . The 
r e l a t i v e independence o f PLs f r o m o r g a n i z a t i o n a l c o n d i t i o n s c o n t i n u e s , 
t h o u g h , s i n c e we see t h a t c h a l l e n g e and d e d i c a t i o n and j o b s a t i s f a c t i o n do 
not p r e d i c t t h e s c i e n t i f i c c o n t r i b u t i o n o f t h e PL. 

F i n a l l y , we need t o t a k e a long l o o k a t the e f f e c t s o f s a t i s f a c t i o n 
w i t h t h e s t a t i o n o r s c i e n t i f i c c o n t r i b u t i o n f o r b o t h o f t h e j o b l e v e l s . 
For b o t h S c i e n t i s t s and PLs, h i g h e r c o n t r i b u t i n g r e s e a r c h e r s a r e 1 ess 
s a t i s f i e d w i t h t h e s t a t i o n . T h i s e f f e c t i s s t r o n g e r f o r PLs than f o r 
S c i e n t i s t s . 

The n e g a t i v e paths between s a t i s f a c t i o n s and c o n t r i b u t i o n a r e accounted 
f o r by o t h e r f a c t o r s which r e l a t e t o b o t h s e t s o f c r i t e r i a . T h i s i s shown 
w e l l i n T a b l e 7 _3« F i r s t o f a l l , i f we l o o k a t j u s t t h e c o r r e l a t i o n between 
s a t i s f a c t i o n s and s c i e n t i f i c c o n t r i b u t i o n , we f i n d t h a t i n almost a l l c ases, 
h i g h e r c o n t r i b u t o r s a r e more s a t i s f i e d w i t h j o b s and s t a t i o n s . The one 
e x c e p t i o n i s t h a t t h e r e i s no r e l a t i o n s h i p between s c i e n t i f i c c o n t r i b u t i o n 
and s a t i s f a c t i o n w i t h t h e s t a t i o n f o r PLs. Many o f t h e d i f f e r e n c e s i n 
s c i e n t i f i c c o n t r i b u t i o n and s a t i s f a c t i o n s a r e accounted f o r by f e e l i n g s o f 
c h a l l e n g e and d e d i c a t i o n , however, as we have seen i n t h e a n a l y s e s above. 
I f we c o n t r o l f o r c h a l l e n g e and d e d i c a t i o n d i f f e r e n c e s , t h e r e i s no c o r r e l a 
t i o n o f s c i e n t i f i c c o n t r i b u t i o n w i t h s t a t i o n s a t i s f a c t i o n , and a reduced 
one w i t h j o b s a t i s f a c t i o n . I f we add c o n t r o l s on p e r c e i v e d o p p o r t u n i t i e s 
f o r g r o w t h and e x p e r i e n c e , t h e c o r r e l a t i o n s g r a d u a l l y become n e g a t i v e between 
s a t i s f a c t i o n w i t h t h e s t a t i o n and s c i e n t i f i c c o n t r i b u t i o n , w h i l e f o r j o b s a t i s 
f a c t i o n t h e y j u s t go toward z e r o . 

So, i t may be t h e case t h a t a " p u r e " s a t i s f a c t i o n measure, c o n t r o l l e d 
t o remove components c o n t r i b u t e d by c h a l l e n g e and d e d i c a t i o n , e t c . , j_s_ lower 
f o r r e s e a r c h e r s who make g r e a t e r l e v e l s o f s c i e n t i f i c c o n t r i b u t i o n . G r e a t e r 
c r i t i c a l f a c i l i t i e s and p e r c e p t i o n s o f h i n d r a n c e s t o p r o d u c t i v i t y m i g h t 
account f o r t h i s . S t i l l , a l l r e s e a r c h e r s a r e not equal on p e r c e p t i o n s o f 
c h a l l e n g e and d e d i c a t i o n , and so on, and i f we j u s t g a t h e r e d r e s e a r c h e r s a t 
random ( r a t h e r t h a n a group s e e i n g equal c h a l l e n g e and d e d i c a t i o n ) , t h e more 
s a t i s f i e d i n d i v i d u a l s would be found t o c o n t r i b u t e a b i t more t o s c i e n t i f i c 
knowledge. 

S t i l l , s a t i s f a c t i o n s and c o n t r i b u t i o n show o n l y l i m i t e d r e l a t i o n s h i p s — 
t h e "human" and " h a r d " p r o d u c t s o f t h e o r g a n i z a t i o n a r e not as c l o s e l y 
connected here as t h e y might be i n an i n d u s t r i a l j o b , f o r example. Job 
s a t i s f a c t i o n does r e l a t e more s t r o n g l y t o c o n t r i b u t i o n t h a n does s a t i s f a c 
t i o n w i t h t h e o r g a n i z a t i o n — s i m p l y d e m o n s t r a t i n g t h a t t h e s t a t i o n i s more 
remote than t h e work s e t t i n g s f o r t h e i n d i v i d u a l r e s e a r c h e r . 

A p p l i e d C o n t r i b u t i o n : As we i n d i c a t e d above, t h e p r e d i c t i v e model f o r 
a p p l i e d c o n t r i b u t i o n i s a r e l a t i v e l y s i m p l e one i n v o l v i n g s c i e n t i f i c c o n t r i 
b u t i o n , s t i m u l i r e c e i v e d f r o m c l i e n t s , and t h e v i t a l d i mension o f o r g a n i z a t i o n a l 
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FIGURE 7-6 

O r g a n i z a t i o n a l F a c t o r s and C o n t r i b u t i o n s 
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TABLE 7-3 

E x p l a i n i n g C o r r e l a t i o n s between S a t i s f a c t i o n s and C o n t r i b u t i o n s 

S t a t i o n S a t i s f a c t i o n Job S a t i s f a c t i o n 
SCIENTISTS PLs SCIENTISTS PLs 

S c i e n t i f i c C o n t r i b u t i o n 

"Raw" c o r r e l a t i o n . 12 b . 0 3 N S • 2 7 b . 2 0 b 

P a r t i a l l e d on: 
Ch a l l e n g e and D e d i c a t i o n - . 0 7 N S -.oens • 1 5 b 

C h a l l e n g e p l u s O p p o r t u n i t y 
f o r Career Growth -.09 a -.n<-] . n b 

C h a l l e n g e p l u s Years i n 
F o r e s t S e r v i c e Research - . 1 0 b -., 2<-' • 0 9 a 

Key: a = p < . 0 5 ; b = p <.01 
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s u p p o r t f o r c l i e n t l i n k a g e s . A l l t h r e e o f t h e s e measures show s t r o n g paths 
t o a p p l i e d c o n t r i b u t i o n f o r b o t h S c i e n t i s t s and PLs. The i m p l i c a t i o n s r e 
main as s o l i d as t h e y were e a r l i e r : t h e r e s e a r c h e r f i r s t needs something • 
(a f i n d i n g ) t o get a p p l i e d , t h e n i n d i v i d u a l i n t e r e s t s i n c l i e n t s r e p r e s e n t e d 
by t h e i r a b i l i t y t o s t i m u l a t e him t o p e r f o r m , p l u s the a c t i v e s u p p o r t o f 
t h e o r g a n i z a t i o n f o r t h e work o f making t h e necessary l i n k s w i t h c l i e n t s . 

SCIENTIFIC AND APPLIED CONTRIBUTION TOGETHER 

We know s c i e n t i f i c and a p p l i e d c o n t r i b u t i o n s c o r r e l a t e p o s i t i v e l y , 
and t h a t s c i e n t i f i c i s a good p r e d i c t o r o f a p p l i e d . So f a r , t h o u g h , we have 
looked a t them s e p a r a t e l y . We w i l l remedy t h a t here. Our key t o such a n a l y 
s i s i s a f i v e - g r o u p c l a s s i f i c a t i o n o f r e s e a r c h e r s u s i n g b o t h c o n t r i b u t i o n 
measures. T h i s i s o f i n t e r e s t by i t s e l f , and we w i l l then d e t e r m i n e what 
f a c t o r s d i s t i n g u i s h t h e f i v e groups. 

A v e r y u s e f u l c l a s s i f i c a t i o n has been developed t o i d e n t i f y r e s e a r c h e r s 
as t o t h e i r l e v e l s o f b o t h s c i e n t i f i c and a p p l i e d c o n t r i b u t i o n . T h i s i s the 
f i v e - g r o u p c a t e g o r y scheme used i n M o r r i s and Lingwood ( 1 9 7 3 b ) , w h i c h we 
have d e s c r i b e d a g a i n i n F i g u r e 7 ~ 7 - There i s one l a r g e m i d d l e g r o u p , d e f i n e d 
as r e s e a r c h e r s who a r e moderate on b o t h k i n d s o f c o n t r i b u t i o n , and f o u r o t h e r 
groups d e f i n e d f r o m t h e c o m b i n a t i o n s o f l o w - o r - h i g h on t h e two measures. 
Since t h e two measures r e l a t e p o s i t i v e l y t o each o t h e r ( w i t h a c o r r e l a t i o n o f 
around .50) most o f t h e cases p i l e up a l o n g t h e d i a g o n a l f r o m " l o w - l o w , " 
t h r o u g h t h e "moderates," t o " h i g h - h i g h . " 

T h i s c o r r e l a t i o n t e l l s us t h a t most r e s e a r c h e r s w i l l f a l l a l o n g t h e 
"main d i a g o n a l " f r o m " l o w - l o w " t o " h i g h - h i g h , " and t h i s i s indeed t h e case 
i n F i g u r e 7 - 7 . H a l f o f a l l r e s e a r c h e r s ( S c i e n t i s t s and PLs t o g e t h e r ) f a l l 
i n t h e "moderate" g r o u p , w h i l e about o n e - f i f t h a r e h i g h i n b o t h k i n d s o f 
c o n t r i b u t i o n . The " p u r e r e s e a r c h e r s " and " a p p l i e r s " each r e p r e s e n t j u s t over 
one i n t w e n t y o f a l l r e s e a r c h e r s . The q u e s t i o n i s , t h e n , what dimensions 
d i s c r i m i n a t e these f i v e g r o u p s . 

" M u l t i p l e d i s c r i m i n a n t f u n c t i o n a n a l y s i s " i s such an I n t i m i d a t i n g term 
t h a t , f o r t h i s reason a l o n e , we would n o r m a l l y n o t employ I t I n a r e p o r t 
o f t h i s n a t u r e . However, we have one a n a l y s i s w h i c h c a p t u r e s so much mean
i n g i n t h e d a t a , and w h i c h g i v e s such a c l e a r u n d e r s t a n d i n g , t h a t we cannot 
l e a v e i t o u t . The q u e s t i o n we a r e a s k i n g t h r o u g h t h i s method can b e s t be 
summarized l i k e t h i s : 

Are t h e r e a s m a l l number o f u n d e r s t a n d a b l e d i m e n s i o n s w h i c h can 
be produced t o d i f f e r e n t i a t e t h e f i v e s c i e n t i f i c and a p p l i e d 
c o n t r i b u t i o n g r o u p s , and i f so, what I s t h e n a t u r e o f t h e s e 
dimensions? 

D i s c r i m i n a n t a n a l y s i s b e g i n s w i t h a number o f p r e d i c t o r measures, i n our 
case t h e same p r e d i c t o r s ( p e r s o n a l , i n f o r m a t i o n a l , o r g a n i z a t i o n a l , e t c . ) 
used i n t h e r e g r e s s i o n s , and a t t e m p t s t o reduce these t o a s m a l l e r number 
o f f u n c t i o n s o r independent d i m e n s i o n s . So f a r t h i s sounds l i k e f a c t o r 
a n a l y s i s , b u t t h e r e i s a q u a l i f i e r w h i c h makes a l l o f t h e d i f f e r e n c e : the 
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FIGURE 7-7 
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d i m e n s i o n s are formed n o t j u s t f r o m t h e c o r r e l a t i o n s among t h e p r e d i c t o r s , 
r a t h e r , t h e di m e n s i o n s formed are t h o s e w h i c h m a x i m a l l y s e p a r a t e cases 
a c c o r d i n g t o some g r o u p i n g In w hich t h e y a r e p l a c e d — i n o u r ca s e , t h e f i v e 
c o n t r i b u t i o n - t y p e g r o u p s . The number o f di m e n s i o n s needed depends on the 
d a t a ( i . e . , number o f p r e d i c t o r s , t h e c o r r e l a t i o n s among them, and t h e way 
t h e s e r e l a t e t o t h e c r i t e r i o n g r o u p s ) , and each d i m e n s i o n e x t r a c t e d w i l l 
a c c o u n t f o r s u c c e s s i v e l y l e s s o f t h e d i f f e r e n c e s among t h e g r o u p s . We can 
go on t o d e t e r m i n e how t h e p r e d i c t o r measures c o r r e l a t e t o each d i m e n s i o n , 
much t h e way we w o u l d l o o k a t l o a d i n g s i n a f a c t o r a n a l y s i s t o come up w i t h 
a l a b e l f o r a f a c t o r . 

A l l o f t h i s t e c h n i c a l d i s c u s s i o n may n o t be t o o h e l p f u l t o some r e a d e r s , 
b u t t h e r e s u l t s can be i n t e r p r e t e d by anyone. We f o u n d t h a t most o f t h e 
e x p l a n a t o r y power we c o u l d a c h i e v e came f r o m t h e f i r s t two dimensions p r o 
duced, even though a t o t a l o f f o u r d i m e n s i o n s were c r e a t e d by t h e a n a l y s i s 
p r o g r a m . * When we c o r r e l a t e d t h e o r i g i n a l p r e d i c t o r s w i t h each dimension 
we f o u n d we c o u l d t y p i f y each as f o l l o w s : 

Dimension One: Researchers who g o t h i g h e r " f u n c t i o n s c o r e s " 
on t h i s d i m e n s i o n can be c h a r a c t e r i z e d as h a v i n g : 

--more y e a r s o f e x p e r i e n c e i n F o r e s t S e r v i c e r e s e a r c h 
--a b e t t e r s c i e n t i f i c i n f o r m a t i o n e n v i r o n m e n t 
- - b e t t e r i n f o r m a l o r p r o j e c t communication 
--more a c t i v i t y i n c o l l a b o r a t i v e r e s e a r c h p r o j e c t s 
--more c h a l l e n g e I n and d e d i c a t i o n t o t h e i r w o r k 
- - b e t t e r chances f o r p r o m o t i o n and t r a i n i n g 
--more s u p p o r t f r o m t h e o r g a n i z a t i o n f o r c l i e n t 

1inkage a c t i v i t i e s 
— m o r e o p p o r t u n i t y t o work on problems i m p o r t a n t t o 

th e s t a t i o n o r t o c l i e n t s 
.--more rewards f r o m l e a d e r s h i p f o r a p p l i c a t i o n s 
- - g r e a t e r o v e r a l l s a t i s f a c t i o n w i t h t h e i r j o b and 

s t a t i o n 

Dimension Two: Researchers who s c o r e d h i g h e r h e r e were: 

" - o f lower e d u c a t i o n l e v e l 
- - h i g h e r i n r e a d i n g a p p l i e d media 

*The i m p o r t a n c e o f each d i m e n s i o n can be l o o k e d a t two ways: f i r s t , how 
much o f t h e t o t a l a c c o u n t a b l e - f o r v a r i a t i o n a c r o s s t h e groups does t h i s 
d i m e n s i o n c o n t r o l ; second, how much o f t h e v a r i a t i o n i n t h e d i m e n s i o n o r 
f u n c t i o n s c o r e s can be accounted f o r by t h e gro u p s . The r e s u l t s f o r f o u r 
d i m e n s i o n s l o o k e d l i k e t h i s : 

Dimension 

1 2 3 k 
% o f a c c o u n t a b l e v a r i a 
t i o n by d i m e n s i o n 72% 13% 10% 5% 

% o f v a r i a t i o n i n dimen
s i o n s c o r e a c c o u n t a b l e 
f o r by t h e groups 3 6 % 3% 7% **% 
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The f i r s t d i m e n s i o n combines e x p e r i e n c e , i n f o r m a t i o n , r e a c t i o n s t o t h e 
o r g a n i z a t i o n , and p e r c e i v e d s u p p o r t f o r a p p l i c a t i o n s w o r k . The second 
l o o k s v e r y a p p l l e d - o r l e n t e d , w i t h l i t t l e s u r p l u s meaning. The q u e s t i o n 
i s , where do t h e f i v e c o n t r i b u t i o n groups f a l l when we p l o t them on s c a l e s 
r e p r e s e n t i n g each o f t h e s e two dimensions? F i g u r e 7"8 t e l l s t h e s t o r y . 

L e t ' s d i s p o s e o f Dimension Two f i r s t , s i n c e i t r e q u i r e s t h e l e a s t 
e x p l a n a t i o n . We s a i d i t sounded v e r y a p p l i c a t i o n s - o r i e n t e d , b u t t h i s i s 
an o v e r - s i m p l i f i c a t i o n . We can see t h a t o n l y two o f t h e groups a r e s e p a r a t e d 
a c c o r d i n g t o t h i s d i m e n s i o n : t h e " a p p l i e r s " and the " p u r e r e s e a r c h e r s . " I f 
t h i s were a d i m e n s i o n s e n s i t i v e o n l y t o a p p l i e d c o n t r i b u t i o n , t h e n we w o u l d 
e x p e c t t o f i n d group 4, t h e " h i g h - h i g h s " as h i g h as t h e " a p p l i e r s , " and 
g r o u p 2 , t h e " l o w - l o w s " as low as t h e "pur e r e s e a r c h e r s . " T h i s c l e a r l y 
I s n ' t t h e case. I t l o o k s as I f t h i s d i m e n s i o n s e p a r a t e s r e s e a r c h e r s who 
have chosen, o r who have been l e d by reason o f t h e i r e d u c a t i o n l e v e l , t o 
make c o n t r i b u t i o n s I n one o f t h e two a r e a s , b u t not t h e o t h e r . The " a p p l i e r s " 
a r e l e s s - w e l l e d u c a t e d , b u t a r e more a t t e n t i v e t o a p p l i e d media; t h e " p u r e 
r e s e a r c h e r s " a r e j u s t t h e r e v e r s e — h i g h e d u c a t i o n , and low use o f a p p l i c a t i o n -
o r i e n t e d media. 

The most i n t e r e s t i n g d i m e n s i o n i s the f i r s t one, t h a t w h i c h a c c o u n t s 
f o r t h e most v a r i a t i o n among t h e g r o u p s . I t s e p a r a t e s t h e " l o w - l o w s " f r o m 
t h e " h i g h - h i g h s " i n a most i n t e r e s t i n g way: r e s e a r c h e r s who a r e h i g h on 
b o t h s c i e n t i f i c and a p p l i e d c o n t r i b u t i o n a r e t h e more e x p e r i e n c e d s t a f f , 
w i t h good i n f o r m a t i o n c h a n n e l s , who r a t e t h e o r g a n i z a t i o n p o s i t i v e l y , and 
see many o p p o r t u n i t i e s and rewards. Those who a r e low i n b o t h c o n t r i b u t i o n 
a r e a s a r e low i n these f a c t o r s . What i s even more i n t e r e s t i n g I s t h e f a c t 
t h a t t h e t h r e e o t h e r groups ( " a p p l i e r s , " " m o derates," and "pur e r e s e a r c h e r s " ) 
a r e a l m o s t i d e n t i c a l on t h i s most i m p o r t a n t d i m e n s i o n . That i s t o s a y , 
r e s e a r c h e r s who are moderate I n bo t h k i n d s o f c o n t r i b u t i o n , o r who a r e h i g h 
I n one b u t n o t the o t h e r , come o u t i n t h e m i d d l e on t h i s d i m e n s i o n . Re
s e a r c h e r s who have t h e h i g h e r l e v e l s o f e x p e r i e n c e , b e t t e r i n f o r m a t i o n , 
h i g h e r e v a l u a t i o n o f t h e o r g a n i z a t i o n , e t c . , t e n d t o be making h i g h l e v e l s 
o f b o t h s c i e n t i f i c and a p p l i e d c o n t r i b u t i o n s a t t h e same t i m e . Those who a r e 
low on t h e d i m e n s i o n , t h a t i s , a r e low on t h e p r e d i c t o r s we have j u s t m e n t i o n e d 
t e n d n o t t o be making much o f a c o n t r i b u t i o n I n e i t h e r a r e a . F r a n k l y , we had 
e x p e c t e d t h e p l o t s o f t h e group means t o " t i p " I n f a v o r o f s c i e n t i f i c c o n t r i 
b u t i o n on t h e f i r s t d i m e n s i o n , t h a t i s , f o r t h e "pur e r e s e a r c h e r s " t o move 
h i g h e r , and t h e " a p p l i e r s " l o w e r ; and i t I s a good s i g n , we t h i n k , t h a t 
t h e s e groups came o u t abo u t the same. Had i t been o t h e r w i s e , t h e n t h e 
e x p e r i e n c e / i n f o r m a t i o n / e v a l u a t i o n d i m e n s i o n c o u l d be s a i d t o be f a v o r i n g t h e 
r e s e a r c h e r who I s making a s c i e n t i f i c , r a t h e r than an a p p l i e d c o n t r i b u t i o n . 
I t seems a h e a l t h y s i g n t h a t t h e d i m e n s i o n responds t o a w e l l - r o u n d e d con-
t r l b u t i o n , r a t h e r t h a n one b i a s e d t o w a r d e i t h e r a p p l i c a t i o n s o r p e e r - o r i e n t e d 
s c i e n c e . 

CONCLUSION 

T h i s has been a complex and c r u c i a l p a r t o f our a n a l y s i s : we have i n 
t r o d u c e d new approaches t o measuring t h e two k i n d s o f c o n t r i b u t i o n s r e 
s e a r c h e r s I n t h e F o r e s t S e r v i c e can make; we have e x p l o r e d l e v e l s o f con
t r i b u t i o n ; and, we have j u s t gone t h r o u g h some f a i r l y c o m p l i c a t e d a n a l y s e s 
o f who c o n t r i b u t e s t h e most. 
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FIGURE 7-8 

D i s c r i m i n a n t A n a l y s i s f o r 
F i v e S c i e n t i f i c and A p p l i e d C o n t r i b u t i o n Groups 

(Data f r o m S c i e n t i s t s and PLs) 
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LOW 

( l o w e r 
on these 
measures) 

* c o r r e l a t i o n o f measure 
w i t h d i s c r i m i n a n t a x i s 
s c o r e 

0 1 
FIRST DISCRIMINANT AXIS 

O r g M . c l i e n t l i n k a g e s u p p o r t (-70)* 
S a t i s , w i t h p r o m o t i o n / t r a i n i n g (.53) 
C h a l l e n g e £ d e d i c a t i o n (.53) 
Opp. t o work on s t n . / c l i e n t problems (.47) 
S c i . i n f o e n v i r o n m e n t (.46) 
I n f o r m a l , p r o j e c t communication (.45) 
T o t a l s a t i s , w i t h j o b £ s t a t i o n (.45) 
C o l l a b o r a t i v e r s c h . a c t i v i t y (.39) 
L e a d e r s h i p rewards a p p l i c a t i o n work (.35) 
Years i n F.S. r e s e a r c h (.29) 

2 
HIGH 

( h i g h e r 
on t h e s e 
measures) 
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The most p r e s s i n g q u e s t i o n emerging f r o m a l l o f t h i s a n a l y s i s i n v o l v e s 
what can be l e a r n e d here which can h e l p t h e r e s e a r c h manager improve b o t h 
t h e s c i e n t i f i c and a p p l i e d c o n t r i b u t i o n s o f r e s e a r c h e r s . C l e a r l y , t h e r e 
a r e some t h i n g s w h i c h c o u l d be done t o impact components o f c o n t r i b u t i o n 
d i r e c t l y ; a l s o , we assume t h a t f u r t h e r improvements c o u l d be made by w o r k i n g 
on t h o s e f a c t o r s w h i c h p r e d i c t c o n t r i b u t i o n s . * 

DT r e c t 1 y , managers c o u l d : (a) c o n t i n u e t o encourage p u b l i c a t i o n , but 
w i t h c a r e f u l a n a l y s i s f i r s t as t o t h e most e f f e c t i v e media a v a i l a b l e t o 
reach e i t h e r t h e r e s e a r c h e r o r a p p l i e d c l i e n t ; (b) encourage a t t e n d a n c e a t 
s c i e n t i f i c e v e n t s , and a t r e s e a r c h e r - u s e r events a l s o -- perhaps h e l p i n g t o 
d e v e l o p new f o r m a t s i n t h i s l a t t e r a r e a ; (c) work f o r l i b e r a l i z e d m eeting 
a t t e n d a n c e p o l i c i e s ; (d) h e l p r e s e a r c h e r s document t h e v a r i o u s c o n t r i b u t i o n s 
t h e y do make; and (e) work f o r more coherence and agreement among t h e many 
c o n t r i b u t i o n measures and r e c o r d s k e p t by t h e o r g a n i z a t i o n w i t h p a r t i c u l a r 
a t t e n t i o n t o how such d a t a a r e used f o r e v a l u a t i o n purposes (see t h e n e x t 
c h a p t e r f o r more on t h i s ) . 

Ind ji r e c t i y , managers s h o u l d pay p a r t i c u l a r a t t e n t i o n t o o r g a n i z a t i o n a l 
f a c t o r s ( o f most impor t a n c e f o r S c i e n t i s t s ' c o n t r i b u t i o n s ) , and t o s e l e c t i n g 
i n d i v i d u a l s w i t h a p p r o p r i a t e persona 1 / i n t e r n a 1 c h a r a c t e r i s t i c s . A b s t r a c t i n g 
somewhat from t h e k i n d s o f measures we've t a l k e d a b o u t , we can say t h a t t h e r e 
needs t o be a convergence o f : 

(1) A c l i m a t e o f m o t i v a t i o n toward work and toward whoever i s t h e 
" c l i e n t " f o r t h a t work -- e i t h e r o t h e r r e s e a r c h e r s o r a p p l i e r s , 
o r b o t h . 

(2) An a l i v e , i n f o r m a t i v e e n v i r o n m e n t f o r work; one w h i c h 
f o s t e r s b o t h t h e f l o w o f more " f o r m a l " s c i e n t i f i c i n 
f o r m a t i o n , and t h e s t i m u l a t i o n b r o u g h t about by w o r k i n g 
w i t h d i f f e r e n t k i n d s o f r e s e a r c h e r s . 

(3) A s u p p o r t i v e o r g a n i z a t i o n w h i c h keeps r e s e a r c h e r s aware 
t h a t i t w i l l h e l p — a n d r e w a r d — t h e i r work i n r e a c h i n g t h e 
a p p r o p r i a t e c l l e n t f o r t h e i r knowledge, whether s c i e n t i f i c 
o r on t h e ground. 

(k) The r e c r u i t m e n t and s e l e c t i o n o f r e s e a r c h e r s who p r e f e r 
complex problems and a mix o f j o b a c t i v i t i e s . 

T h i s l i s t i s f o r m i d a b l e , e s p e c i a l l y i n demanding t i m e s such as t h e s e . The 
b e s t approach seems t o be t h a t o f making t h e s e p o i n t s goa1s f o r b o t h mana
g e r s and r e s e a r c h e r s , and t h e n i n s u r i n g t h a t t h e r e i s a c l i m a t e o f p e r p e t u a l 
c o n c e r n and open d i s c u s s i o n o f how-to reach them. 

* T h i s i m p l i e s t h a t we a r e w i l l i n g t o impute c a u s a l i t y t o t h e models used here. 
Even though one f e e l s t h a t t h e causal i n f e r e n c e i s l o g i c a l , we cannot demon
s t r a t e i t I s t h e s e d a t a . N e v e r t h e l e s s , we a r e p r o b a b l y s a f e i n assuming 
r e c i p r o c a l o r c y c l i c a l c a u s a t i o n — and I f we work on i m p r o v i n g c o n t r i b u t i o n 
b o t h d i r e c t l y and i n d i r e c t l y , t h e u l t i m a t e impact s h o u l d be p o s i t i v e . 
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Such a c l i m a t e would h e l p t o make a good t h i n g even b e t t e r — a n d t h i s 
i s t h e note on which t h i s c h a p t e r s h o u l d end: we have spent a g r e a t deal of 
t i m e w i t h F o r e s t S e r v i c e r e s e a r c h , and w i t h o t h e r r e s e a r c h systems as w e l l ; 
we see i n t h e F o r e s t S e r v i c e a h i g h l y p o s i t i v e , e f f i c i e n t , open, and "con
t r i b u t i n g " o r g a n i z a t i o n . Even though i t may f a l l s h o r t o f some o f i t s goals 
( e . g . , making and r e w a r d i n g a p p l i c a t i o n s - - s e e t h e next c h a p t e r ) , i f s t r i v i n g 
f o r t h e g o a l s i s as i m p o r t a n t as we t h i n k i t i s , t h e n F o r e s t S e r v i c e research 
must be w e l l on t h e way toward g e t t i n g even b e t t e r . The t a s k f o r everyone 
i n t h e o r g a n i z a t i o n i s t o keep up t h e momentum. 
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CHAPTER 8 

REWARDS 

READER1 S GUIDE: 
T h i s i s an i m p o r t a n t c h a p t e r f o r a l l r e a d e r s , s i n c e i t 

looks a t who i n r e s e a r c h g e t s t h e g r e a t e s t r e w a r d , i n terms 
o f G.S. Grade. 

CHAPTER SUMMARY: 
An a n a l y s i s o f who ge t s rewarded f o r what i s i m p o r t a n t 

i n u n d e r s t a n d i n g what goes on i n o r g a n i z a t i o n s . In our case, 
we looked a t G.S. Grade as t h e " u l t i m a t e " reward measure, 
a n a l y z i n g i t a c c o r d i n g t o e d u c a t i o n a l and e x p e r i e n c e f a c t o r s , 
and by l e v e l s o f S c i e n t i f i c and A p p l i e d C o n t r i b u t i o n . Educa
t i o n a l l e v e l and e x p e r i e n c e r e l a t e s t r o n g l y and p o s i t i v e l y t o 
G.S. Grades o f S c i e n t i s t s , though t h e y r e l a t e l e s s s t r o n g l y 
f o r PLs and ADs ( o t h e r t h i n g s must r e l a t e t o advancement i n 
thes e r a t h e r homogeneous g r o u p s ) . ' 

The most i m p o r t a n t f i n d i n g s here r e l a t e t o G.S. Grade as a 
f u n c t i o n o f S c i e n t i f i c and A p p l i e d C o n t r i b u t i o n . For Sc i e n 
t i s t s , h i g h e r c o n t r i b u t i o n i n b o t h areas i s e i t h e r p o s i t i v e l y 
rewarded, or a t l e a s t doesn't h u r t G.S. Grade. For PLs, how
e v e r , those w i t h h i g h a c t i v i t y i n A p p l i e d C o n t r i b u t i o n a c t u a l ' 
l y have lower G.S. Grades than PLs w i t h e q u i v a l e n t l e v e l s o f 

, S c i e n t i f i c C o n t r i b u t i o n . The problem seems t o come f r o m t h e 
G.S. 15 and up l e v e l , where t h e r e i s much lower a c t i v i t y i n 
t h e area o f a p p l i c a t i o n s . 

THE IMPORTANCE OF REWARDS 

At f i r s t g l a n c e , t h i s s e c t i o n t i t l e seems so obvi o u s as t o need no 
d i s c u s s i o n . O b v i o u s l y , rewards a r e t h e g l u e which h o l d s o r g a n i z a t i o n s 
t o g e t h e r , and p r o v i d e s t h e response t o i n d i v i d u a l needs f o r r e c o g n i t i o n 
o f accomplishment. Our concern i s not so much t h e n a t u r e o f rewards per se, 
but w i t h t h e r e l a t i o n o f reward t o p e r s o n a l , and c o n t r i b u t i o n f a c t o r s o f 
i n d i v i d u a l s : what k i n d s o f r e s e a r c h e r s , and what k i n d s o f work .get rewarded. 
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We w i l l n ot e x p l o r e t h e problem o f t h e r e l a t i o n s h i p o f rewards t o 
r a t i n g s o f t h e o r g a n i z a t i o n o r s a t i s f a c t i o n s . The reason f o r t h i s i s t h e 
problem o f d e t e r m i n i n g t h e pr o p e r r e l a t i o n s h i p between t h e r a t i n g s we have 
c o l l e c t e d and some measure o f reward. For example, would a more p o s i t i v e 
e v a l u a t i o n o f t h e o r g a n i z a t i o n r e f l e c t a s i t u a t i o n i n w h i c h b e t t e r work, 
and hence h i g h e r r e w a r d s , would be p o s s i b l e ? Or, a r e r e s e a r c h e r s who 
have done b e t t e r work and have been rewarded more i n c l i n e d t o r a t e t h e 
o r g a n i z a t i o n more f a v o r a b l y as a r e s u l t ? The t r u t h i s p r o b a b l y t h a t b o t h 
o f t h e s e r e l a t i o n s h i p s e x i s t , b ut t h i s i s o f no h e l p i n t r y i n g t o a n a l y z e 
o r g a n i z a t i o n a l r a t i n g s t o g e t h e r w i t h rewards. T h e r e f o r e , i n t h i s c h a p t e r 
we w i l l s k i p d i r e c t l y t o t h e r e l a t i o n s h i p o f reward w i t h d i f f e r e n t k i n d s 
o f c o n t r i b u t i o n and background f a c t o r s o f r e s e a r c h e r s . 

The most i m p o r t a n t p r o b l e m , o f c o u r s e , i s t h e p o s s i b i l i t y t h a t rewards 
i n F o r e s t S e r v i c e r e s e a r c h might be g i v e n more o f t e n , or even e x c l u s i v e l y , 
f o r c o n t r i b u t i o n s t o s c i e n t i f i c knowledge, o v e r l o o k i n g or even n e g a t i v e l y 
r e w a r d i n g c o n t r i b u t i o n s t o a p p l i c a t i o n s . Since t h e F o r e s t S e r v i c e has sa i d 
t h a t b o t h k i n d s o f work a r e i m p o r t a n t , we need t o know i f t h e system, i n 
the S p r i n g o f 1973, had put i t s rewards where i t s s t a t e m e n t s were. 

The measure o f rewards we w i l l use i n t h i s s e c t i o n i s t h e i n d i v i d u a l 
r e s e a r c h e r ' s G.S. Grade. T h i s measure may miss many l e s s - f o r m a l and i n t e r 
p e r s o n a l rewards r e s e a r c h e r s r e c e i v e f r o m p e e r s , s u p e r v i s o r s , p r o f e s s i o n a l 
assoc i a t i o n s , e t c . However, i n t h e f i na1 ana 1ys i s, t h e most I m p o r t a n t 
rewards must be t h o s e r e l a t i n g t o permanence and advancement i n t h e F o r e s t 
S e r v i c e , and G.S. Grade i s our bes t a v a i l a b l e measure o f t h i s . 

BACKGROUND RELATED TO REWARDS 

Expe r i e n c e and e d u c a t i o n a r e f a c t o r s which e x p l a i n much o f t h e d i f f e r 
ence i n G.S. Grade among F o r e s t S e r v i c e r e s e a r c h e r s , as we s h o u l d e x p e c t . 
In T a b l e 8-1, however, we can see t h a t e d u c a t i o n , years s i n c e i t was com
p l e t e d , and y e a r s i n F o r e s t S e r v i c e r e s e a r c h show more G.S. Grade d i f f e r e n c e s 
f o r S c i e n t i s t s t h a n f o r PLs o r ADs. In t h e a d m i n i s t r a t i v e ranks we know 
t h a t t h e r e i s l e s s v a r i a t i o n i n background and i n G.S. th a n among S c i e n t i s t s , 
and t h i s m i g h t account f o r t h e lower r e l a t i o n s h i p between e x p e r i e n c e and 
e d u c a t i o n and G.S. I t Is a l s o p r o b a b l y t r u e t h a t t h e r e a r e o t h e r f a c t o r s 
w h i c h r e l a t e t o G.S. advancement f o r PLs and ADs; f a c t o r s r e l a t i n g t o per
formance, o r more s u b t l e e v a l u a t i o n s o f reward. In any case, t h e t a b l e 
p r o v i d e s us w i t h t h e b a s i c parameters o f G.S. Grades I n t h e o r g a n i z a t i o n : 
f r o m above t e n f o r t h e most j u n i o r , B S - l e v e l S c i e n t i s t s , t o above 14 f o r 
th e h i g h l y e x p e r i e n c e d AD. 

When we a n a l y z e d G.S. Grades w i t h i n t h e v a r i o u s d i s c i p l i n e s i n which 
r e s e a r c h e r s a r e w o r k i n g , we a t f i r s t f o u n d no d i f f e r e n c e s a t a l l . When we 
c o n t r o l l e d f o r e x p e r i e n c e and e d u c a t i o n d i f f e r e n c e s s t a t i s t i c a l l y , however, 
we see ( I n t h e b o t t o m s e c t i o n o f Ta b l e 8-1) t h a t b o t h S c i e n t i s t s and PLs i n 
e n g i n e e r i n g and a r c h i t e c t u r e have h i g h e r G.S. Grades t h a n t h e i r c o u n t e r p a r t s 
i n o t h e r d i s c i p l i n e s . The f a c t t h a t t h e s e d i f f e r e n c e s do n o t show up i n 
t h e "raw" G.S. means i n d i c a t e t h a t t h e e n g i n e e r s and a r c h i t e c t s have, on t h e 
a v e r a g e , somewhat h i g h e r G.S. Grades t h a n o t h e r s w i t h s i m i l a r e d u c a t i o n a l 
and e x p e r i e n c e backgrounds. Perhaps grade here i s r e w a r d i n g t h e " p r o f e s s i o n a l " 
s t a t u s more h i g h l y . 
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TABLE 8 - 1 

G.S. Grade by E d u c a t i o n , E x p e r i e n c e , and D i s c i p l i n e -* 

MEAN G.S. GRADE 

Job T i t l e S c i e n t i s t s PLs ADs 
1 1 . 8 13.4 14 . 5 

Educat i o n : 
Col lege g r a d u a t e 10.9 1 3 . 5 14.0 
Some g r a d u a t e s t u d y n . i 13.4 14.2 
MS/MA 11.6 13.3 14.6 
Ph.D. 12.4 13.4 1 4.6 

Years s i n c e e d u c a t i o n completed: 
< 5 11.0 12 , 8 14.2 
5 - 1 0 11.7 1 3.1 14.3 
1 1 - 1 5 12.1 1 3 . 5 14 . 5 
1 6 + 12.4 13-7 14.6 

Years i n F o r e s t S e r v i c e r e s e a r c h : 
< 5 10.6 12.2 14.0 
5-10 11 . 5 12 . 8 14.2 
1 1 - 1 5 12.2 1 3-6 14.4 
16+ 12.4 1 3 - 5 14.6 

D i s c i p l i n e i n which w o r k i n g 
( a d j u s t e d f o r background d i f 
f e r e n c e s ) : 

N a t u r a l Resources 1 1 . 8 1 3.3 
N a t u r a l Science 1 1 . 8 13.4 
P h y s i c a l Science 11.9 13-7 
S o c i a l Science 11-7 13 - 8 
E n g i n e e r i n g & A r c h i t e c t u r e 12.4 14.3 

F4;670 - 3-6 F4;242 = 4.8 
p < .01 p < .001 
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THE RELATION OF REWARD TO CONTRIBUTION 
_»-

We get credit only for fobs in national 
refereed journals. 

By and l a r g e , people I n o r g a n i z a t i o n s w i l l do t h o s e t h i n g s t h e y g e t 
rewarded f o r . As we've i n d i c a t e d , we a r e concerned t h a t rewards r e f l e c t 
t h e t r e n d toward an i n t e g r a t i o n o f b o t h " b a s i c " and " a p p l i c a b l e " s c i e n c e . 
The q u e s t i o n here i s , t h e r e f o r e , how do our measures o f S c i e n t i f i c and 
A p p l i e d C o n t r i b u t i o n r e l a t e t o rewards i n t h e f o r m o f G.S. Grades? 

There a r e two ways o f l o o k i n g a t t h i s : f i r s t , we w i l l put t h e two k i n d s 
o f c o n t r i b u t i o n t o g e t h e r i n t o a " p a t t e r n v a r i a b l e " w h i c h i d e n t i f i e s f i v e 
groups o f c o n t r i b u t o r s t o b o t h f i e l d s (see t h e l a s t c h a p t e r o r Appendix B 
f o r a complete e x p l a n a t i o n o f t h i s measure). Second, we w i l l look a t each 
t y p e o f c o n t r i b u t i o n s e p a r a t e l y , but w i l l c oncern o u r s e l v e s w i t h t h e com
ponents o f each measure. 

L e t ' s b e g i n w i t h t h e f i v e c o n t r i b u t i o n g r o u p s , remembering t h a t we have 
i d e n t i f i e d t h e f o l l o w i n g t y p e s o f r e s e a r c h e r s : 

(1) Low on b o t h S c i e n t i f i c and A p p l i e d C o n t r i b u t i o n 
(2) High on S c i e n t i f i c , and low on A p p l i e d 
(3) Low on S c i e n t i f i c , h i g h on A p p l i e d 
(4) High on b o t h k i n d s o f C o n t r i b u t i o n 
(5) Moderate on b o t h 

A g a i n , each k i n d o f c o n t r i b u t i o n w e i g h t s e q u a l l y t h e t h r e e f o l l o w i n g 
a r e a s : 

(a) O p i n i o n s about pa s t and p o t e n t i a l Impact (on e i t h e r 
s c i e n c e o r ( a p p l i c a t i o n s ) 

(b) Number o f w r i t t e n p r o d u c t s a u t h o r e d ( e i t h e r s c i e n t i f i c 
o f a p p l i c a t i o n s - o r i e n t e d ) 

(c) Number o f e i t h e r s c i e n t i f i c o r r e s e a r c h e r - u s e r e v e n t s 
a t t e n d e d 

F i g u r e 8-1 c o n t a i n s mean G.S. Grades f o r S c i e n t i s t s and PLs i n each o f 
t h e f i v e c o n t r i b u t i o n g r o u p s . The p i c t u r e l o o k s r e l a t i v e l y good f o r S c i e n 
t i s t s , and bad f o r PLs. I n b o t h a n a l y s e s p l o t t e d i n t h e T a b l e , we f i r s t 
c o n t r o l l e d s t a t i s t i c a l l y f o r e d u c a t i o n and e x p e r i e n c e f a c t o r s , so t h e G.S. 
d i f f e r e n c e s a c r o s s t h e f i v e groups a r e not due t o d i f f e r e n c e s i n e d u c a t i o n 
o r e x p e r i e n c e . 

For S c i e n t i s t s , we see t h a t G.S. Grade i s l o w e s t f o r t h o s e i n d i v i d u a l s 
who a r e r a t e d as low on b o t h k i n d s o f c o n t r i b u t i o n . I t I s h i g h e s t f o r 
I n d i v i d u a l s h i g h i n b o t h k i n d s . T h i s i s as we would hope, i f rewards are 
l i n k e d t o t h e t o t a l amount o f c o n t r i b u t i o n t h e i n d i v i d u a l does. The p l o t 
a l s o shows t h a t i f t h e i n d i v i d u a l i s h i g h on e l t h e r S c i e n t i f i c o r A p p l i e d 
C o n t r i b u t i o n , h i s G.S. Grade i s h i g h e r t h a n t h e Moderate group', and much 
h i g h e r t h a n t h e "Low-Lows," though l e s s t h a n t h e I n d i v i d u a l s most a c t i v e 
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FIGURE 8-1 
A n a l y s i s o f Covariance f o r G.S. Grade 
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tn b o t h a r e a s . A g a i n , t h i s seems t o make sense, and i n d i c a t e s t h a t t h e 
reward system f o r S c i e n t i s t s appears t o g i v e r e l a t i v e l y " c o r r e c t " rewards, 
r e g a r d l e s s o f t h e area ( S c i e n t i f i c o r A p p l i e d ) tn w h i c h c o n t r i b u t i o n o c c u r s . 
( N o t e , however, t h a t we a r e t a l k i n g about r e l a t i v e rewards among t h e f i v e 
g r o u p s , not t h e a b s o l u t e l e v e l o f reward f o r any or a l l o f them.) 

For PLs, however, t h e s t o r y i s d i s t u r b i n g l y d i f f e r e n t . We don't see 
t h e i n c r e a s i n g c u r v e o f G.S. Grade as a f u n c t i o n o f h i g h c o n t r i b u t i o n i n 
f i r s t one o f t h e a r e a s , and the n i n b o t h . R a t h e r , we see t h a t t h e h i g h e s t 
G.S. Grades have been g i v e n t o i n d i v i d u a l s we c l a s s i f y as "pure r e s e a r c h e r s , " 
w h i l e t h e l o w e s t - g r a d e d PLs are not t h e low-low p r o d u c e r s , but r a t h e r t h o s e 
who a r e h i g h i n A p p l i e d C o n t r i b u t i o n and low i n S c i e n t i f i c . I n f a c t , t h e 
G.S, Grades o f PLs h i g h i n bo t h areas i s lower than those who are i n t h e 
"p u r e r e s e a r c h e r " g r o u p , even though t h e y a r e c o n t r i b u t i n g e q u a l l y as much 
t o t h e s c i e n t i f i c community as a r e t h e "pure r e s e a r c h e r s . " 

The t e n t a t i v e c o n c l u s i o n s a r e : ( l ) t h e reward system cannot r e c o g n i z e 
A p p l i e d C o n t r i b u t i o n o f PLs u n l e s s i t i s accompanied by h i g h S c i e n t i f i c 
C o n t r i b u t i o n , and ( 2 ) even t h e n , t h e PL has a lower G.S. grade t h a n h i s 
c o l l e a g u e who i s c o n t r i b u t i n g o n l y t o h i s s c i e n t i f i c f i e l d . I t appears 
t h a t A p p l i e d C o n t r i b u t i o n can h u r t a PL, on t h e average, t o t h e tune o f \/k 
t o 1 / 3 o f a G.S. Grade (comparing groups 1 and 3 , and 2 and 4 ) . 

The o v e r a l l Index o f A p p l i e d C o n t r i b u t i o n doesn't t e l l a l l o f t h e s t o r y 
f o r PLs, however. We can see t h a t t h e t h r e e components o f A p p l i e d C o n t r i b u 
t i o n r e l a t e d i f f e r e n t l y t o G.S. Grade I f we t u r n our a n a l y s i s model a r o u n d , 
and p l o t t h e means o r each component f o r PLs a t each G.S. Grade l e v e l , as 
i n F i g u r e 8 - 2 . A g a i n , we have c o n t r o l l e d f o r e d u c a t i o n and e x p e r i e n c e d i f 
f e r e n c e s i n t h i s a n a l y s i s , p l u s a n o t h e r f a c t o r , t h e number o f hours t h e PL 
works per week ( t h i s measure was not i m p o r t a n t i n d e a l i n g w i t h t h e f i v e 
c o n t r i b u t i o n g r o u p s , but I s a s i g n i f i c a n t c o v a r i a t e i n a n a l y z i n g t h e com
ponents by G.S. Grade). The b i g d i f f e r e n c e i s t h a t h i g h G.S. PLs a r e much 
l e s s l i k e l y t o be i n v o l v e d i n a t t e n d i n g a p p l i e d e v e n t s . 

As a comparison we have broken o u t t h e components o f t h e S c i e n t i f i c 
C o n t r i b u t i o n index f o r PLs i n F i g u r e 8 - 3 . The d i f f e r e n c e s f r o m A p p l i e d 
C o n t r i b u t i o n a r e q u i t e s t r i k i n g . Here not o n l y does t h e o v e r a l l i ndex con
t i n u e t o c l i m b almost l i n e a r l y w i t h G.S. Grade, but a l l t h r e e o f t h e com
ponents move upward c o n s i s t e n t l y . What seems t o be s e p a r a t i n g t h e G.S. 
1 5 and above PLs f r o m t h e o t h e r s i s t h e i r v e r y h i g h r a t e o f p r o d u c t i o n o f 
w r i t t e n i n f o r m a t i o n f o r t h e s c i e n t i f i c a u d i e n c e . Note a l s o t h a t s c i e n t i f i c 
e v e n t s a t t e n d a n c e c o n t i n u e s t o c l i m b w i t h G.S. Grade, so i t i s not t h e case 
t h a t t h e h i g h G.S. PLs a r e not g o i n g anywhere — th e y j u s t d r o p o u t o f t h e 
v e r y i m p o r t a n t area o f d i r e c t c o n t a c t w i t h u s e r s . 

In summary, we have seen t h a t f o r S c i e n t i s t s , A p p l i e d and S c i e n t i f i c 
C o n t r i b u t i o n have p o s i t i v e r e l a t i o n s t o G.S. Grades, but t h a t PLs a r e lower 
j n G.S. Grades i f th e y a r e r e l a t i v e l y h i g h i n A p p l i e d C o n t r i b u t i o n . The 
f i n a l a n a l y s e s we showed h e l p e x p l a i n t h i s . There must be fewer o f t h e 
G.S. 1 5 and up PLs i n t h e h i g h A p p l i e d C o n t r i b u t i o n g r o u p s : w h i l e a l l o f 
t h e components o f S c i e n t i f i c C o n t r i b u t i o n c l i m b s t e a d i l y w i t h G.S. Grade, 
t h e components o f A p p l i e d C o n t r i b u t i o n peak a t t h e G.S. \k l e v e l , and the n 
d e c l i n e ( p a r t i c u l a r l y i n t h e case o f a p p l i e d e v e n t s a t t e n d e d by t h e PL). 
Thus, t h e t o p G.S. Grades f o r PLs seem t o be g i v e n o n l y t h e h i g h c o n t r i b u t o r s 
t o s c i e n t i f i c knowledge, not t o th o s e a c t i v e i n a p p l i c a t i o n s , and n o t even 
t o t h o s e most a c t i v e I n b o t h a r e a s . 
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FIGURE 8 - 2 

A p p l i e d C o n t r i b u t i o n o f PLs 
by G.S. Grade 
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FIGURE 8-3 

S c i e n t i f i c C o n t r i b u t i o n o f PLs 
by G.S. Grade 
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Our c o n c e n t r a t i o n on rewards p a r a l l e l s t h e con c e r n which i s o b v i o u s 
among r e s e a r c h e r s as th e y a r e asked t o become more a c t i v e i n h e l p i n g secure 
a p p l i c a t i o n s o f t h e i r work. The b a s i c t h r u s t o f a l l o f t h e data and d i s 
c u s s i o n s we have had w i t h r e s e a r c h e r s i s a s i m p l e o,ne: 

No r e s e a r c h e r i s g o i n g t o g e t v e r y i n v o l v e d i n 
a p p l i c a t i o n s work i f he does n o t see a p r e 
d e f i n e d and o p e r a t i n g system o f rewards f o r 
such work. 

The problem i s more gr a v e a t t h e P r o j e c t Leader l e v e l than among S c i e n t i s t s , 
as we have shown — i t i s among PLs t h a t a p p l i c a t i o n work appears t o reduce 
G.S. grade. Y e t , "we lo o k t o p r o j e c t l e a d e r p o s i t i o n s f o r t h e p r i n c i p a l 
s c i e n t i f i c l e a d e r s h i p o f a p r o f e s s i o n a l team o f s c i e n t i s t s " (Dickerman, 1 9 7 5 ) . 

I t seems a s a f e bet t h a t PLs w i l l n o t lead t h e i r teams toward c l i e n t - o r i e n t e d 
a p p l i c a b l e r e s e a r c h i f t h e rewards a r e not t h e r e . 

I t i s a l s o s i g n i f i c a n t t h a t t h e new a p p l i c a t i o n s s e c t i o n o f t h e Forest 
S e r v i c e Manual (U.S. F o r e s t S e r v i c e Manual, S e r i e s 1000) makes a b s o l u t e l y 
no_ mention o f r e s e a r c h e r rewards f o r such work, even though t h e s e c t i o n is 
v e r y e x p l i c i t i n d e f i n i n g s t e p s necessary t o a c h i e v e a p p l i c a t i o n s (need 
s e n s i n g , t r a n s l a t i o n , t r a n s m i s s i o n , e t c . ) . U n t i l t h i s v e r b a l concern f i l 
t e r s down t o t h e work o f changing g u i d e l i n e s f o r e v a l u a t i o n p a n e l s , super
v i s o r s , and even t h e C i v i l S e r v i c e Commission, t h e amount o f improvement 
w i l l , we f e e l , be v e r y s m a l l . 
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CHAPTER 9 

DISSEMINATION AND UTILIZATION 

READER'S GUIDE: 
T h i s c h a p t e r zeroes i n on t h e processes i n v o l v e d i n a p p l i c a t i o n o f 

r e s e a r c h , p r e s e n t i n g t h e concepts we have used and dat a r e l e v a n t t o t h e 
problem. I t i s thus i m p o r t a n t f o r r e a d e r s concerned w i t h r e s e a r c h ap-
p1i c a t i ons. 

CHAPTER SUMMARY: 
We have employed t h r o u g h o u t our work a model o f the processes i n 

v o l v e d i n t h e d i s s e m i n a t i o n and u t i l i z a t i o n o f knowledge. We p r e s e n t 
t h i s h e r e , as a way o f h i g h l i g h t i n g our concerns about t h e r o l e o f 
c l i e n t s i n t h e p r o c e s s , p l u s t h e needed a c t i v i t i e s i n l i n k i n g r e s e a r c h 
p r o d u c t s back t o c l i e n t s . T h i s whole area has been o f i n c r e a s i n g con
c e r n t o t h e Fo r e s t S e r v i c e , b u t , as t h e p r e v i o u s c h a p t e r shows, one 
whic h needs a g r e a t deal o f work. 

We found i n t h e d a t a t h a t r e s e a r c h e r s see q u i t e a gap between 
" a c t u a l " and " i d e a l " performance i n t h e i r s t a t i o n s i n areas such as 
se n s i n g t h e needs o f c l i e n t s , and d e v e l o p i n g ways t o get r e s e a r c h e r s 
and c l i e n t s t o g e t h e r . I n d i c e s measuring d i s s e m i n a t i o n and u t i l i z a t i o n 
a c t i v i t i e s i n t h e s t a t i o n d i f f e r by t h e c l i e n t s r e s e a r c h e r s see as im
p o r t a n t , c o r r e l a t e m o d e s t l y w i t h t h e a p p l i e d c o n t r i b u t i o n o f researchers, 
and s t r o n g e r t o r e s e a r c h e r s ' p e r c e p t i o n s o f o r g a n i z a t i o n a l s u p p o r t f o r 
a p p l i c a t i o n s . The s t a t i o n m i g h t be a b l e t o g i v e s u p p o r t f o r a p p l i c a 
t i o n by i m p r o v i n g t h e processes and a c t i v i t i e s i d e n t i f i e d In t h e d i s 
s e m i n a t i o n and u t i l i z a t i o n model. I t a p p e a r s , however, t h a t F o r e s t 
S e r v i c e r e s e a r c h has not y e t a r r i v e d a t a consensus 'as t o whi c h ap
proach t o use i n g e t t i n g a p p l i c a t i o n s . A l t e r n a t i v e approaches a r e d i s 
cussed a t t h e end o f t h e c h a p t e r . 

INTRODUCTION 

In t h i s c h a p t e r we w i l l l o o k deeper i n t o t h e area o f r e s e a r c h a p p l i c a 
t i o n s . E a r l i e r we c o n c e n t r a t e d on a measure o f t h e i n d i v i d u a l r e s e a r c h e r ' s 
c o n t r i b u t i o n t o a p p l i c a t i o n s ; here we w i l l i d e n t i f y t h e i m p o r t a n t c l i e n t s 
o f F o r e s t S e r v i c e r e s e a r c h , and r e p o r t how r e s e a r c h e r s r a t e v a r i o u s a c t i v i 
t i e s t h e s t a t i o n s u n d e r t a k e t o i n s u r e t h a t u s a b l e r e s e a r c h g e t s done,' 
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d!sseminated t o c l i e n t s , and helped i n t o use. Since we were c o n s t r a i n e d 
t o l o o k a t o n l y t h e r e s e a r c h branch we cannot i n t e r p r e t t h e s e d a t a as 
d e s c r i b i n g t h e t o t a l i t y o f d i s s e m i n a t i o n and u t i l i z a t i o n work i n t h e 
F o r e s t S e r v i c e , nor e x a c t l y what t h e communication system l o o k s l i k e . 
I n d i v i d u a l a p p l i c a t i o n a c t i v i t i e s , and t h e s u p p o r t s and processes s t a t i o n s 
p r o v i d e , a r e necessary s t e p s toward w h atever t h e " u l t i m a t e " use w i l l be, 
b u t we a r e m i s s i n g a whole s e t o f i n f o r m a t i o n f r o m t h e c l i e n t s t hemselves. 
Our b e s t guess has t o be t h a t i n most cases t h e r e a r e b a r r i e r s t o use i n 
th e c l i e n t o r g a n i z a t i o n s themselves ( r e s i s t a n c e s t o change, e t c . ) which 
a t t e n u a t e t h e impact o f r e s e a r c h . The b e s t we can do here i s t o h e l p 
u n d e r s t a n d and improve a c t i v i t i e s w i t h i n t h e r e s e a r c h b r a n c h , and then 
move i n t o work w i t h c l i e n t s a t a f u t u r e t i m e . 

We w i l l b e g i n , t h e n , w i t h a s h o r t a n a l y s i s o f who t h e c l i e n t s o f 
F o r e s t S e r v i c e r e s e a r c h a r e , and the n go on t o d e s c r i b e how r e s e a r c h e r s 
see s t a t i o n a c t i v i t y i n s e v e r a l d i s s e m i n a t i o n and u t i l i z a t i o n p rocesses. 
The model o f d i s s e m i n a t i o n and u t i l i z a t i o n we w i l l use i s taken from t h e 
work o f Havelock and Lingwood ( 1 9 7 3 ) , a s t u d y o f t h e r e s e a r c h d i s s e m i n a t i o n 
and u t i l i z a t i o n a c t i v i t i e s o f f o u r f e d e r a l a g e n c i e s . The model, g i v e n i n 
F i g u r e 9 ' 1 , shows two groups a " u s e r " and a " s o l u t i o n b u i l d e r " ( i n o ur 
case, t h e r e s e a r c h b r a n c h ) , and t h e t h r e e k i n d s o f l i n k a g e s between them: 
needs f l o w i n g f r o m user t o r e s e a r c h e r , s o l u t i o n s f l o w i n g back, and d i r e c t , 
i n t e r p e r s o n a l i n t e r c h a n g e f i l l i n g t h e gaps. I f we l o o k a t each r e s e a r c h 
c l i e n t s e p a r a t e l y , we can i d e n t i f y a c t i v i t i e s i n each t y p e o f l i n k a g e , and 
f a c i l i t a t o r s o r c o n s t r a i n t s t o knowledge use w i t h i n each group ( t h e r e 
s e a r c h e r s and t h e c l i e n t o r g a n i z a t i o n ) . 

FIGURE 9 - 1 

D i s s e m i n a t i o n and U t i l i z a t i o n L i n k a g e Process Model 
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We a l s o asked r e s e a r c h e r s t o r a t e t h e e x t e n t t o whi c h each o f s e v e r a l 
groups was p a r t o f t h e i r " a c t u a l " and " i d e a l " a udience. I n d i c e s were 
formed f o r " r e s e a r c h , " " i n s i d e F o r e s t S e r v i c e , " " p o l i c y , " " p u b l i c , " and 
" b u s i n e s s " c l i e n t s . In t h i s c h a p t e r we w i l l a l s o c o l l a p s e t h e r a t i n g s o f 
c l i e n t s i n t o " r e s e a r c h , " and " a l l o t h e r . " T h i s p r o v i d e s a h i n t o f how the 
model s t e p s l o o k t o r e s e a r c h e r s i n t e r e s t e d i n d i f f e r e n t c l i e n t groups. 

Let us b e g i n , t h e n , w i t h a l o o k a t t h e i d e n t i f i c a t i o n o f who t h e c l i e n t s 
a r e . Then we w i l l move i n t o t h e r a t i n g s o f d i s s e m i n a t i o n and u t i l i z a t i o n 
a c t i v i 11es. 

THE CLIENTS OF FOREST SERVICE RESEARCH 

I d e n t i f i c a t i o n o f c l i e n t s needs t o be done two ways: f i r s t , by t h e 
j o b l e v e l s w i t h i n , r e s e a r c h — i m p o r t a n t s i n c e we have seen t h a t t h e t o p o f 
the o r g a n i z a t i o n was somewhat more concerned w i t h a p p l i c a t i o n s when t h e 
da t a were c o l l e c t e d t h a n were t h e r e s e a r c h e r s ; and second, a c c o r d i n g t o 
th e measures o f i n d i v i d u a l s c i e n t i f i c and a p p l i e d c o n t r i b u t i o n . 

F i g u r e 9 " 2 shows s e v e r a l i n t e r e s t i n g f a c t s when we compare t h e j o b 
l e v e l s i n r e s e a r c h a c c o r d i n g t o t h e i r " i d e a l " and " a c t u a l " a u d i e n c e s : 

(1) ADs were indeed more concerned w i t h t h e importa n c e o f r e a c h i n g 
t h e a p p l i e d c l i e n t s , p a r t i c u l a r l y t h o s e w i t h i n t h e F o r e s t Ser
v i c e . The r e s e a r c h e r s i n d i c a t e t h a t t h e F o r e s t S e r v i c e users 
a r e i m p o r t a n t , and t h e gaps f o r b o t h t h e ADs and r e s e a r c h e r s 
between " i d e a l " and " a c t u a l " s t r e s s t h i s user group as one t o 
wh i c h more a t t e n t i o n needs t o be g i v e n . 

( 2 ) .There i s g e n e r a l agreement t h a t r e s e a r c h e r s a r e t h e audience 
reached be s t now, and more o r l e s s a d e q u a t e l y , comparing t h e 
" i d e a l " and " a c t u a l " r a t i n g s . 

(3) The p u b l i c and p o l i c y - m a k e r c l i e n t s g e t v e r y l i t t l e a t t e n t i o n 
now f r o m t h e r e s e a r c h e r s , whose " i d e a l " r a t i n g s i n d i c a t e t h a t 
t h e y see a need f o r improvement, even though these c l i e n t s a re 
o f l e s s e r importance than t h e o t h e r s r a t e d . 

So, t h i s p i c t u r e i s a f a m i l i a r one: r e s e a r c h e r s s t i l l concerned w i t h r e a c h i n g 
o t h e r r e s e a r c h e r s , t h e audience reached be s t now, but a l s o i n t e r e s t e d i n im
p r o v i n g l i n k a g e s w i t h o t h e r u s e r s ; ADs a r e pu s h i n g f o r t h e a p p l i e d c l i e n t s . 

At t h i s p o i n t we need t o l o o k a t t h e d i f f e r e n c e s between t h o s e who 
a r e r e a c h i n g t h e r e s e a r c h audience and tho s e r e a c h i n g a p p l i e d u s e r s . We 
c o n s t r u c t e d one index f o r t h e e x t e n t a l l o f t h e non - r e s e a r c h c l i e n t s a re 
p a r t o f t h e a c t u a l audience o f r e s e a r c h e r s , then d i v i d e d t h e r e s e a r c h e r s 
I n t o " l o w " and " h i g h " , a t t h e m i d p o i n t (meaning " t o some e x t e n t " ) o f t h e 
s c a l e ; s i m i l a r l y , we d i v i d e d r e s e a r c h e r s i n t o low and h i g h i n terms o f 
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r e a c h i n g t h e r e s e a r c h a u d i e n c e . Combining t h e s e two d i c h o t o m i e s g i v e s us 
f o u r groups o f r e s e a r c h e r s , as i d e n t i f i e d I n F i g u r e 9 - 3 » where we compare 
th e groups on t h e i n d i c e s o f s c i e n t i f i c and a p p l i e d c o n t r i b u t i o n . T h i s 
g i v e s us some v a l i d a t i o n a c r o s s the c o n t r i b u t i o n and audiences measures: 
t h e r e i s a v e r y good match between the a c t u a l c l i e n t s r e s e a r c h e r s r e p o r t 
and t h e i r l e v e l s o f c o n t r i b u t i o n . 

Most r e s e a r c h e r s ( 7 1 % ) a r e below t h e m i d p o i n t ("to some e x t e n t " ) i n 
c l a i m i n g n o n - r e s e a r c h e r s as p a r t o f t h e i r a c t u a l audience. Over a t h i r d 
( 3 5 % ) a r e " R e s e a r c h - o r i e n t e d " e x c l u s i v e l y , and o n l y 1 1 % a r e c l a s s e d as 
" A p p l i c a t i o n - o r i e n t e d . " We w i l l use t h i s f o u r l e v e l c l i e n t breakdown 
l a t e r In l o o k i n g a t r a t i n g s o f d i s s e m i n a t i o n and u t i l i z a t i o n a c t i v i t i e s ; 
I t I s t h e b e s t we can do a l o n g t h e l i n e s o f r a t i n g t h e l i n k a g e processes 
s e p a r a t e l y f o r each c l i e n t . 

Users for many aspects of research are other 
researchers. 

We work closely with [users] at all levels of 
research and application. We also work rather 
dosely with NFS-BLM-State and other [forest 
survey or inventory] organizations. Other users 
are reached through publication. I have little 
knowledge of the relationship of other pro
jects to their users. 

STATION ACTIVITIES IN DISSEMINATION AND UTILIZATION 

The model I n F i g u r e 9 - 1 shows t h e v a r i o u s k i n d s o f a c t i v i t i e s and 
l i n k a g e processes i n v o l v e d I n d i s s e m i n a t i o n and u t i l i z a t i o n . We u s u a l l y 
s t a r t by c o n s i d e r i n g t h e c l i e n t and h i s p a r t i c u l a r needs — s i n c e r e s e a r c h 
done w i t h o u t such i n p u t s i s u s u a l l y l i m i t e d i n t h e e x t e n t i t can be used 
by c l i e n t s . Next, t h e r e s e a r c h done must be " c l i e n t - c e n t e r e d " and t i m e l y 
( h e r e t h e o r g a n i z a t i o n p l a y s i t s i m p o r t a n t s u p p o r t i v e r o l e ) . T h i r d , r e 
s u l t s must be t r a n s f o r m e d t o be c o m p a t i b l e w i t h t h e i n t e r e s t s , language, 
and media o f c l i e n t s . F o u r t h , t h e r e must be methods f o r d i r e c t i n t e r a c t i o n 
between r e s e a r c h e r s and c l i e n t s i n some i n s t a n c e s . 

F i n a l l y , t h e r e.must be some method o f h e l p i n g users a p p l y r e s e a r c h 
i n some i n s t a n c e s . These s t e p s can be i l l u s t r a t e d by comments t a k e n f r o m 
t h e q u e s t i o n n a i r e , though we w i l l see t h a t r e s e a r c h e r s are by no means o f 
one mind on t h e whole t o p i c o f l i n k i n g t o a p p l i e d c l i e n t s : 

NEEDS 

Would l i k e t o work more c l o s e l y i n e a r l y s t a g e s , then f o l l o w t h r o u g h . 

Researchers need t h e communication w i t h t h e user t o d e f i n e .the problem 
and frame t h e dimensions o f t h e s o l u t i o n . 
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CLIENT-CENTERED RESEARCH 

In a c t u a l p r a c t i c e , t h e p r e s e n t e v a l u a t i o n system d i s c o u r a g e s 
t h e s e s o r t s o f t h i n g s because any t i m e you spend on d i s s e m i n a t i o n 
o f i n f o r m a t i o n decreases t h e r e s e a r c h o u t p u t on which you a r e being 
eva1uated. 

R i g h t now i t seems we don ' t g e t s t a r t e d u n t i l NFS has patched t o 
g e t h e r t h e i r own s o l u t i o n s . 

I was happy w i t h my r e s e a r c h because I f e l t t h a t I had t h e oppor
t u n i t y t o do r e s e a r c h t h a t best f i t t e d my c a p a b i l i t y and i n t e r e s t s . 
W i t h t h e r e o r g a n i z a t i o n i n t o m u l t i - f u n c t i o n a l r e s e a r c h I no l o n g e r 
have t h i s ch o i ce...ongo i ng r e s e a r c h was t e r m i n a t e d . . . 

TRANSLATION-DISSEMINATION 

My p r o j e c t i s n o t b i g enough t o c o n t a i n people who can do bot h 
v e r y t e c h n i c a l r e s e a r c h and spend a l a r g e amount o f t i m e w i t h 
p e o p l e who do not speak t h e i r language. 

We must somehow f i n d a way t o break t h e communication b a r r i e r 
between r e s e a r c h e r and us e r . I t has become p o p u l a r i n ' t h e l a s t 
3 y e a r s t o pay l i p s e r v i c e t o t h i s g o a l , b ut l i t t l e has been done. 

There i s no adequate " e x t e n s i o n " u n i t between FS r e s e a r c h and 
use r . Researchers b e s i d e s p u b l i s h i n g need t o e s t a b l i s h o r use 
d e v i c e s o r t e c h n i q u e s f o r " w h o l e s a l i n g " r e s e a r c h t o key people 
[who can] " r e t a i l " t h e r e s e a r c h r e s u l t s t o t h e i n d i v i d u a l " b u y e r " 
o r u s e r . 

USER PROBLEM-SOLVING AND ACCEPTANCE 

Too o f t e n , a d m i n i s t r a t i v e people won't t a k e t h e t i m e t o even c a l l 
a r e s e a r c h e r who c o u l d g i v e him some a d v i c e . 

User i s u s u a l l y m i r e d down i n h i s own a d m i n i s t r a t i v e methods and 
cannot u t i l i z e even t h e p r e s e n t l y a v a i l a b l e methods. He needs 
p o l i c y changes t o i n c o r p o r a t e new r e s e a r c h f i n d i n g s . ' 

DIRECT INTERACTION 

The d i a l o g u e between user and r e s e a r c h e r needs t o be i n c r e a s e d , 
[ b u t ] i t r e q u i r e s an i n f o r m a l i t y and s p o n t a n e i t y t h a t cannot be 
f o r c e d . 

We s t i l l haven't f i g u r e d o u t best way t o rap w i t h each o t h e r ex
c e p t on a one t o one b a s i s . 
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Our q u e s t i o n n a i r e items mapped t h i s same s e r i e s o f s t e p s , as o u t l i n e d 
below. Each o f t h e f i v e q u e s t i o n areas was formed i n t o two i n d i c e s : one 
f o r t h e e x t e n t r e s e a r c h e r s see these a c t i v i t i e s i n t h e s t a t i o n now, and 
one f o r how i m p o r t a n t t h e y t h i n k t h e s e areas a r e . The q u e s t i o n s were: 

Need Sens i ng: 
" D e v e l o p i n g and u s i n g r e g u l a r mechanisms f o r d e t e r m i n i n g 

what u s e r s ' needs a r e . " 
" T r a n s f o r m i n g u s e r s ' needs i n t o p roblem s t a t e m e n t s and 

r e s e a r c h a b l e q u e s t i o n s . " 
C l i e n t - C e n t e r e d S o l u t i o n B u i l d i n g : 

"Doing r e s e a r c h which i s d i r e c t l y a p p l i c a b l e 'on t h e 
ground 1 . 1 1 

"Doing work on problems a t t h e t i m e they a r e most im
p o r t a n t t o u s e r s . " 

T r a n s l a t i o n and T r a n s m i s s i o n ( D i s s e m i n a t i o n ) : 
" P r o d u c i n g summaries, a b s t r a c t s , and r e v i e w s o f r e s e a r c h 

f i n d i n g s . " 
" R e w r i t i n g r e s e a r c h p r o d u c t s i n t h e language o f each 

i m p o r t a n t user g r o u p . " 
" D e t e r m i n i n g who t h e i m p o r t a n t users s h o u l d be f o r each 

f i n d i n g t o be t r a n s m i t t e d . " 
" S e l e c t i n g t h e most a p p r o p r i a t e channels t o be used t o 

reach each us e r most e f f i c i e n t l y . " 
User P r o b l e m - S o l v i n g and H e l p i n g : 

" H e l p i n g user groups d e v e l o p a c a p a c i t y t o s o l v e t h e i r 
own p r o b l e m s . " 

" F i n d i n g someone i n each user group t o h e l p i n d i s s e m i n a 
t i o n and i m p l e m e n t a t i o n . " 

Micro-System B u i l d i n g : 
" D e s i g n i n g ways t o g e t users and r e s e a r c h e r s w o r k i n g t o 

g e t h e r on j o i n t p r o j e c t s . " 
" O r g a n i z i n g ways us e r s and r e s e a r c h e r s can get t o g e t h e r 

t o exchange i n f o r m a t i o n . " 

D i s s e m i n a t i o n - U t i l i z a t i o n Processes and C l i e n t s Reached 

The f i r s t s t e p i n t h e a n a l y s i s i s t o l o o k a t t h e r a t i n g s o f t h e s e 
p r o c e s s e s a c c o r d i n g t o t h e c l i e n t s r e s e a r c h e r s say they a r e r e a c h i n g . Here 
we w i l l use t h e f o u r - c l i e n t - g r o u p c l a s s i f i c a t i o n i n t r o d u c e d e a r l i e r . F i g u r e 
9 - 4 c o n t a i n s t h e d a t a . Of i n t e r e s t here a r e t h e f o l l o w i n g f i n d i n g s : 

(1) The groups a l m o s t always a l i g n themselves f r o m t h e lows 
on b o t h t o t h e h i g h s on both i n terms o f means f o r a c t u a l 
o r i d e a l a c t i v i t y i n d i s s e m i n a t i o n and u t i l i z a t i o n . The 
group c l a s s e d as " A p p l i e d " o r i e n t e d ( h i g h a p p l i e d , low 
s c i e n t i f i c c l i e n t s ) a l m o st always r a t e s t h e i d e a l o r a c t u a l 
s t e p s h i g h e r t h a n t h e " S c i e n t i f i c " group. 

(2) D i r e c t i n t e r a c t i o n i s t h e area seen as being done l e a s t 
by t h e s t a t i o n s now, f o r a l l f o u r o f t h e groups. 
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(3) The groups agree tha t the best-done area is t ha t of doing 
c l i e n t - c e n t e r e d research ( i . e . , t ime l y and a p p l i c a b l e 
r e s e a r c h ) . ' 

(4) Conversely, the area of sensing users ' needs is seen as 
most important in terms of the ex tent s t a t i o n s should be 
per forming the l inkage a c t i v i t i e s . The d i f f e r e n c e s across 
the four c l i e n t - o r i e n t a t i o n groups are r e l a t i v e l y small 
here. 

(5) The g rea tes t gaps between ac tua l and ideal s t a t i o n a c t i v i t y 
comes in the areas o f sensing needs and d i r e c t i n t e r a c t i o n 
between researcher and user - - the former because i t is seen 
as so important in the i d e a l , the l a t t e r because i t is seen 
as being done so l i t t l e a t the present . 

(6) I t Is u s u a l l y the case tha t there is a g rea te r gap seen 
between the ideal and the ac tua l among those who are o r i en ted 
toward both c l i e n t groups than among those who are lowest on 
both . 

We might expect to f i n d reversa ls in the four groups f o r the " a c t u a l " items 
- - i . e . , those more o r i e n t e d to app l ied c l i e n t s seeing the present s t a t e o f 
a f f a i r s as worse than those not o r i en ted toward these c l i e n t s . This does 
not occur , however. I t is s imply the case t h a t as researchers are more 
o r i e n t e d to app l ied c l i e n t s , they perce ive more going on in the s t a t i o n in 
a l l o f these steps — they s t i l l , however, cont inue to t h i n k more is needed 

A conc lud ing comment here invo lves the d i f f e r e n t r a t i ngs f o r doing 
c l i e n t - c e n t e r e d research (which came out h ighes t in the "ac tua l , " )and the 
o the r process measures. We wonder i f doing a p p l i c a b l e , t ime l y ( " c l i e n t -
cen te red" ) research is t r u l y e f f e c t i v e i f the areas o f d i r e c t I n t e r a c t i o n 
w i t h users , need sens ing , d i s s e m i n a t i o n , e t c . , lag f a r beh ind. The model 
i n d i c a t e s tha t there is a sequence beginning w i t h need sensing which must 
take p lace f o r the subsequent steps to be e f f e c t i v e . The researchers seem 
t o share the model 's concern w i t h t h i s , s i nce they ra te t h i s area so h igh 
in the ideal case. On the o ther hand, there is less researcher enthusiasm 
f o r being in d i r e c t i n t e r a c t i o n w i t h c l i e n t s , and l eas t perceived a c t i v i t y 
In t h i s a t p resen t . The verba t im comments of respondents have h i g h l i g h t e d 
the quandry these data represen t . On one hand, many researchers seem t o 
have found the f a c e - t o - f a c e approach to be very e f f e c t i v e . On the o the r 
hand, i t is seen as t ime-consuming and non- or- n e g a t i v e l y - r e w a r d i n g , s ince 
the t ime demands take away from the researcher ' s a b i l i t y to w r i t e f o r 
s c i e n t i f i c p u b l i c a t i o n s . Hence, many researchers seem t o be look ing f o r 
.the "people m u l t i p l i e r s " prov ided by ex tens ion or out reach personnel - -
c a p a c i t i e s the o r g a n i z a t i o n has not ye t developed. 

DISSEMINATION AND UTILIZATION ACTIVITIES COMPARED WITH OTHER MEASURES 

We have from o ther par ts o f the ques t i onna i re several o ther measures 
t h a t are re levan t t o a p p l i c a t i o n s a c t i v i t i e s . In t h i s sec t i on we w i l l 
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r e l a t e these to the ideal and ac tua l r a t i n g s on the stages of t h e d i s 
seminat ion and u t i l i z a t i o n model. The measures a re : 

(1) the importance o f user problems to s c i e n t i s t s , 
(2) the o p p o r t u n i t y they f ee l they have to work on 

those problems, 
(3) the ex tent t o which researchers are s t imu la ted 

by users and t h e i r problems, 
(k) the degree t o which they f e e l t h e i r immediate 

o r g a n i z a t i o n a l context supports d issemina t ion 
and u t i l i z a t i o n and c l i e n t he lp ing in g e n e r a l , 
and t h e i r own u t i l i z a t i o n a c t i v i t i e s in p a r t i 
c u l a r , and 

(5) the ind ices o f s c i e n t i f i c and app l ied c o n t r i b u 
t i o n . 

We would l i k e to know how we l l the model r a t i n g s r e l a t e to these f a c t o r s , 
c o n t r o l l i n g f o r personal and j o b - r e l a t e d d i f f e r e n c e s of S c i e n t i s t s and team 
leaders . The middle columns o f Table 9-1 conta ins the answer. 

The p a r t i a l c o r r e l a t i o n s here i n d i c a t e tha t those who t h i n k the d i s 
seminat ion and u t i l i z a t i o n model steps are more impor tan t , as an i d e a l , 
a l so i n d i c a t e they get more s t i m u l a t i o n f rom t h e i r c l i e n t s , and t h i n k user 
problems are more impor tan t . The c o r r e l a t i o n s f o r the " a c u t a l " steps (as 
they are now) are much more modest. Perhaps these i n i dca te the c o n s t r a i n t s 
we have d iscovered in the o rgan i za t i on and/or the reward system which l i m i t 
the a b i l i t y of researchers to respond to c l i e n t needs, thus a t t e n u a t i n g 
the power of the " a c t u a l " measures to r e l a t e to c l i e n t s t i m u l i and c l i e n t 
problem importance. The " i d e a l " measures may be f r e e of such c o n s t r a i n t s . 

Conversely , those who ra te actual d i ssemina t ion and u t i l i z a t i o n higher 
now are those who have g rea te r present o p p o r t u n i t y to work on user problems. 
Aga in , the i d e a l - a c u t a l d i f f e r e n c e s show up across a l l o f the model i nd ices . 
I f we look a t the two ind ices of importance of and o p p o r t u n i t y to work on 
user problems, we see the k ind o f convergence we would hope t o f i n d : r a t i ngs 
o f ac tua l d i ssemina t ion and u t i l i z a t i o n , in model terms, c o r r e l a t e best 
w i t h o p p o r t u n i t y , w h i l e r a t i n g s of ideal d i ssemina t ion and u t i l i z a t i o n 
c o r r e l a t e best w i t h improtance of user problems. 

F i n a l l y ( i n the f o u r t h column of Table 9~1) , we see t h a t the researchers ' 
percept ions of the degree to which Forest Serv ice research supports d issemin
a t i o n and u t i l i z a t i o n , and t h e i r e f f o r t s In t h i s d i r e c t i o n , c o r r e l a t e s rea
sonably we l l w i t h r a t i n g s o f ac tua l d i ssemina t ion and u t i l i z a t i o n in the 
f i v e model areas. Aga in , the ac tua l r a t i n g s c o r r e l a t e b e t t e r w i t h the index 
o f o r g a n i z a t i o n a l d i ssemina t ion and u t i l i z a t i o n than do the ideal model 
i n d i c e s . 



TABLE 9-1 
Ratings of Disseminat ion and U t i l i z a t i o n Factors 

Compared w i t h Other Measures 

N=710 P a r t i a l Co r re l a t i ons of D&U Ratings w i t h 
S c i e n t i s t s and Team Leaders 
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Actual 
Sensina User 

. 0 9 a . 2 / • 3 1 b . , 2 b . 0 8 a 

Needs 
Ideal . 2 2 b . I 8 b , . o b 

Actual 
Doinq C l i e n t -

. l l b . 0 8 a . 2 ) b • 2 9 b . , o b 

Centered R&D 
Ideal . 3 1 b • 3 0 b . 1 0 b . o 8 a - . n b . 2 2 b 

Actual 
Transmission & 

• 1 9 b . 2 2 b . 0 8 a 

T r a n s l a t i o n Channels 
Ideal . 1 7 b . 2 0 b . i o b . n b • 1 3 b 

Actual 
Di r ec t 1n te rac t i on 

• 1 5 b . n b • 2 7 b • 3 7 b • 0 9 a • 1 3 b 

Microsystems 
Ideal . 2 6 b • 2 7 b . i o b . 1 2 b • 1 7 b 

Actua1 
User Problem 

. 0 8 a • 0 9 a . , 6 b . 2 0 b 

Solv ing & Helping 1 , 
Ideal | .15 . 2 1 b . i o b . 0 7

a 

KEY: 
a=p<.05 
b=p<.01 

^ P a r t i a l l e d on: educat ion l e v e l , years exper ience In o r g a n i z a t i o n , hours worked per 
week, j ob t i t l e ( S c i e n t i s t vs . PL) , and G.S. Grade. 

* * P a r t i a t l e d on the above, p l u s : S c i e n t i f i c C o n t r i b u t i o n index p a r t i a l l e d on App l ied 
C o n t r i b u t i o n , and Appl ied p a r t i a l l e d on S c i e n t i f i r 
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Thus, we have found tha t ind ices represent ing the model do c o r r e l a t e 
to a moderate degree w i t h o ther measures o f d i ssemina t ion and u t i l i z a t i o n , 
and tha t t he re is a convergence between model " i d e a l " percept ions and (at 
l eas t one) separate measure of idea ls ( the importance o f user prob lems) , 
and between r a t i n g s o f ac tua l d i ssemina t ion and u t i l i z a t i o n and o ther mea
sures of present cond i t i ons in the o r g a n i z a t i o n . On t h i s l e v e l , a t l eas t , 
the model seems to "work" as we would hope. 

We have not discussed d i f f e r e n c e s across the model s teps . These are 
minor d i f f e r e n c e s in the c o r r e l a t i o n s in each o f the columns of Table 9-1 
which are e x p l a i n a b l e . For example, ac tua l microsystem b u i l d i n g is the 
best of the ac tua l model measures in terms of c o r r e l a t i o n w i t h s t imulus 
from c l i e n t s . Our i n t e r v i e w i n g has found tha t i n f o r m a l , d i r e c t interchange 
between research and c l i e n t is a way e f f e c t i v e l i nkage is sometimes accom
p l i s h e d . I f t h i s is so, s t i m u l a t i o n from c l i e n t s should come p r i m a r i l y 
through t h i s mechanism, and the " a c t u a l " model c o r r e l a t i o n s seem to bear 
t h i s o u t . O v e r a l l , however, the model ind ices seem t o operate very s i m i l a r 
l y , in t h e i r ideal and actua l s e t s , in terms of t h e i r c o r r e l a t i o n s to other 
measures. We know, a l s o , t ha t there are very high c o r r e l a t i o n s among the 
mode 1-der ived i n d i c e s . I t Is d i f f i c u l t t o say whether the ind ices are poor
ly conceptua l i zed and incapable o f c o n t r o l l i n g d i s t i n c t v a r i a t i o n , or whether 
i t is s imply the f a c t t ha t persons who see Ideal or ac tua l d i ssemina t ion and 
u t i l i z a t i o n as high or low in one model s tep a l so see o ther steps the same 
way. 

The next quest ion is the ex ten t to which the model steps r e l a t e to the 
c o n t r i b u t i o n o f the i n d i v i d u a l to h i s f i e l d and to a p p l i c a t i o n s . We would 
hope tha t the d isseminat ion and u t i l i z a t i o n ind ices c o r r e l a t e b e t t e r w i t h 
app l ied c o n t r i b u t i o n measure than w i t h s c i e n t i f i c c o n t r i b u t i o n . 

Before we can have any degree of conf idence in the c o r r e l a t i o n s , how
ever , we must con t ro l f o r personal and j o b - r e l a t e d c h a r a c t e r i s t i c s which 
are known to r e l a t e to both the d issemina t ion and u t i l i z a t i o n ind ices and 
t o c o n t r i b u t i o n . A l s o , we need t o remember, there is a .50 c o r r e l a t i o n 
between app l i ed and s c i e n t i f i c c o n t r i b u t i o n , so we w i l l need t o " p u r i f y " 
each c o n t r i b u t i o n measure by c o n t r o l l i n g f o r the o t h e r . The c o r r e l a t i o n 
are g iven at the r i g h t in Table 9 - 1 . 

Let us look a t how the d i ssemina t ion and u t i l i z a t i o n ind ices r e l a t e t o 
s c i e n t i f i c c o n t r i b u t i o n f i r s t , even though we had no s p e c i f i c p r e d i c t i o n s 
f o r these c o r r e l a t i o n s . We f i n d tha t those S c i e n t i s t s and PLs who are higher 
in s c i e n t i f i c c o n t r i b u t i o n say ac tua l need sensing is done be t t e r in t h e i r 
s t a t i o n s , but they are lower i n terms of the ex ten t t o which they t h i n k 
doing c l i e n t - c e n t e r e d s o l u t i o n b u i l d i n g i s an impor tant i d e a l . These f i n d 
ings may be c l a r i f i e d somewhat: there was no exact d e f i n i t i o n o f who 
" c l i e n t s " a r e , at leas t w i t h i n the d issemina t ion and u t i l i z a t i o n model items 
themselves. High s c i e n t i f i c c o n t r i b u t o r s may we l l be t h i n k i n g of o ther re
searchers as t h e i r pr imary c l i e n t groups f o r the need sensing i tems. The 
c l i e n t - c e n t e r e d s o l u t i o n b u i l d i n g items were, however, more c l ose l y spec i 
f i e d as r e f e r r i n g t o "on the ground" land manager c l i e n t s . 



D i f f e r e n t r e s u l t s occur f o r the r e l a t i o n s of the d issemina t ion and 
u t i l i z a t i o n ind ices w i t h the man's app l ied c o n t r i b u t i o n . Independent o f 
personal and j ob f a c t o r s , and o f s c i e n t i f i c c o n t r i b u t i o n , those respon
dents who are making g rea te r l eve l s o f c o n t r i b u t i o n t o a p p l i c a t i o n s ra te 
t h e i r s t a t i o n s h i g h e r , and consider the ideal a c t i v i t y as h igher in the areas 
of need sens ing , doing c l i e n t - c e n t e r e d research , and microsystem b u i l d i n g . 
In a d d i t i o n , app l i ed c o n t r i b u t i o n is g rea te r among those who t h i n k t r a n s l a 
t i o n and t ransmiss ion are more important in the i d e a l , a l though there is no 
r e l a t i o n f o r cu r ren t s t a t i o n s a c t i v i t i e s in t h i s a rea . 

Thus, a i l o f the d i ssemina t ion and u t i l i z a t i o n index areas except user 
p rob lem-so lv ing and he lp ing appear to have some modest independent r e l a t i o n 
ships to the researcher ' s app l i ed c o n t r i b u t i o n . The lack o f r e l a t i o n f o r 
p rob lem-so lv ing might be based in the f a c t t ha t the Forest Serv ice research 
has not r e a l l y s t ressed d i r e c t help f o r c l i e n t s beyond microsystem a c t i v i t i e s 
such as workshops, c o n s u l t i n g , e t c . , and much r e l i a n c e is placed on "how t o 
do i t " p u b l i c a t i o n s : there is a con t i nu i ng debate as to j u s t how much d i r e c t 
" u s e r - h e l p i n g " a researcher should do. 

None o f these c o r r e l a t i o n s are l a r g e , e s p e c i a l l y compared t o o rgan i za 
t i o n a l and I n d i v i d u a l p r e d i c t o r s of c o n t r i b u t i o n . We should expect to f i n d 
somewhat g rea te r c o r r e l a t i o n s f o r " i d e a l " r a t i n g s i f there is a s t rong re 
l a t i o n s h i p between a t t i t u d e s and a c t i o n , s ince i n d i v i d u a l behaviors in each 
of the f i v e index areas would be def ined as e x a c t l y what we mean by app l ied 
c o n t r i b u t i o n . The ra the r abs t r ac t quest ion wording (couched in terms of 
what the s t a t i o n ' s researchers a c t u a l l y do and should do) might account f o r 
some of t h i s s l i p p a g e . 

SUMMARY 

I f we were to p i ck one area from t h i s ana l ys i s to h i g h l i g h t in summary, 
i t would be the p o s i t i v e c o r r e l a t i o n between o r g a n i z a t i o n a l support f o r c l i e n t 
l inkages and researchers ' r a t i n g s of s t a t i o n ac tua l performance in a l l o f the 
f i v e d i ssemina t ion and u t i l i z a t i o n f a c t o r s . From the d a t a , and from our ex
per iences in v i s i t i n g s t a t i o n s , t h i s support dimension keeps coming up as 
a c r u c i a l one. We fee l t ha t both support and reward must be a c t i v e , not 
merely a passive permiss ion f o r the researcher to make app l ied c o n t r i b u t i o n s 
as he w ishes, be fore rea l progress w i l l be made. In a d d i t i o n , researchers 
have been c a r e f u l l y t r a i n e d to do research , but not necessa r i l y to l i n k w i t h 
c l i e n t s : t he re are a whole range o f r e l a t i o n a l s k i l l s , t r a n s l a t i o n s k i l l s , 
e t c . , which researchers w i l l have t o be able to use j u s t as s k i l l f u l l y as 
they run a c o r r e l a t i o n i f they are t o be t r u l y e f f e c t i v e in a p p l i c a t i o n s . 

In f i n i s h i n g t h i s d i s c u s s i o n , however, we need to i n t e r j e c t the po in t 
t h a t we are no more c l ea r than is the Forest Serv ice about which model of 
app l i ed c o n t r i b u t i o n is t o be s t ressed in the o r g a n i z a t i o n . I t is not 
necessary, f i r s t , t h a t every researcher be a c t i v e in t h i s a rea ; but work w i l l 
have to be done, as we have seen, to make the reward system work equa l l y f o r 
those who dp_ devote t ime in a p p l i c a t i o n s . Beyond t h i s , however, there are 
severa l models which need d i s c u s s i o n , not so much t o decide on the c o r r e c t 
one, but r a t h e r , t o develop g u i d e l i n e s as t o when each is deemed most use fu l 
and a p p r o p r i a t e . These models may be o u t l i n e d l i k e t h i s : 
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(1) A p p l i c a t i o n as the l a s t s tep in the research p r o c e s s -
here the o r g a n i z a t i o n would support one more phase, f o r 
app rop r ia te p r o j e c t s , beyond the r e p o r t - w r i t i n g s tage. 
Researchers would take an a d d i t i o n a l amount of t ime 
working on a p p l i c a t i o n s before moving on to some o ther 
top i c. 

(2) Researchers, or ex- researchers who work on a p p l i c a t i o n 
as t h e i r major a c t i v i t y - - t h e s e research s t a f f members 
would serve on severa l p ro jec t s as one member of a team. 

(3) Disseminat ion and u t i l i z a t i o n p r o j e c t s which would take 
over when research and development was f i n i s h e d , probably 
w i t h complete ly d i f f e r e n t s t a f f . 

(4) Support of non-researcher a p p l i c a t i o n s t a f f to work w i t h 
p r o j e c t s — t h e r e are some examples of t h i s in Forest Ser
v i c e research now, but they are so few tha t we have heard 
about several of these persons t ime and t ime again when the 
t o p i c comes up in d i s c u s s i o n . 

(5 ) Adding an a p p l i c a t i o n c a p a b i l i t y in research support ser 
v i c e s — i f we have e d i t o r s , s t a t i s t i c i a n s , and in fo rmat ion 
o f f i c e r s , why not a u t i l i z a t i o n s p e c i a l i s t ? These people 
could on ly be expected to p rov ide support s k i l l s , not to do 
the whole j o b ; examples would be a p p l i c a t i o n s media and 
t r a n s l a t i o n work. In some respec ts , the new AD f o r Planning 
and App l i ca t i ons f i t s t h i s d e f i n i t i o n , or could superv ise 
such a person. We need to c a u t i o n , however, t ha t t h i s AD 
cannot be expected t o d£ the a p p l i c a t i o n s work h imse l f— 
he should be a " f a c i l i t a t o r . " 

(6) Developing an a p p l i c a t i o n s o rgan i za t i on—here the scope would 
be wider than the mandate of S ta te and P r i v a t e F o r e s t r y , and 
might f o l l o w a model s i m i l a r to a g r i c u l t u r a l ex tens ion agents. 
This obv ious ly cou ld not be done by the research branch u n i 
l a t e r a l l y ; c a r e f u l need exp lo ra t i ons and p o l i c y p lann ing would 
be requ i red at the top of the Forest Serv ice o r g a n i z a t i o n . 

The f i r s t f i v e of these models have d i r e c t i m p l i c a t i o n s f o r d i f f e r e n t 
ro les researchers would p lay in the d issemina t ion and u t i l i z a t i o n process, 
and a l l o f them a r e , t o some e x t e n t , being used now. The po in t is tha t we 
need t o exp lo re them in much more d e t a i l t o develop gu ide l i nes f o r i nd i v idua l 
researchers when they are p lann ing p r o j e c t s — i f the dec i s ion as to how a p p l i -

- c a t i o n w i l l be sought is made any l a t e r in the research process than t h i s , 
we f ee l t h a t the dec i s i on w i l l be too l a t e to be e f f e c t i v e , no matter what 
i t i s . Recent statements such as the a p p l i c a t i o n sec t i on o f the Forest 
Serv ice Manual (U.S. Forest Serv ice Manual, Ser ies 1000) p rov ide the 
permiss ion to undertake such model development (and establ ishment of 
rewards ) , but t h i s is on ly the f i r s t s t e p , and we have not seen the 
kinds o f s t a f f work needed t o produce the ope ra t i ng gu ide l i nes and p ro 
cedures . 
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CHAPTER 10 

TECHNICIANS 

READER'S GUIDE: 

This is the on ly place in t h i s repor t where Techn ic ians ' data are d i s 
cussed. There are enough important issues i n v o l v i n g t h i s important group 
to make t h i s chapter important and par t o f the con t inu ing d iscuss ion of 
the Techn ic ian career . 

CHAPTER SUMMARY: 

Research Technic ians are r e l a t i v e l y we l l -educa ted i n d i v i d u a l s , most o f 
whom have less than ten y e a r ' s exper ience. They show up as more s a t i s 
f i e d w i t h t h e i r jobs and s t a t i o n s than S c i e n t i s t s . Many o f the same 
th ings p r e d i c t s a t i s f a c t i o n s as were important f o r the researchers : f r e e 
dom and cha l lenge and d e d i c a t i o n r e l a t e t o s a t i s f a c t i o n w i t h the s t a t i o n ; 
s t a t i o n s a t i s f a c t i o n , toge ther w i t h b e t t e r o p p o r t u n i t y f o r j ob s t a b i l i t y 
and s a l a r y , and s k i l l e d supe rv i s i on r e l a t e to s a t i s f a c t i o n w i t h the j o b . 
A l s o , Technic ians w i t h more exper ience and less educat ion are more s a t i s 
f i e d w i t h the j o b . Two- th i rds of the h igh school educated Technic ians 
t h i n k they would never have the o r g a n i z a t i o n , but only o n e - t h i r d of the 
co l l ege graduates t h i n k t h i s . 

Job s t a b i l i t y , f a i r e v a l u a t i o n , growth o p p o r t u n i t i e s , chances to use 
s k i l l s and having congenial co-workers a re most important f o r Techn ic ians , 
but growth chances, f a i r e v a l u a t i o n , and making use of s k i l l s could use 
some improvement o p p o r t u n i t i e s f o r these are rated lower. 

P a r t i c u l a r l y important problems regard ing Technic ians appear to involve 
the topp ing out o f the career p a t h , the p o s s i b i l i t y of t r app ing Techni
c ians in the o r g a n i z a t i o n , and the award / reward / recogn i t i on problem. 

INTRODUCTION 

Most o f our e f f o r t , and a l l o f our analyses so f a r , have been focused 
on the researchers w i t h i n the Forest Se rv i ce . Here we w i l l concent ra te 
on the Techn ic ians , a group which may not get the a t t e n t i o n i t deserves, 
because Technic ians are not as powerful o r v o c a l . However: 

—Technic ians are c r u c i a l to g e t t i n g the work done, and in many 
cases we have seen, the work would or could not be done w i t hou t 
the Technic ian — who o f t e n performs at a leve l beyond what i t 
says in the job d e s c r i p t i o n . 
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- -Techn ic ians are i n d i v i d u a l s , employees, people - - j u s t l i k e any 
o thers in the o r g a n i z a t i o n (some of whom we have not s tud ied at 
a l l ) . They t h e r e f o r e have a r i g h t to a f u l f i l l i n g j ob in an 
organ i za t ion respons ive to the i r needs. 

In many ways our analyses f o r ' T e c h n i c i a n s p a r a l l e l those f o r researchers . 
The o v e r a l l a n a l y t i c a l model in the o r g a n i z a t i o n a l and superv i s ion sec t i on 
can apply d i r e c t l y , f o r example. In some cases we have found Technic ians who 
c o n t r i b u t e to research products (papers, a r t i c l e s , e t c . ) , and who form an 
impor tant b r idge to c l i e n t s (Technic ians may spend more t ime on the ground, 
near or w i t h use rs , f o r example). So, we a lso need to i d e n t i f y the k inds 
of Technic ians who are making these c o n t r i b u t i o n s . 

Technic ians a l so have spec ia l problems, most of which we have learned 
about dur ing our i n t e r v i e w i n g and feedback work. A p a r t i c a l l i s t would 
i nc lude: 

- - u n c l e a r or "dead ended" career pa ths , and/or lack o f procedures 
to l e t topped out Technic ians move i n t o a d i f f e r e n t career t r a c k . 

- - u n c l e a r j o b expecta t ions and d i v i s i o n of labor w i t h researchers . 

- - t h e f r i c t i o n between the 8 to 5» o f t e n un ion ized approach to 
" l a b o r " under which Technic ians are p ro tec ted and (sometime) 
handcu f fed , vs_. the requirements of a research job ( e . g . , 
changi ng needs and t a s k s , f 1ex i b i 1 i t y , and unp lanned- for con-
d i t i ons) • 

One of the key quest ions invo lves what is important to Techn ic ians , 
and what gaps e x i s t in ach iev ing important goa ls . This is a lso one theme 
of the precedent study of Forest Serv ice Technic ians (Koch, 1970), which 
d id not cover research Techn ic ians , u n f o r t u n a t e l y . As we go along we w i l l 
make comparisons w i t h the Koch study whenever poss ib le (g iven d i f f e r e n t 
ques t ions , word t ng , e t c . ) . 

WHO ARE THE TECHNICIANS? 

The d e s c r i p t i v e data in Table 10-1 show tha t Technic ians tend to be 
in t h e i r t h i r t i e s , r ecen t l y and ra the r we l l educated, and w i t h less than 
ten y e a r ' s exper ience. The d i f f e r e n c e between research Technic ians and 
those in the Forest Serv ice s tud ied by Koch is t ha t research Technic ians 
a re b e t t e r educated (65% have more than h igh school educat ion vs_. 25% 
in the Koch d a t a ) . 

SATISFACTION 

Four out o f ten Technic ians repor ted tha t " I l i k e my j ob ext remely 
w e l l , and another 37% tended to agree w i t h t ha t s ta tement . Only 22% were 
in the middle or negat ive (and most of these checked in te rmed ia te ra the r 
than negat ive responses) . This may be a b i t lower than in the Koch s tudy , 
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TABLE 10-1 

C h a r a c t e r i s t i c s o f Technic ians 

Percentages (N=l54) 

Age 1 8% | 8 1 28 1 16 t 10 1 11 1 8 
<25 26-30 31 - 3 5 36-40 4 1 - 4 5 4 6 - 5 0 51-55 

Years in 1 14% I 43 1 19 1 n I 6 1 3 1 3 
FS Research 1-5 6-10 11 -15 16-20 21 -25 2 6 - 3 0 31 + 

Years at 1 18% | 43 1 19 1 7 1 6 | 1 3 1 3 | 
s t a t i o n 1-5 6-10 11 - 1 5 16-20 21 -25 26 -30 31 + 

Years s ince 
educat i on | 28% | 15 1 18 1 13 | 10 1 1 8 | 8 1 
comp1eted 1-5 6-10 11 - 1 5 16-20 21 -25 26 -30 31 + 

Educat ion 1 35% 1 38 I 17 1 6 1 3 1 
l eve l High Sch Some Col 1ege Some Master 1 1 S 

or Col 1ege Graduate Graduati 3 Degree 
less Work 

G.S. Grade 1 3% 1 24 | 11 1 31 1 5 1 22 | 
k 5 6 7 8 9 10 

but the quest ions were not i d e n t i c a l . Comparing Technic ians w i t h the 
researchers on o v e r a l l s a t i s f a c t i o n w i t h jobs (see Table 10-2) , we f i n d 
tha t Technic ians are more s a t i s f i e d w i t h both t h e i r s t a t i o n than are the 
researchers , and equa l l y h igh (w i th PLs) in terms of j ob s a t i s f a c t i o n . 
E i t h e r Techn ic ians ' needs are b e t t e r met, t h e i r expec ta t ions are not as 

" h i g h , or they are not as c r i t i c a l as are the S c i e n t i s t s . Perhaps they 
are not c lose enough to some issues to be able t o form any judgment o ther 
than " i t seems OK." 

To analyze f a c t o r s r e l a t i n g t o s a t i s f a c t i o n s , we adopted the general 
p r e d i c t i v e model used f o r researchers (w i t h a few m o d i f i c a t i o n s ) , and got 
the r e s u l t s in Figure 10-1. Freedom is an e x c e p t i o n a l l y s t rong p r e d i c t o r 
w i t h s t a t i o n s a t i s f a c t i o n , and chal lenge and d e d i c a t i o n does a good j o b , 
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TABLE 10-2 

Comparing S a t i s f a c t i o n s f o r Technic ians and Researchers 

Mean S a t i s f a c t i o n w i t h * : 

Sta t ion Job 

Technic ians 2.36 2.01 

S c i e n t i s t s 2 .3k 2.39 

PLs 2.82 2.06 

F 2 ;1095 28.5 28.6 

p < .0001 .0001 

*Sat i s f act ion scales run from 5 = , l l o w " to l = " h i g h , " i . e . , lower scores 
i n d i c a t e g rea te r s a t i s f a c t i o n . 

FIGURE 10-1 

Path Ana lys is of S a t i s f a c t i o n s f o r Technic ians 

Freedom 

Chal lenge & Dedicat ion 

Educat ion Level 

Years in FS Research 

Superv isor Ski 1 

Oppor tun i ty f o r Salary 
& Job S t a b i 1 i t y 

(N=l30) 
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t o o . * Job s a t i s f a c t i o n Is h igher f o r those more s a t i s f i e d w i t h t h e i r 
s t a t i o n s , w i t h more s k i l l e d s u p e r v i s o r s , w i t h b e t t e r o p p o r t u n i t i e s f o r 
good s a l a r i e s and j ob s t a b i l i t y , who have less e d u c a t i o n , and who have 
been employed longer in research. The power of the exper ience measure 
may, aga in , be due to l e s s - s a t i s f i e d Technic ians leav ing the o r g a n i z a t i o n . 

So, the model looks much as i t d i d f o r researchers , w i t h some reasonable 
changes — career growth is not as important w h i l e j o b s t a b i l i t y and sa la ry 
i s , and i n fo rma t ion f l ow does not en ter the p i c t u r e . * * I t is i n t e r e s t i n g to 
note the s t r eng th of the freedom f a c t o r in account ing f o r s a t i s f a c t i o n w i t h 
the s t a t i o n . The Koch study found tha t na t iona l Forest Serv ice Technic ians 
put a high value on freedom, so perhaps t h i s should not be too s u r p r i s i n g . 
The quest ion i s , how can we g ive s u f f i c i e n t autonomy/freedom to Technic ians 
w i t h i n the c o n s t r a i n t s of t h e i r j ob ro les and the requirements of the work. 
Koch found, as d i d we, t h a t more educated Technic ians are less s a t i s f i e d 
w i t h t h e i r j o b s . The ques t ion then becomes one o f career paths, t r a i n i n g , 
and educa t ion . 

One way to look a t t h i s is to zero in on one component of job s a t i s 
f a c t i o n , whether the Technic ians would ever consider leav ing Forest Service 
research. Technic ians who are more s a t i s f i e d w i t h t h e i r s t a t i o n s say they 
would be less l i k e l y to leave ( r = . 4 2 ) , as do those who l i k e t h e i r jobs 
( r= .55)» and those w i t h more y e a r ' s experience ( . 2 4 ) . More educated Techn i 
c ians tend to be less f avo rab le to the "never leave" v iewpo in t ( - . 2 6 ) . 
Table 10-3 looks at t h i s r e l a t i o n s h i p in d e t a i l . 

The s p l i t s are almost neat two to one both ways: t w o - t h i r d s o f the 
h igh-school educated group f a l l in the "never leave" g roup, wh i l e among the 
c o l l e g e graduate Techn ic ians , t w o - t h i r d s are neu t ra l or i n c l i n e d to d isagree 
about never l e a v i n g . There are two ways t o look a t t h i s : f i r s t , how t o keep 
the h i gh l y educated Technic ians who are very s k i l l e d and va l uab le , but may 
have good job o p p o r t u n i t y o u t s i d e . The second Is the p o s s i b i l i t y of t rapp ing 
Technic ians (by over s p e c i a l i z a t i o n or phys ica l l o c a t i o n roo ts ) so t h a t they 
could not leave i f they wanted t o . U n f o r t u n a t e l y , we do not have any data 
which can t e l l us how many Technic ians fee l t rapped , but we know the problem 
has been discussed in some s t a t i o n s , p a r t i c u l a r l y as i t r e l a t e s to career 
growth l i m i t s on the Technic ian j o b . 

*Though not shown in t h i s a n a l y s i s , i t appears t h a t the component o f s t a t i o n 
s a t i s f a c t i o n most r e l a t e d to j ob s a t i s f a c t i o n is t h a t pa r t which is p re 
d i c t e d by cha l lenge and d e d i c a t i o n — I f t h i s l a t t e r measure is added to 
p r e d i c t i n g j ob s a t i s f a c t i o n the p r e d i c t i v e power o f s t a t i o n s a t i s f a c t i o n 
d isappears . 

**Chances f o r growth are important f o r Techn ic ians , as we w i l l see l a t e r ; 
t h i s f a c t o r Is overshadowed by o thers in the p r e d i c t i o n of s a t i s f a c t i o n , 
however. 
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TABLE 10-3 

"Would Never Leave" by Educat ion Level 
f o r Technic ians 

Educat i on 
~u z 
m . c 
c o 
O 1-
<J fD 

0) 
\ - (St 
CJ (V 
> ca 
<D 
C LO 

High School Some Col 1ege Col 1ege Graduate 

Agree or tend 
to Agree 67% 52% 37% 53% 

(80) 

N e u t r a l , tend 
t o , or d isagree 32% 48% 64% 47% 

(71) 

X2 = 8 .74 
p <.02 

100% 
(52) 

100% 
(58) 

100% 
(41) 

100% 
(151) 

^Actual meaning is in terms o f checking whether the statement app l ies 
or tends to app l y , or whether the po la r oppos i te statement does. 

IMPORTANCE AND OPPORTUNITY RATINGS 

The " impor tance - - o p p o r t u n i t y " measures g ive us a good, qu ick summary 
of what t h ings Technic ians t h i n k a good j ob should have and the o p p o r t u n i t i e s 
which e x i s t f o r those th ings (see Figure 10-2). The f i v e most important " j o b 
f a c t o r s " make an i n t e r e s t i n g s t o r y . Technic ians are look ing f o r s t a b l e jobs 
in which they can grow and be usefu l (and be evaluated f a i r l y f o r t h e i r con
t r i b u t i o n s ) in a congenial personal s e t t i n g . "S ta tus advancement" items are 
of l eas t importance. Among the important f a c t o r s , i t looks as i f Technic ians 
are w e l l a long in meeting t h e i r needs f o r s t a b i l i t y and c o n g e n i a l i t y : the 
gaps between means f o r importance and o p p o r t u n i t y are re 1 a t i ve1y s m a l l . Growth 
and s k i l l l ea rn ing in p a r t i c u l a r , and e v a l u a t i o n and chances to use s k i l l s 
a l s o , seem to be areas where Technic ians would l i k e to see g rea te r o p p o r t u n i t i e s . 
Perhaps the key quest ions here are how to p rov ide f o r growth and u t i l i z a t i o n o f 
Technic ians — and how to reward i t . 

WHAT THE TECHNICIANS SAY 

Most o f the w r i t t e n comments made by Technic ians are i n d i s t i n g u i s h a b l e 
from those o f researchers — they a r e , f o r the most p a r t , very i n s i g h t f u l 
observa t ions o f the s t a t e of the o r g a n i z a t i o n and o f i n d i v i d u a l ro les in i t . 
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FIGURE 10-2 

Importance o f and Oppor tun i ty f o r Job Factors f o r Techn ic ians* 

MEAN IMP. OR OPP. 
Moderate 

2.0 
Great 

3.0 
Very Great 

4.0 
1 — 

0. t o have s t a b i l i t y o f employ
ment 

n. t o be evaluated f a i r l y in p ro 
p o r t i o n to what I c o n t r i b u t e 

b. t o grow and learn new knowl
edge and s k i l l s 

a. t o make f u l l use of my present 
knowledge and s k i l l s 

g . t o have congenial co-workers 
as col 1eagues 

c. t o earn a good sa la ry 

h. t o work under c h i e f s of h igh 
t e c h n i c a l competence 

k. t o have freedom t o ca r r y out 
my own Ideas 

f . t o work w i t h co l leagues o f h igh 
techn i ca1 competence 

j . t o work on d i f f i c u l t and c h a l 
lenge problems 

p. t o work on problems of c e n t r a l 
importance to the s t a t i o n ' s 
user groups 

1 . t o c o n t r i b u t e to broad t e c h n i 
ca l knowledge in my f i e l d 

m. t o work on problems o f c e n t r a l 
importance to the s t a t i o n 

e. t o advance in the p ro fess iona l 
respect of co l leagues and 
ch i e f s 

d. t o advance in adminis
t r a t i v e a u t h o r i t y and 
s t a t u s 

i . t o assoc ia te w i t h top execu
t i v e s in the o r g a n i z a t i o n 0 

I 

*A11 impor tance-oppor tun i t y pa i red mean d i f f e r e n c e s are s i g n i f i c a n t a t the .0001 leve 
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Of course , there are a l so some comments about th ings which a f f e c t Techn i 
c ians spec i f i ca l l y . Below we have organized the comments accord ing to the 
major sec t ions o f the q u e s t i o n n a i r e . 

About the S t a t i o n 

. . . p e r s o n n e l are h i g h l y c o o p e r a t i v e , 
f r i e n d l y , and i n t e r e s t e d in t h e i r 
work 

. . . i d e a l f a c i l i t i e s c lose to our 
work i ng area 

Given reo rgan iza t ions and f reezes 
imposed I f ee l s t a t i o n is doing OK 

There is freedom at our lab 

About the Locat ions 

. . . o u t s t a n d i n g . We have a U n i v e r s i t y 
School of Fores t ry and a na t iona l 
f o r e s t in our town 

The goals of the s t a t i o n are 
vague or unknown to me 

. . . need more help at the Techn i 
c ian leve l and less a d m i n i s t r a 
t i v e harassment 

Genera l ly I cons ider admin i s t ra 
t i o n o f s t a t i o n very poor 

. . . l o c a t e d in a remote area, has 
no l i b r a r y f a c i l i t i e s f o r t h i s 
type o f r e s e a r c h . . . no c lasses 
ava i1ab le 

. . . e x c e l l e n t f o r g e t t i n g i n t o the 
f i e l d and l i v i n g cond i t i ons • . . . t e r r i b l e as f a r as access t o 

a d m i n i s t r a t i o n , equipment, and 
supp l ies 

. .poor c l i m a t e and a h igh cost of 
l i v i n g . Many people have ser ious 
f a m i l y problems because of t h i s 
[A laska] 

About Uni ts 

A good group o f people to work w i t h 

. . . c o u l d ha rd l y be worse. . .we are 
p r i m a r i l y a f i e l d o p e r a t i o n . . . 
s tuck in a m u l t i - s t o r y federa l 
o f f i c e b u i l d i n g never intended 
f o r t h i s use 

. . . h a s done ou ts tand ing work in the 
past > . . . however , i t has stagnated be

cause PL was [away] 
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About Un j ts , cont inued 

PL i s tops . The work gets 
accomplished as i t shou ld . 
A l 1 segments cooperate t o a 
remarkable degree 

About Jobs 

cha l l eng ing and i n t e r e s t i n g 

My u n i t is small and s p l i t . . . 
most of my u n i t d i s s a t i s f a c t i o n 
probably stems from t h i s s p l i t 

> . . . b u t I 'd l i k e more admin is t ra-
t i ve respons i b i 1 i t y 

. . i t ' s f 1ne , f o r 
col lege degree — 

lack o f a 
.o ther than i t s apparent po l i cy 
i m i t a t i o n f o r advancement. . . 

f i n a n c i a l l y i t 
w i t h i n f l a t i o n 

doesn 1 t keep up 

About Supervj sors 

I s t i l l look to my former super
v i s o r ( s c i e n t i s t ) f o r immediate 
d i r e c t i o n . I regard him most 
h i gh ly 

No career to develop f o r t e c h n i -
c i a n s . . . 

L imi ted as long as I am a Techn i 
c i a n . However, I accepted t h a t 
f a c t when accept ing the p o s i t i o n 

Don' t blame him, i t seems tha t 
no one can keep u p - t o - d a t e w i t h 
con fus i ng , changing, and con-
f 1 i c t i n g ru les 

Well organized and c e r t a i n l y 
an ou ts tand ing i nd1v idua1- - I 
am superv ised enough to g i ve 
me help when I need i t and t o 
"keep me on my toes " but not 
so much as to make me f ee l t h a t 
"someone is s tand ing over my 
shou1der" 

Knowledgeable, ded i ca ted , con
s i d e r a b l e and congen ia l . A 
g o - g e t t e r 

A good man but overworked and 
sometimes discouraged by lack 
o f upper echelon d i r e c t i o n 
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CONCLUSI0N5 

The data show tha t Technic ians react to the o r g a n i z a t i o n and the j ob 
much the same as researchers , though the s c i e n t i f i c values o f d i scove r i ng 
knowledge are less important than dimensions o f j ob s t a b i l i t y . Technic ians 
can thus be seen as the b r idge between the values of the committed researcher 
and those o f the 8 t o 5 employee. There are probably both approaches to 
the j o b a t work in d i f f e r i n g p ropor t i ons in each Techn ic ian , and the job 
environment a lso p u l l s him both ways at once. The d i f f i c u l t task f o r manage
ment is to prov ide the cha l l enges , c o n t r i b u t i o n o p p o r t u n i t i e s and rewards 
needed in the s c i e n t i f i c m o t i v a t i o n w h i l e s a t i s f y i n g the more r o u t i n i z e d 
8 t o 5 p r o t e c t i o n s , mo t i va t i ons and r e g u l a t i o n s . Un ion i za t i on i s , in p a r t , 
a r e a c t i o n of Technic ians to j o b - r e l a t e d demands tha t they f u n c t i o n more or 
less l i k e S c i e n t i s t s ( the long hours , personal inconveniences f o r the sake 
o f the p r o j e c t , e t c . ) . The c o n f l i c t in the approaches w i l l remain, and can 
be p a r t i a l l y resolved on ly ( i n our view) by c a r e f u l a t t e n t i o n t o the group 
s e t t i n g s and personal r ecogn i t i ons prov ided f o r Techn ic ians . 

For example, much o f the d i scuss ion in the feedback /p rob lem-so lv ing 
meetings a t one s t a t i o n invo lved how to recognize and reward the work of 
Techn i c i ans , and indeed, j u s t what the Techn i c i an ' s j ob should be. Recommen
da t i ons Included more a t t e n t i o n to the awards program fo r good work, b e t t e r 
w r i t i n g of j ob d e s c r i p t i o n s , and a f rank but he lp ing approach to career 
gu idance. 

Open d iscuss ion and prob lem-so lv ing work such as t h i s i s needed in each 
s t a t i o n , us ing s e t t i n g s in which Technic ians f ee l f r ee to c o n t r i b u t e f u l l y . 
We a l s o remember the p rob lem-so lv ing meeting a t which Technic ians met as a 
group — and s ta ted tha t t h i s was the f i r s t t ime they had ever met t oge the r . 
Management needs to do a b e t t e r j ob than t h i s . 
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CHAPTER 11 

PROBLEM-SOLVING AND FEEDBACK PROCESSES 

READER'S GUIDE: 

This chapter covers in d e t a i l the feedback and p rob lem-so lv ing work 
of the p r o j e c t . I t is of value to anyone concerned w i t h how s c i e n t i f i c 
data need to be "plowed i n t o " o r g a n i z a t i o n s . 

CHAPTER SUMMARY: 

The use o f data in p rob lem-so lv ing must, we f e e l , be in the ro le o f a 
s t imulus f o r group d i s c u s s i o n , g iven the l i m i t a t i o n s , the r e s u l t s the 
context c o n t a i n . Groups can, w i t h good process h e l p , be led to m i l k 
the data w e l l , e x t r a c t i n g problems and i m p l i c a t i o n s f o r change. 

Varying degrees of feedback and prob lem-so lv ing took place in the 
e igh t s t a t i o n s and the Forest Products Labora to ry . Some got through 
to making changes based on recommendations from the groups which worked 
w i t h us. Others got on ly a small d i s tance down the road. 

There is some (very) s l i g h t evidence tha t s t a t i o n s who got more i n 
volved In feedback and prob lem-so lv ing may be more innova t i ve and p ro 
v ide more coheren t , s a t i s f y i n g research programs. 

It U extremely unlikely that this 
questionnaire (survey Instrument) 
is going to bring about any change. 

INTRODUCTION 

Our task here is a broad one of desc r i b ing the "what" and the "how" 
o f the process by which we have, t r i e d to help Forest Serv ice research learn 
from and make use of the i n fo rma t i on we have c o l l e c t e d in our s tudy . We 
w i l l focus on the a c t i v i t i e s through which we have l i nked research f i nd ings 
w i t h rea l peop le , groups, and problems f o r the purpose of des ign ing ways 
to improve the system. 
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What we w i l l see is a se r i es of "wheels w i t h i n wheels" p rob lem-so lv ing 
a c t i v i t i e s , ranging from the o v e r a l l "R£D Lab Renewal" model we have deve l 
oped f o r the p r o j e c t on one hand, down to the s p e c i f i c d iscuss ions held 
w i t h i n s t a t i o n s to come up w i t h workable a c t i o n plans on the o ther hand. 
That i s , the o v e r a l l lab model we have used is b a s i c a l l y a p rob lem-so lv ing 
sequence. Nested w i t h i n t h i s there are many s p e c i f i c complete problem-
s o l v i n g sequences. 

In t h i s chapter we w i l l concent ra te on f ou r t h i n g s : 

(1) an e l a b o r a t i o n o f the stages in a complete p rob lem-so lv ing 
sequence, and examples of how the processes were used in t h i s 
p r o j e c t ; 

(2) the r e l a t i o n of the p rob lem-so lv ing stages to the Lab Renewal 
model and to data feedback a c t i v i t i e s , where we w i l l see t h a t 
the model steps are r e a l l y only d i f f e r e n t labe ls f o r more general 
p rob lem-so lv ing s t e p s , and tha t feedback is the way we r e l a t e 
what we have found to the groups who must use t h i s knowledge; 

(3) a d e t a i l e d look a t the process o f data feedback, and the s p e c i f i c 
ro le of data in the p rob lem-so lv ing sequence; 

(k) we w i l l end by d e s c r i b i n g what we a c t u a l l y d id in s t a t i o n s 
as p a r t of feedback and p r o b l e m - s o l v i n g . 

ORGANIZATIONAL PROBLEM-SOLVING 

L e t ' s begin by look ing at the basic processes o f p rob lem-so lv ing which 
u n d e r l i e both the lab model and data feedback, and which guided our work 
in s t a t i o n s . As we present each stage in the sequence we w i l l d iscuss both 
what we d id in terms of the content of p rob lem-so lv ing work, and how we 
worked to insure good p rob lem-so lv ing processes were used. 

I t is not d i f f i c u l t to e x p l a i n o r g a n i z a t i o n a l p rob lem-so l v i ng . I t i s 
a r a t i ona1 - log ica1 process o f work ing through the major issues t h a t con
cern a goal o r i e n t e d and organized group o f peop le . The process s t a r t s 
w i t h c a r e f u l l y s t r u c t u r e d procedures which i d e n t i f y and e f f e c t i v e l y def'tne 
the problems o f the system. I t ends one cyc le and begins another when that 
system has conducted a ca re fu l eva l ua t i on of i t s new ac t ions and has decided 
tha t the s o l u t i o n s have e i t h e r worked or not worked. 

Help ing a group understand and then use t h i s process is not so easy; 
but t ha t was our goal in the Forest Serv ice p r o j e c t . The aim o f t h i s s e c t i o n 
is to descr ibe the steps we use in o r g a n i z a t i o n a l p rob lem-so l v i ng . 
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As we beg in , the reader needs to understand our assumption tha t problem-
s o l v i n g takes p lace at two " l e v e l s . " The f i r s t of these is the v i s i b l e task-
r e l a t e d leve l o f work ing tasks and steps tha t need to be achieved i f problems 
are to be so l ved . The second, less no t i ced leve l concerns i t s e l f w i t h the 
processes, s k i l l s , and i n t e r a c t i o n s of people as they work on problems. We 
c a l l the f i r s t the content area of p rob lem-so l v i ng , or WHAT we do, and the 
second the process a rea , or HOW we do these t h i n g s . Without the complete 
support of the HOW, the WHAT goals w i l l be r e t a r d e d , or in many cases f o r 
go t ten or d i sca rded . 

Le t ' s go on to a b r i e f d e s c r i p t i o n o f the major steps of o rgan i za t i ona l 
p rob lem-so lv ing which we use, and a shor t d i scuss ion of the behav iora l 
acts which we f ee l are necessary to accomplish each step in the process. 
Below we w i l l l i s t the f i v e major s teps , but we need to note tha t the 
boundaries between steps are o f t en somewhat unclear in the work of a group, 
and t h a t there is o f t e n a c e r t a i n amount of r e - c y c l i n g to an e a r l i e r step 
as knowledge and s i t u a t i o n s change in the group. The at tempt i s , however, 
to t r y to keep the process as l i n e a r and c l e a r l y de f ined as poss ib le as we 
work w i t h a group, both to help them learn the sequence and to work on real 
prob1 ems. 

(1) Problem I d e n t i f i c a t i o n and D e f i n i t i o n 

P rob 1 ems i n any organ i zat i on , of course, cannot be so 1ved i f they cannot 
be i d e n t i f i e d . We be l i eve tha t the b e t t e r the problem i d e n t i f i c a t i o n pro
cedures a r e , the b e t t e r w i l l be the chances f o r implementable so lu t i ons to 
these problems. P a r t i a l l y o r i n c o r r e c t l y de f ined problems can prove f r u s t -
r a t i n g l y immune to l a t e r s o l u t i o n . The re fo re , the f i r s t step emphasizes 
work done to i d e n t i f y major issues in Forest Serv ice research . 

Problem i d e n t i f i c a t i o n may be done several ways. In t h i s p r o j e c t we 
have chosen to use two methods in the hope tha t they would converge on the 
types of problems they brought to l i g h t , thus g i v i n g some needed v a l i d a t i o n 
o f problems before ex tens i ve e f f o r t was placed on develop ing and t r y i n g 
s o l u t i o n s . The data we c o l l e c t e d to descr ibe and r e l a t e o rgan i za t i ona l 
and i n d i v i d u a l f a c t o r s , know ledge f1ow, e t c . , was one method. The second 
was the c o l l e c t i o n of problem statements from Forest Service s t a f f . There 
was a c y c l i c a l nature to t h i s merging of methods: we l i s t e n e d to the system 
f o r a f u l l year , in s t a t i o n v i s i t s and group i n t e r v i e w s , before c rea t i ng 
the survey ins t rument . In the f i r s t stages of feedback the data are used 
as s t i m u l i to evoke f u r t h e r and redef ined problem statements from the groups 
to whom we r e p o r t . 

*For a thorough descr ipt ion and d iscussion of organizational problem-
so lv ing , see Morris and Sashkin (1976). 
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How do these two methods combine to insure good problem i d e n t i f i c a t i o n 
and d e f i n i t i o n . I t occurs by emphasizing and suppor t ing the es tab l ishment 
o f s p e c i f i c behaviors w i t h i n ourselves and in those who are a pa r t of the 
p r o b l e m - i d e n t i f i c a t i o n step du r ing the f i r s t phases of feedback, 

At the content or WHAT leve l we: 
- -seek out as many i n fo rma t ion resources as p o s s i b l e , i nsu r i ng 

tha t a l l po in t s of view are represented ; 
- - l o o k a t a problem area from as many aspects as p o s s i b l e ; 
- - t a k e a l l of the i n fo rmat ion r e l a t i n g to one problem and 

look at how these pieces "hang" or f i t t o g e t h e r ; 
- -and f i n a l l y , we attempt to s t a te the problems so tha t 

everyone understands them and agrees that they are def ined 
adequate 1y. 

At the process-HOW leve l we: 
--make sure tha t those d i r e c t l y invo lved in a problem area w i l l 

have an o p p o r t u n i t y t o g ive i n fo rmat ion f r e e l y ; 
- - a t t emp t to c reate an atmosphere tha t encourages openness and 

shar ing by everyone concerned; 
- -encourage suggest ions from as many people as poss ib le on how 

the var ious inputs on a problem area f i t together to form a 
conceptual whole; 

- -and keep everyone problem o r i e n t e d , ra ther than s o l u t i o n 
o r i e n t e d du r ing the process ; 

- -keep the d i scuss ion focused on v a l i d a t e d prob1 ems (der ived in 
a convergent manner from data and group expe r i ences ) , and 
more to another t ime and p lace any " resea rchy " d iscuss ion of 
methods, s t a t i s t i c s , e t c . 

(2) Problem So lu t i on Generat ion 

Up to now the research has been done. The fac t s are i n . ' The " t r u t h " 
i s known.* What happens now? We couId send a r e p o r t , pub 1i sh the resu1ts , 
and go on to something e l s e , hoping tha t our c l i e n t s - - i n t h i s case Forest 
Serv ice Research—would "see the l i g h t " and implement our recommendations 
f o r a c t i o n , our s o l u t i o n s to o r g a n i z a t i o n a l problems. U n f o r t u n a t e l y , most 
l a s t i n g changes come from people i n t e r a c t i n g pe rsona l l y w i t h each other to 
hammer out s o l u t i o n s to problems and in the process commit themselves to 
c a r r y out those s o l u t i o n s , not from a l i s t o f ou ts ide recommendations, 
however we l l w r i t t e n . Thus, we have s ta ted our major concern: how do we 
he lp people develop ways to use the knowledge they have c o l l e c t e d about 
t h e i r systems to b e n e f i t both themselves and the groups and o rgan i za t i ons 
in which they work? A s imple answer but a d i f f i c u l t t a s k : they and we 
become persona l l y invo lved in f i n d i n g answers and des ign ing a c t i o n s . This 
was the i n t e n t of the work which fo l lowed feedback in meetings in the r e 
search s t a t i o n s . We were no longer look ing in on the system as observe rs , 

*At leas t to t h e ' e x t e n t soc ia l s c i e n t i s t s removed from the ac tua l s i t u a t i o n . 
We have found t h a t , in the problem s o l v i n g i n t e r a c t i o n w i t h c l i e n t s , we got 
leads f o r q u a l i f i e r s , c o n d i t i o n s , and o ther p r e d i c t o r s which led us on to 
more powerfu l and r e f i n e d analyses l a t e r . 
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we were j o l n i n g i n t o the p rob lem-so lv ing a c t i v i t i e s . Necessa r i l y , a t t h i s 
stage we were j o i n i n g s t a t i o n s and even smal le r groups—where the data are 
re levan t to s p e c i f i c , ra ther than general problems. We a lso needed to begin 
teach ing and suppor t ing d i f f e r e n t p rob lem-so lv ing behav io rs . 

When data a re being fed back i n t o smal le r groups in the o r g a n i z a t i o n , 
we are a t tempt ing not only to teach p rob lem-so lv ing s k i l l s but a lso to help 
focus on s p e c i f i c problems and de r i ve p o t e n t i a l s o l u t i o n s to these problems. 

At the content-WHAT leve l we: 
— t r y to make sure tha t everyone understands the " r u l e s " o f 

the a c t i v i t y , to propose many s o l u t i o n s to a problem w i t hou t 
c r i t i c i s m s from o t h e r s ; 

- - a t t e m p t to generate as many s o l u t i o n s as poss ib le from a l l 
the resources of the group; 

--make sure tha t a l t e r n a t i v e s are c l a r i f i e d , and others added 
when necessary; 

—and help the group combine var ious ideas i n t o t e n t a t i v e 
" s e t s " of a l t e r n a t i v e s . 

At the process-HOW leve l we: 
—encourage ideas f rom everyone, p a r t i c u l a r l y those who might 

be slower than o thers a t proposing ideas ; 
- - h e l p the group recognize tha t a l l s o l u t i o n s to a problem 

are sought , even those which a t f i r s t glance might seem 
f o o l i sh ; 

— d i s cou rage and postpone e v a l u a t i v e comments, asking f o r 
another a l t e r n a t i v e i ns tead ; 

- - a t t e m p t to d iscourage dominance of the a c t i v i t y by one 
person or on ly one frame of re ference by several people ; 

- -and f i n a l l y , make sure tha t a l l a l t e r n a t i v e s are w r i t t e n 
and posted so everyone can see them. 

(3) So lu t i on Eva lua t ion and Se lec t i on 

I f small groups have done t h e i r b ra ins to rm ing w e l l , there are many a l 
t e r n a t i v e s o l u t i o n s to a p a r t i c u l a r problem to eva lua te . At t h i s stage in 
the p rob lem-so lv ing process i t is e s s e n t i a l to c r i t i c a l l y eva lua te each 
o f the proposed s o l u t i o n s . During t h i s per iod everyone is more able to 
he lp and p a r t i c i p a t e i f there is no a t t a c k or t h r e a t i nvo l ved . So, ra ther 
than weeding out the poor a l t e r n a t i v e s (and making those who proposed them 
f e e l d e f e n s i v e ) , we be l i eve i t is b e t t e r t o s e l e c t or combine a l t e r n a t i v e s 
t o produce the best ones and work them over , u n t i l everyone can agree on 
one or two (or the se t ) o f s o l u t i o n s to be t r i e d o u t . 

At the content-WHAT leve l we t r y to he lp the group: 
—discuss thoroughly each idea i n terms of the i n fo rma t ion 

needed t o support o r c o n t r a d i c t t h a t idea ; 
- - m o d i f y and combine a l t e r n a t i v e s i n t o an improved set of 

p o t e n t i a l s o l u t i o n s ; 
- -examine a l t e r n a t i v e s in terms of human and ma te r ia l costs 

assoc ia ted w i t h each , and in terms o f new problems which 
might r e s u l t ; 
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— and f i n a l l y , se lec t a set of a l t e r n a t i ves f o r t r i a l and 
d iscuss these as to p o t e n t i a l outcomes. 

At the process-HOW leve l we t r y to help the group: 
- - c r i t i c a l l y eva luate ideas w i thou t a t t a c k i n g the i n d i v i d u a l s 

who proposed or supported them e a r l i e r ; 
- - g i v e support to persons whose ideas are being eva lua ted , 

reducing f e e l i n g s of r e j e c t i o n ; 
- - f o c u s on i dent i f y i ng and se lec t i ng the best a 1ternat i ves 

ra the r than i dent i f y i ng and r e j e c t i ng poor so l u t i ons; 
- -and take i n t o account d i f f e r e n c e s of op in ion and personal 

preferences and work these through to a f i n a l consensus 
on a t r i a l s o l u t i o n . 

(4) So lu t i on Ac t ion Planning 

Many be l i eve tha t p rob lem-so lv ing stops w i t h complet ion of the steps 
o u t l i n e d above. For most t h i s is a na tu ra l s t o p - p o i n t in the work. I t 
f e e l s good to come up w i t h a s o l u t i o n to a d i f f i c u l t o rgan i za t i ona l problem, 
make recommendations to the boss, and go on to something e l s e . U n f o r t u n a t e l y , 
t h i s is j u s t the reason why many s o l u t i o n s to o r g a n i z a t i o n a l problems do not 
get implemented—somebody e l se has to make plans to car ry them o u t , o f t e n those 
who themselves won ' t even be invo lved in the process of ca r r y i ng them o u t . 
Thus, our goal becomes one of he lp ing the p rob lem-so lv ing group i t s e l f p lan 
and design the s o l u t i o n implementat ion procedures. In Forest Serv ice we 
found tha t t h i s approach c o n f l i c t s somewhat w i t h the t r a d i t i o n a l model o f 
" s t a f f work recommends, l i n e o f f i c e r implements," (see the next c h a p t e r ) . 

At the content-WHAT leve l we t r y to help the group: 
- - p repa re a l i s t o f sequenced ac t i on steps needed to imple

ment the s o l u t i o n , i n c l ud i ng a r e a l i s t i c t ime schedule; 
- - i d e n t i f y and l i s t the fo rces which might help or h inder 

the a c t i o n process being p lanned; 
- - i d e n t i f y a l l o f the needed resources, ma te r i a l and human, 

necessary to make the s o l u t i o n work; 
- -and c l e a r l y assign respons i b i 1 i t i es f o r car ry i ng out 

s p e c i f i c ac t i on steps and f o r c o o r d i n a t i n g tha t process. 

At the process-HOW leve l we t r y to help the group: 
- - i nvolve everyone in the d i scuss i o n , p a r t i c u l a r l y in 

shar ing i n fo rma t ion needed to de f i ne a c t i o n steps 
adequate ly ; 

- -use an e f f e c t i v e b ra ins to rm ing process t o generate 
and then eva1uate i nf1uen t i a 1 fo rces tha t might a f f e c t 
act ion s teps ; 

- - open l y i d e n t i f y persons whose support would be needed 
but might be w i t h h e l d , or those who might have to take 
par t in c e r t a i n ac t ions but might not choose to do so ; 

- -and f i n a l l y , make sure tha t each person asked t o accept 
a task r e s p o n s i b i l i t y is w i l l i n g to make a commitment 
to the group to ca r r y out tha t r e s p o n s i b i l i t y . 
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(5) So lu t i on Eva lua t ion PIann i ng 

Organ i za t i on and sma11 g roup prob1 em-solv i ng is not yet comp1ete. 
Even w i t h w e l l de f ined and c l e a r l y understood problems; e x c e l l e n t work 
done to generate a l l s o l u t i o n s p o s s i b l e ; choice of the r i g h t set of s o l u 
t i ons through ca re fu l e v a l u a t i o n ; and a we l l thought out plan of ac t i on 
w i t h c l e a r l y ass i gned respons i b i l i t i e s f o r implemen11 ng the p rocesses 
not completed, ca re fu l t h i n k i n g remains to be done to create a plan t o 
eva lua te whether or not the chosen s o l u t i o n worked. Thus, our goal in 
t h i s las t stage of the o v e r a l l process is to r e i n f o r c e the ac t ions neces
sary f o r d e s c r i b i n g such a p lan and mon i to r i ng the process of i t s imple
menta t ion . B a s i c a l l y t hen , we he lp the group develop an eva lua t i on p l a n , 
ass i gn respons i b i l i t i e s f o r i t , and descr i be procedu res f o r car ry i ng i t 
o u t . Al1 o rgan i zat i ons are i n te res ted in success - - i n e f f e e t i ve so lu t i on s 
so l v i ng rea l problems. We be l i eve tha t i f they can learn to keep t r ack 
o f exac t l y what happens as a r e s u l t of s p e c i f i c a c t i o n s , then i t w i l l be 
poss ib le "to make, dur ing t h i s p rocess , f a i r l y minor improvements or ad
justments which w i l l s i g n i f i c a n t l y help in so l v i ng the problem they s t a r t ed 
w i t h . Th is i s best done not by guess work or t r i a 1 -and-er ro r , but on the 
basis of ha rd , accurate i n fo rmat ion about the e f f e c t s of a c t i o n s . I t is 
through t h i s phase, we b e l i e v e , t h a t the g rea tes t p o t e n t i a l e x i s t s f o r 
l ea rn ing to so lve o rgan i za t i ona l problems AND f o r learn ing the s k i l l s 
ncessary to con t inue tha t process i ns i de the system, ra the r than c o n t i n u 
ing to seek ou t s i de he lp . F rank l y , we never got t h i s f a r in t h i s p r o 
j e c t , f o r reasons we w i l t d iscuss l a t e r . 

THE RELATION OF PROBLEM-SOLVING TO THE LAB MODEL AND TO FEEDBACK 

As we've sa id e a r l i e r , the lab model can be seen as a prob lem-so lv ing 
sequence w i t h a s l i g h t change in the l a b e l l i n g of a c t i v i t i e s . In o ther 
words, i t is an at tempt to change the "pure process" terminology of problem-
so l v i ng to terms which have more s p e c i f i c meaning in the R&D lab con tex t . 

The data feedback process i s , on the o ther hand, one s p e c i f i c way of 
doing problem i d e n t i f i c a t i o n and i m p l i c a t i o n - b u i l d i n g in the s i t u a t i o n in 
which research knowledge is used as a s t imu lus f o r group generat ion of 
problem s ta temen ts , and f o r i t s a b i l i t y to consider many empi r i ca l f ac to r s 
a t once in d e f i n i n g problems. S ince , in the next sec t ion below, we w i l l go 
on to look in d e t a i l at the ro le of research data in feedback, we need to 
be very c l e a r as to how feedback, p rob lem-so l v i ng , and the lab model r e l a t e 
to one another . 

F igure 11-1 shows the r e l a t i o n s h i p between these three f o rmu la t i ons . We 
can see tha t the major d i f f e r e n c e s between the lab model and the more general 
p rob lem-so lv ing process come at the "Problem Formula t ion" and "D iagnos is " 
stages of the lab model, as these r e l a t e to problem i d e n t i f i c a t i o n and 
s o l u t i o n - b u i l d i n g in p rob lem-so lv ing and t o data feedback a c t i v i t i e s . 



FIGURE 11-1 

The Re la t i onsh ip of the Lab Model, Prob lem-So lv ing , and Feedback 

Problem 
Formulat ion Di agnos i s 

Reviewing F ind ings 
& I d e n t i f y i n g Pos
s i b l e I n t e r ven t i ons 

Undertaking M u l t i p l e 
Processes f o r Change Eva 1uat i on 

Problem I d e n t i f i c a t i o n 

S
o

lu
t i

 o
n 

G
e

n
e

ra
ti

o
n 

| 

E
va

lu
a

ti
o

n 
&

 
S

e
le

ct
io

n 
of

 
S

o
lu

ti
o

n
(s

) 

[ 
A

ct
io

n 
1 

j 
P

la
n

n
in

g  
{ 

c o — c 
4-» C 
ITJ — 
• C — c 
IT? n > — 

LU Q. 

TRIAL 
CHANGES Evaluat i on 

FEEDBACK 

Iden t i f y £ v a l i d a t e 
problems on c r i -
t e r i a / p r e d i c t o r s 
from "poo r " i terns 
as compared wi th 
norms 

Examine r e l -
a t i o n s h i ps i n-
te rna l to the 
group, & us-
i ng overa I I 
norms 

Look a t s p e c ! f i c 
p r e d i c t o r items & 
v a l i d a t e low 
cond i t i ons 

Synthesize Problem^ 
f rom: 

(1) v a l i d a t e d 
data ana lys i s 

(2) group outputs 
s t i m u l a t e d by the 
ana l ys i s r e s u l t s 



-165-

What the lab model c a l l s d iagnos is i s one way of doing problem i d e n t i 
f i c a t i o n ; tha t i s , the researcher ' s way in which emp i r i ca l data are c o l 
l ec ted and analyzed to h i g h l i g h t the c o n d i t i o n s (and major problems) in an 
o r g a n i z a t i o n . Thus, d iagnos is is pa r t of the f i r s t step of p rob lem-so lv ing . 
As data ana l ys i s is completed dur ing d i a g n o s i s , the r e s u l t s shape our plans 
f o r a c t i v i t i e s to be done dur ing data feedback. S p e c i f i c feedback a c t i v i t i e s 
are designed to h i g h l i g h t the d e s c r i p t i o n s and r e l a t i o n s h i p s in the da ta . 
Desc r ip t i ons of cond i t i ons can be i n t e r p r e t e d as "good" or "poor " per form
ance in many i ns tances , and in t h i s way the ana lys i s serves to i d e n t i f y 
p o t e n t i a l problem areas . Feedback must, t hen , car ry these i n s i g h t s back t o 
the group f o r v a l i d a t i o n , and f o r combinat ion w i t h problems seen from the 
v iewpo in t of system members. 

Thus, feedback a c t i v i t i e s serve to l i n k the problem i d e n t i f i c a t i o n 
work of the researcher to the i m p l i c a t i o n - b u i l d i n g and a c t i o n p lann ing of 
groups, in a way which a l lows f o r c o r r e c t i o n s of poor ly or p a r t i a l l y iden
t i f i e d problems. The d e t a i l s of how we have used data to do t h i s are 
gi ven in the sec t \on be 1ow. 

THE USES OF DATA IN THE STATION FEEDBACK PROCESS 

At f i r s t glance the t i t l e of t h i s sec t i on may appear g r a t u i t o u s , since 
the " feedback" process is one in which the f i n d i n g s of research are p re 
sen ted , and i m p l i c a t i o n s f o r ac t i on produced. Yet , the process is never 
t h i s s t r a i g h t f o r w a r d , at leas t in the Forest Serv ice p r o j e c t . Our bas ic 
con ten t ion here is tha t the research f i n d i n g s must, fo r maximum impact and 
a c t i o n , serve p r i m a r i l y as s t i mu1i f o r the work of groups in the organiza
t i o n , and tha t i t is the products of these groups which then have the real 
e f f e c t s . In o the r words, i t is o f t e n impossib le to see c lea r imp1i cat ions 
and ac t i on recommendations in the data themselves. Several reasons may be 
suggested as to why t h i s seems to be the case: 

A. IN THE RESEARCH PRODUCT: 

(1) The data are abs t rac ted from r e a l i t y . Survey quest ions are 
designed to encompass a l l of what we learn in problem f o r m u l a t i o n , and 
hence have to be more a b s t r a c t , or cover more ground, than a "spec i f i c prob
lem in any g iven s t a t i o n . Some quest ions were drawn from concepts , models, 
or theor ies in the soc ia l sc iences , and thus have been abs t rac ted even f u r t h e r . 

(2) Ana lys is invo lves ind ices created from ques t ions . This is r e a l l y 
a f u r t h e r l eve l of a b s t r a c t i o n brought about by the fac t t h a t we had to ask 
many quest ions to cover a rea l research o r g a n i z a t i o n in the depth demanded 
by our model. I t was necessary to reduce t h i s confus ion o f quest ions in to 
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some smal le r number of dimensions f o r the complex analyses r equ i r ed . I n 
dex c o n s t r u c t i o n combines quest ions together to accomplish t h i s reduc t ion 
and to i ncrease the re 1i ab i 1 i ty of measu r e s , but i t a l so abs t rac ts f u r t h e r 
f rom the o r i g i n a l r e a l i t y . 

(3) Measurement and ana lys is invo lve e r r o r . Er ro r enters i n t o re 
search at many l e v e l s , and a l l e r r o r adds u n c l a r i t y as to the rea1 s t a t e 
of a f f a i r s in the o r g a n i z a t i o n . Questions may tap t h e i r core area p o o r l y , 
as a r e s u l t o f poor word ing , e t c . Respondents may make e r r o r s in reading 
q u e s t i o n s , and in record ing t h e i r answers. Computational e r r o r s are p o s s i 
b le in sco r ing and in a n a l y s i s . The r e s u l t is tha t the f i n d i n g s are proba-
b j 1 j s t i c, and there are always unexplained d i f f e r e n c e s across groups, or 
un re la ted v a r i a t i o n s in c o r r e l a t i o n s which obscure " t r u t h . " 

(4) The data get o l d . Time does not stand s t i l l , and the 
research o r g a n i z a t i o n changes. Condi t ions and s t a f f present when the data 
were c o l l e c t e d may no longer be in p lace . 

(5) Not a l l o f the re levan t analyses can be done. Ana 1ys i s of sur 
vey d a t a , p a r t i c u l a r l y w i t h the comp lex i t i es imposed in our model, can, 
almost l i t e r a l l y , go on f o r e v e r . This is t rue f o r ana lys i s across a l l of 
the s t a t i o n s , l e t alone w i t h i n a p a r t i c u l a r s t a t i o n or o ther group, where 
a p r e d i c t i v e model may d i f f e r s l i g h t l y from the na t i ona l model. 

(6) I t i s n ' t poss ib le to do some analyses. P a r t i c u l a r l y at the s t a -
t i o n or o ther small group l e v e l , but even at the na t iona l leve l at t imes , 
the re s imply a r e n ' t enough data to a l low f o r the many p r e d i c t o r s , sub-
groupings of cases, and c r i t e r i a which we fee l i t is necessary to use to 
get a p i c t u r e of how a l l re levant f a c t o r s r e l a t e at the same t ime . There 
is aIways some important f a c t o r not c o n t r o l l e d f o r . 

(7) We are never c e r t a i n of p r e d i c t i v e models. Even though we have 
been t ra i ned not t o , the re is a real need to t ry to tu rn pred i c t i ve ana 1yt i -
cal models i n t o causal models, but we can never be su re , in most cases, 
whether A leads to B, B leads to A, or they lead to each o ther in a r e c i p r o 
cal f a s h i o n . We make our best guess based on temporal sequences of even ts , 
l o g i c , prev ious theory and research , and percept ions from our c l i e n t s of how 
th i ngs re 1 a t e , but there is s t i l l a great deal o f s l i ppage . 

B. IN THE FEEDBACK SETTING 

(8) Groups sometimes miss f i n d i n g s . There is a 1ot of i nformat i on t o 
be covered in a feedback meet ing. We may f a i l to h i g h l i g h t what looks to 
be an important f i n d i n g , or the group may miss what we say, or miss the 
f i n d i n g themselves in data c h a r t s . There may not be enough time f o r e l abo ra 
t i o n . 

(9) Methodology may confuse some people . Even though we t r y to keep 
i t s i m p l e , some people may not understand the methods we are u s i n g , and t h u s , 
miss the import of what the data say. 
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(10) Arguments about methodology take p lace . This i s a problem p a r t i c u 
l a r to data feedback w i t h s c i e n t i s t s , who are o f t en b e t t e r methodologis ts 
than we a re . We have to appear me thodo log ica l l y c red ib le . . On the o ther hand, 
researchers l i k e t o t a l k about methods, and some i n d i v i d u a l s even take p r ide 
in being able to stop another researcher co ld w i t h a methods quest ion - -
p a r t i c u l a r l y i f they don ' t happen to agree w i t h h is premises or i n t e n t . 

(11) There is danger of i n fo rmat ion ove r load . Complete ana lys i s of 
many f a c t o r s in complex o rgan i za t i ons creates a g rea t deal of i n f o r m a t i o n , 
o f t e n more than one person can deal w i t h . L i s teners are fo rced to be se lec
t i v e in order to r e t a i n any th i ng . Thus, no one ever has a r e a l l y complete 
p i c t u r e of a l l o f the f i n d i n g s , l e t alone how they a l l i n t e r - r e l a t e . 

This l i s t could go on and on. The po in t here is not to be exc lus i ve 
tn l i s t i n g the l i m i t a t i o n s on the data and the feedback s e t t i n g which keep 
the process from leading immediately and a u t o m a t i c a l l y to i m p l i c a t i o n s and 
a c t i o n . Rather, a l l of these f a c t o r s combine to c rea te rea l quest ions about 
the v a l i d i t y and the comprehens iveness of the f i n d i n g s , and thus lead t o l i m i t s 
on t b e i r immediate u t i 1 i t y • A f u r t h e r process must i n t e r vene , and t h i s is why 
we have t r i e d to s t ress to groups in feedback the va lue o f the f i n d i n g s as 
s t imu1i and as i dea -gene ra to rs , w h i l e cau t ion ing tha t they themselves must 
tu rn these i n t o v a l i d a t e d statments about s t rengths and weaknesses, leve ls 
and r e l a t i o n s h i p s . 

T y p i c a l l y , we d i v i d e feedback s e t t i n g s i n t o stages o f f a m i l i a r i z a 
t i o n and f i n d i n g s , group d e r i v a t i o n of I m p l i c a t i o n s , and genera
t i o n of p r i o r i t i z e d problems f o r f u r t h e r work ( toge ther w i t h a process f o r 
g e t t i n g on w i t h the t a s k ) . The second step is most impor tan t : small groups 
look through the r e s u l t s , r e l a t e them to t h e i r own exper iences , and come up 
w i t h a " v a l i d a t e d " set of s ta tements . Many f i n d i n g s disappear in these 
d iscuss ions because they f a i l on one or more of the l i m i t a t i o n s l i s t e d above. 
Other r e s u l t s get combined together as i n d i c a t o r s o f some more general cond i 
t i o n , or conve rse l y , some more s p e c i f i c f a c t o r which we d i d not measure. 
F i n a l l y , complete ly d i f f e r e n t f a c t o r s may be brought i n t o p l a y , again th ings 
we d id not measure or r e p o r t , as a r e s u l t of the concerns and percept ions o f 
one or more o f the group members. The v a r i e t y of the quest ions asked helps 
insure tha t the group members get a chance to look a t t h e i r work and o r g a n i 
z a t i o n from many d i f f e r e n t p e r s p e c t i v e s , some of which they may not have 
thought of b e f o r e . 

Desc r i p t i on and R e l a t i o n s h i p s : This is a separate s p e c i f i c issue re 
l a ted to the usefu lness of var ious kinds of ana lys i s in the Forest Service 
feedback. B a s i c a l l y , we have found tha t many d i f f e r e n t k inds of ana lys is can 
be v a l u a b l e , but each must be used in i t s proper r o l e . The basic d i s t i n c t i o n 
is between analyses which repor t the p o s i t i o n , l e v e l , or d e s c r i p t i o n of some 
group on an i t em, index, or sets of items or i n d i c e s , and analyses which re 
p o r t only r e l a t i o n s h i p s between or among items or i n d i c e s . I t is our im
press ion tha t both are necessary to achieve understanding of the r e s u l t s , 
but t h a t n e i t h e r type is t r u l y s u f f i c i e n t a lone. 
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A t y p i c a l d e s c r i p t i v e ana l ys i s d i sp lays the averages or mean scores 
of a group or groups. This may be as simple as j u s t an average on a sca le 
( e . g . , the mean f o r S c i e n t i s t s in the s t a t i o n is 2.5 on a sca le ranging 
f rom l= low to 5=high on ques t ion X ) , or a comparison of the means o f groups 
( th rough t_ tes ts or ana lys i s of v a r i a n c e ) . Desc r i p t i ve measures may a lso 
inc lude percentages o f groups who have some c h a r a c t e r i s t i c ; the data here 
a r e n ' t l i m i t e d t o mean scores . Desc r i p t i ve analyses need not be s i m p l i s t i c - -
many sub-groups may be produced. 

Desc r i p t i on o f t en inc ludes a comparison to a reference group or norm, 
and these comparisons can be broken i n t o fou r t ypes : 

(1) comparisons i n t e r n a l to the data look ing at d i f f e r e n c e s in 
means across i terns ( e . g . , ques t ion X is ra ted 1ower than 
ques t ion Y ) . 

(2) comparisons i n t e r n a l t o the groups - - look ing at d i f f e r e n c e s 
among re levan t groups w i t h i n the feedback o r g a n i z a t i o n ( e . g . , 
S c i e n t i s t s ra te t h i s h igher than do PLs) . 

(3) comparisons aga ins t an ex te rna l norm ( e . g . , S c i e n t i s t s in our 
s t a t i o n score h igher on t h i s than do S c i e n t i s t s n a t i o n w i d e ) . 

(4) comparisons aga ins t an ideal - - idea ls may be e i t h e r measured, 
as in the c o n t r a s t i n g of r a t i ngs o f "how i t is now" and "how i t 
should be " ; or they may be unmeasured, in which case the group 
supp l ies a s tandard f o r how high the r a t i n g ought t o be ( e . g . , ' 
" I t h i n k we can improve on t h i s area - - the group ought to be 
r a t i n g t h i s "very good , " ra ther than j u s t "modera te " ) . 

One comment on the scales of measurement is important here. We have 
found , p a r t i c u l a r l y in index c o n s t r u c t i o n , t ha t i t is essen t i a l to preserve 
the o r i g i n a l me t r i c used when the ques t ion was asked. Most methods f o r con
s t r u c t i n g ind ices " s t a n d a r d i z e " the da ta , f o r good methodological reasons, 
but in so doing e l i m i n a t e the unde r l y i ng s c a l e s , and t h i s complete ly removes 
the a b i l i t y t o make comparisons o f the f i r s t and f o u r t h types above. For 
example, s tandard ized scores w i l l a l l have equal means and va r i ances , so 
we c a n ' t t e l l how one such score compares w i t h another . 

On the other hand, the ana lys i s of r e l a t i o n s h i p s t e l l s us how much one 
measure var ies wi th another . A c o r r e l a t i o n of .80 t e l l s us t h a t 64 percent 
of the v a r i a t i o n ( . 80 squared) in one measure is c o n t r o l l e d by the other 
measure. Other measures of the p r e d i c t i v e power among measures work in a 
s i m i l a r fash ion — they a l l t e l l us how th ings r e l a t e . Obv ious ly , t hough , , 
a c o r r e l a t i o n c a n ' t t e l l us where groups are on the measures: i t is poss ib le 
to get the same c o r r e l a t i o n f o r measures which are rated as " p o o r , " on the 
average,and f o r measures ra ted gene ra l l y " g o o d . " 

We have found tha t ana l ys i s o f r e l a t i o n s h i p s serves best i f used as a 
f i 1 t e r to h i g h l i g h t which measures are impor tan t , and which r e l a t e we l l to 
c r i t e r i o n measures. This is necessary when there are as many quest ions and 
i nd i ces f l o a t i n g through the data as we have in t h i s study - - something 
must be used to d i r e c t our a t t e n t i o n on only a few of the measures. 
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Once t h i s f i l t e r i n g has t a k e n p l a c e , however, we have found t h a t we 
have t o r e t u r n t o the d e s c r i p t i v e d a t a b e f o r e t h e r e i s enough u s e f u l i n 
f o r m a t i o n f o r t h e group t o use t h e r e s u l t s as a b a s i s f o r a c t i o n p l a n n i n g . 
A h y p o t h e t i c a l example o f t h e k i n d s o f q u e s t i o n s t h a t w ould be asked i n the 
g r o u p , and answered from t h e d a t a , i s h e l p f u l i n c l a r i f y i n g the way the 
v a r i o u s a n a l y s e s a r e used: 

(1) F i r s t , where a r e we as a s t a t i o n on the c r i t e r i o n o f " S c i e n t i f i c 
C o n t r i b u t i o n ? " Are we h i g h or low, compared w i t h o t h e r s t a t i o n s , 
how do S c i e n t i s t s and PLs i n our s t a t i o n compare? Are these 
l e v e l s as h i g h as we t h i n k they s h o u l d be? Are t h e r e any p a r t i c u 
l a r areas o r components o f c o n t r i b u t i o n t h a t m i g h t be low, even 
i f t h e o v e r a l l index measuring t h i s a r e a i s n ' t ? 

(2) Assuming i t i s i m p o r t a n t t o t r y t o work t o improve t h i s : What 
do we know n a t i o n w i d e about how v a r i o u s c h a r a c t e r i s t i c s , b e h a v i o r s , 
and op i n i ons o f researehe rs re l a t e t o , o r p r e d i e t cont r i bu t i ons ? 

(3) Where do we as a s t a t i o n , and t h e v a r i o u s groups i n the s t a t i o n 
s t a n d on the i m p o r t a n t p r e d i c t o r s o f c o n t r i b u t i o n ? . Where a r e we 
h i g h o r low, o r are we as good on these as we t h i n k we s h o u l d be? 

(4) These p r e d i c t o r s a re broad i ndex ar e a s : Where are we on the o r i g i - n a l 
q u e s t i o n s which make up those index areas we have s a i d a re low, or 
o t h e r w i s e need some improvement? 

(5) Now, what do these 1ow ques t i on areas r e a l l y mean: What i s p r o - " 
d u c i n g t h a t low r a t i n g h e r e , what does the q u e s t i o n s t a n d f o r , 
i s t h e q u e s t i o n v a l i d h e r e , do these r e s u l t s l o o k r i g h t i n terms 
o f t he s t a t i o n as you know i t now? 

At t h i s p o i n t t h e group has, by w o r k i n g i t s e l f down the ladder o f a b s t r a c t i o n 
and i n t e r - w e a v i n g r e l a t i o n s h i p s and d e s c r i p t i o n s , a r r i v e d a t the p o i n t a t which 
i t can b e g i n t a l k i n g about how t o develop a c t i o n i m p l i c a t i o n s and programs. 
None o f t h e v a r i o u s a n a l y s e s would have been s u f f i c i e n t i n and of themselves, 
and by i m p l i c a t i o n , t h e CRUSK s t a f f c o u l d never a r r i v e a t the same l e v e l of 
p o t e n t i a l l y u s e f u l a c t i o n recommendations by i t s e l f -- the group must p a r t i c i 
p a t e i n t h e proc e s s i n o r d e r t o u n d e r s t a n d , v a l i d a t e , and make i n p u t t o the 
a c t i o n p l a n n i n g process i n o r d e r t o come up w i t h needed, w o r k a b l e , and 
a c c e p t a b l e s o l u t i o n s . 

Even w i t h a l l o f t h e l i m i t a t i o n s mentioned above, t h e dat a do_ p r o 
v i d e a l a r g e number o f v a l i d s t i m u l i u s e f u l as a s t a r t i n g p o i n t f o r prob
lem f o r m u l a t i o n . A good example o f t h i s i s c o n t a i n e d i n a comparison o f 
o u r d a t a and comments f r o m s t a f f i n t h e Southern S t a t i o n . 

The f i r s t p a r t o f F i g u r e 11-2 i n d i c a t e s t h e t o p i c areas o r r e s p o n s i b l e 
" a c t i o n p o i n t s . " The second p a r t compares t h e comments w i t h areas our data 
had I d e n t i f i e d as p o t e n t i a l problems. 
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FIGURE 11-2 
The SE S t a t i o n Pol 1 

T a b u l a t i o n o f Comments made by S t a t i o n S t a f f i n P o l l * 
A p p r o x i m a t e Number 

D i r e c t e d t o o f Comments 
D i r e c t o r o r ADs 18 
P r o j e c t Leaders 25 
Sci e n t i s t s 5 
Prom o t i o n Panels 24 
RSS S t a f f and O p e r a t i o n s 20 
Meet i ngs and V i s i t s Needed 10 
S t a t i o n P o l i c i e s o r A c t i v i t i e s 151 

( T e c h n i c i a n Problems = 32) 
(Poor Communications = 46) 

A l t h o u g h t h i s l i s t does not i n c l u d e a l l comments , 30% o f t h e comments f a l 1 
w i t h i n t h e s e s u b j e c t s . 

Comparison o f CRUSK F i n d i n g s w i t h Comments made i n P o l l 

Problem H i g h l i g h t e d CRUSK POLL 
S c i e n t i s t ' s Role i n P l a n n i n g Yes Yes 
L o c a t i o n o f Work Yes No 
C o o p e r a t i o n Among P r o j e c t s Yes Yes 
S u p e r v i s o r s a r e Work O r i e n t e d Yes Yes 
Lack o f S t i m u l a t i o n i n Job Yes No 
S c i e n t i s t and Tech T r a i n i n g I n s u f f i c i e n t Yes Yes 
Personnel Eva 1uat ions Yes Yes 
Knowledge Communication Yes Yes 

* T h i s f i g u r e was prepared by a member o f t h e "Jackson 1 1 " team. 

The v a s t m a j o r i t y o f t h e comments d e a l t w i t h p o l i c i e s or a c t i v i t i e s 
o f t h e s t a t i o n as a wh o l e , many o f these i n t h e area o f poor communication 
and n o n - s p e c i f i c as t o who o r what group s h o u l d t r y t o s o l v e t h e problem. 
T h i s i s t y p i c a l o f such problem s t a t e m e n t s , i n d i c a t i n g t h e amount o f work 
a team must do t o d e s i g n p r a c t i c a l s o l u t i o n s . The o v e r l a p between o ur 
da t a and t h e p o l l was q u i t e good here except i n two a r e a s . We ac c e p t t h e 
judgment o f t h e s t a f f here r a t h e r than t h e d a t a — t h i s i s t h e v a l i d a t i o n p r o 
cess. 
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A SUMMARY OF FEEDBACK AND PROBLEM-SOLVING WORK IN STATIONS 

Armed w i t h t h e r e s u l t s and our knowledge on one hand ( t h e c o n t e n t s i d e ) , 
and p r o b l e m - s o l v i n g and feedback t e c h n i q u e s on t h e o t h e r ( t h e process s i d e ) , 
we began t o p l a n work w i t h each o f t h e s t a t i o n s i n F o r e s t S e r v i c e r e s e a r c h . * 
In t h i s s e c t i o n we w i l l r e v i e w t h e s e a c t i v i t i e s , n o t i n g t h e d i f f e r e n c e s i n 
th e p r o g r e s s o f t h e work a t v a r i o u s s t a t i o n s . 

By t h e tim e the 197^ -75 budget year began, we had j u s t begun Phase I I I 
o f the o v e r a l l Forest S e r v i c e Research p r o j e c t model. The lab model i n 
d i c a t e s t h a t d u r i n g t h i s phase we would be r e v i e w i n g the f i n d i n g s from the 
p r e v i o u s d a t a c o l l e c t i o n e f f o r t and i d e n t i f y i n g p o s s i b l e i n t e r v e n t i o n s t r a 
t e g i e s t o use i n each o f the s t a t i o n s . The method t o be used d u r i n g t h i s 
y e a r o f work was a c o m b i n a t i o n o f data feedback and a c t i o n p l a n n i n g processes. 
Thus, w h i l e c o n t i n u i n g t o o r g a n i z e the d a t a i n ways a p p r o p r i a t e t o i n d i v i d u a l 
s t a t i o n groups we began s c h e d u l i n g d a t a feedback dates w i t h each o f the s t a 
t i o n s . As we began t h i s s c h e d u l i n g t a s k i t became i n c r e a s i n g l y a p p a r e n t 
t h a t t h e r e would be c o n s i d e r a b l e v a r i a t i o n across s t a t i o n s i n the models 
and processes o f data feedback we would be u s i n g . Every s t a t i o n l e a d e r s h i p 
group chose s l i g h t l y d i f f e r e n t v a r i a t i o n s o f t h e o v e r a l l model we proposed. 
In a ve r y g e n e r a l way t h a t model c a l l e d f i r s t o f a l l , f o r us t o p r e s e n t 
s p e c i f i c s t a t i o n d a t a t o s e l e c t e d s t a t i o n g r o u p s ; and s e c o n d l y , as a r e s u l t 
o f those s e s s i o n s h e l p t h e s t a t i o n group d e r i v e f r o m t he d a t a a s e t o f s p e c i 
f i c i m p l i c a t i o n s f o r n e x t s t e p s o f a c t i o n i n the s t a t i o n . 

W i t h i n t h i s p r o b l e m - s o l v i n g framework t h e n , we w i l l go on t o d e s c r i b e 
th e process used i n each o f our v i s i t s . A l l months mentioned below were 
i n F i s c a l Year 1975, u n l e s s o t h e r w i s e n o t e d . 

The Southern S t a t i o n 

Our f i r s t v i s i t o f the year was t o New O r l e a n s . Here we met w i t h the 
D i r e c t o r and h i s s t a f f . We had pr e p a r e d d a t a c h a r t s ahead o f tim e f o r - the 
Southern s t a t i o n , as we a l s o d i d l a t e r f o r a l l o t h e r s t a t i o n s . The c h a r t s 
were p r e s e n t e d t o the s t a f f and we spent c o n s i d e r a b l e t i m e d i s c u s s i n g the 
data and a t t e m p t i n g t o d e r i v e i m p l i c a t i o n s f r o m them. The o t h e r major purpose 

*Least t h i s sentence g i v e t h e i m p r e s s i o n t h a t a l l o f t h e d e t a i l s were worked 
o u t f r o m t h e b e g i n n i n g , we need t o note t h a t b o t h t he c o n t e n t o f dat a and 
a n a l y s i s I n feedback, and t h e processes used, changed and matured as we gained 
e x p e r i e n c e i n t h e v a r i o u s s t a t i o n s . 

**See M o r r i s and Lingwood (1973b) f o r s i x suggested d a t a feedback models which 
were proposed f o r use i n work w i t h t h e s t a t i o n s . 
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o f t h e meeting was t o make d e c i s i o n s r e g a r d i n g f u r t h e r feedback e f f o r t s i n 
t h e s t a t i o n . I t was d e c i d e d t h a t a f i r s t s t e p i n t h i s p r o c e s s would be t o 
a t t e n d t h e P r o j e c t Leader's m e e t i n g t h e f o l l o w i n g month, I n October 1974. At 
t h i s m e e t i n g we p r e s e n t e d newly o r g a n i z e d d a t a c h a r t s ( r e s u l t i n g f r o m sug
g e s t i o n s made i n t h e D i r e c t o r ' s s t a f f m e e t i n g ) t o the P r o j e c t Leaders and 
spe n t a s h o r t p e r i o d o f t i m e h e l p i n g s m a l l groups d e r i v e some problem s t a t e 
ments f r o m t he d a t a — t h e problem i d e n t i f i c a t i o n s t e p i n the o v e r a l l problem-
s o l v i n g p r o c e s s . A t t h i s m eeting no d e c i s i o n s were made t o c o n t i n u e t h i s 
s m a l l group p r o b l e m - s o l v i n g p r o c e s s . W i t h i n t he f o l l o w i n g two months we 
were asked by the Southern s t a t i o n t o p r o v i d e a w r i t t e n r e p o r t o f f i n d i n g s 
and recommendations f o r f u r t h e r a c t i o n s . We responded t o t h i s r e quest by 
w r i t i n g a b r i e f r e p o r t . We a l s o re-emphasized t he importance o f c o n t i n u i n g 
th e p r o b l e m - s o l v i n g process by i n v o l v i n g many s t a t i o n members i n t h e p r o c e s s -
b o t h o f p r o b l e m i d e n t i f i c a t i o n and c r e a t i o n o f a l t e r n a t i v e s o l u t i o n s t o p r o b 
lems. I n A p r i l , 1975, t h e s t a t i o n c i r c u l a t e d t h i s r e p o r t t o a l l r e s e a r c h e r s 
and kO s e l e c t e d t e c h n i c i a n s , a s k i n g f o r a r e v i e w and f o r w r i t t e n s t a t e m e n t s 
o f c u r r e n t problems as t h e s t a f f saw them. A v e r t i c a l team o f 11 members met 
w i t h t h e CRUSK s t a f f i n May, 1975, t o d i s c u s s a l l o f t h i s i n f o r m a t i o n and t o 
d e r i v e s o l u t i o n s and a c t i o n p l a n s f o r t h e most c r i t i c a l p r o b l e m s . By e a r l y 
J u l y t h e p r o d u c t had been e d i t e d i n t o a c t i o n recommendations f o r t h e s t a t i o n 
i n 6 p r o b l e m areas and t h i s document was s u b m i t t e d t o t h e d i r e c t o r f o r r e 
view and a c t i o n . S o u t h e r n has made s u b s t a n t i a l p r o g r e s s t h r o u g h t h e p r o b l e m -
s o l v i n g s t e p s , and a t a l e v e l r o u g h l y equal t o t h a t o f Rocky M o u n t a i n , t h e 
"Jackson 1 1 " team may p r o v i d e a c o r e o f s k i l l and knowledge f o r f u t u r e w o r k 
unsurpassed by any o t h e r s t a t i o n . The S t a t i o n D i r e c t o r r e c e i v e d and responded 
t o t h e recommendations. 

The N o r t h e a s t S t a t i o n 

Our second s t a t i o n v i s i t o f t h e y e a r was t o M i l f o r d , P e n n s y l v a n i a . Here 
we met w i t h t h e D i r e c t o r ' s s t a f f t o p r e s e n t d a t a c h a r t s on the N o r t h e a s t s t a 
t i o n . Purposes were t h e same as a t t h e Southern s t a t i o n , t o f a m i l i a r i z e t h e 
l e a d e r s h i p s t a f f w i t h t h e d a t a and t o d e c i d e on f u r t h e r feedback e f f o r t s . 
A l t h o u g h t h e f i r s t was a c c o m p l i s h e d , t h e second was n o t . I t was d e c i d e d t h a t 
t h e r e w o u l d be f u r t h e r e f f o r t s u s i n g a " v e r t i c a l " s t a t i o n team o f 10 t o 14 
p e o p l e . D u r i n g t h e l a t e f a l l , t h e D i r e c t o r a p p o i n t e d a c r o s s - s e c t i o n a l s t a f f 
g r o u p o f S c i e n t i s t s , P r o j e c t Leaders, A s s i s t a n t D i r e c t o r s and T e c h n i c i a n s t o 
meet w i t h us, l o o k a t t h e d a t a , and make some recommendations t o t h e D i r e c t o r ' s 
s t a f f f o r n e x t s t e p s . We met w i t h t h i s group o f t h i r t e e n s t a f f p e o p l e i n 
Fe b r u a r y i n Media, P e n n s y l v a n i a . D u r i n g t h i s two day m e e t i n g we examined 
t h e N o r t h e a s t s t a t i o n d a t a t h o r o u g h l y and began t o i d e n t i f y i m p o r t a n t i s s u e s 
f o r t h e s t a t i o n . We sp e n t c o n s i d e r a b l e t i m e a l s o h e l p i n g t h e g r o u p work on 
s e v e r a l p a r t i c u l a r l y i m p o r t a n t i s s u e s . In t h i s way we were a t t e m p t i n g t o 
h e l p them l e a r n t o use t h e i r own group p r o b l e m - s o l v i n g s k i l l s . As a r e s u l t 
o f t h i s m e e t i n g s e v e r a l recommendations f o r a c t i o n were made and r e p o r t e d 
t o t h e D i r e c t o r who e v a l u a t e d t h e recommendations i n a r e p o r t t o a l l PL's 
i n l a t e June and i n i t i a t e d some o f t h e recommended changes. PL's were r e 
q u e s t e d t o s h a r e t h e team's r e p o r t and D i r e c t o r ' s e v a l u a t i o n w i t h s c i e n t i s t s 
and t e c h n i c i a n s . 
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The N o r t h C e n t r a l S t a t i o n 

P r i o r t o t h e one meeting we have a t t e n d e d a t N o r t h C e n t r a l , d a t a c h a r t s 
f o r t h e s t a t i o n were s e n t . A t t e n d i n g t h e m e e t i n g were t h e D i r e c t o r and h i s 
co m p l e t e s t a f f , two S c i e n t i s t s and t h e s t a t i o n P e r s o n n e l O f f i c e r . The day 
was spen t go i ng over t h e s t a t i o n d a t a and a t t e m p t i n g t o i d e n t i f y p o t e n t i al • 
p r o b l e m and s t r e n g t h areas w h i c h m i g h t r e c e i v e f u r t h e r a t t e n t i o n . Mo d e c i 
s i o n was made a t t h a t s e s s i o n r e g a r d i n g f u r t h e r feedback o r p r o b l e m - s o l v i n g 
e f f o r t s a t t h e s t a t i o n . We d e c l i n e d an i n v i t a t i o n t o p r e s e n t d a t a i n a 
s h o r t feedback s e s s i o n a t t h e P r o j e c t Leader's m e e t i n g i n O c t o b e r , f e e l i n g 
t h a t a more l e n g t h y s e s s i o n was needed d e v o t e d p r i m a r i l y t o t h e r e s u l t s 
and t o p r o b l e m i d e n t i f i c a t i o n a t the s t a t i o n . S u b s e q u e n t l y a l e t t e r was 
w r i t t e n t o t h e s t a t i o n making some s u g g e s t i o n s f o r f u r t h e r work we m i g h t 
do and e n c l o s i n g a new s e t o f d a t a c h a r t s w h i c h made t h e d a t a more s p e c i f i c 
t o t h e N o r t h C e n t r a l s t a t i o n . Somewhere i n t h i s process we and t h e s t a 
t i o n each t h o u g h t t h e o t h e r had t h e next move, and t h e work came t o a 
h a l t . * 

The F o r e s t P r o d u c t s L a b o r a t o r y 

In O c t o b e r we made our f i r s t t r i p t o FPL i n Madison. P r i o r t o t h e 
m e e t i n g l a b o r a t o r y members had o r g a n i z e d some o f t h e i r d a t a and d i s t r i b u t e d 
i t t o most l a b o r a t o r y members. Our m e e t i n g was h e l d w i t h t h e D i r e c t o r ' s 
s t a f f and t h e S c i e n t i s t who had done t h e p r e p a r a t o r y o r g a n i z a t i o n a l work 
w i t h t h e d a t a . We p r e s e n t e d t h e c o m p l e t e s e t o f d a t a c h a r t s t o t h e group 
and d i s c u s s e d the. s e v e r a l areas i n w h i c h t h e l a b o r a t o r y m i g h t do f u r t h e r 
work t o i d e n t i f y problems. The l a t t e r p a r t o f t h e s e s s i o n was d e v o t e d to a 
d i s c u s s i o n o f the v a r i o u s a l t e r n a t i v e s o f p r o c e e d i n g t o i n v o l v e a d d i t i o n a l 
l a b o r a t o r y members i n t h e feedback p r o c e s s . Many a l t e r n a t i v e s were c o n s i d e r 
ed. The g r o u p d e c i d e d t h a t a f u l l day's m e e t i n g o f a l l members o f the l a b o r a 
t o r y s t a f f was the method w h i c h t h e y p r e f e r r e d . We were, t h e r e f o r e , i n v i t e d 
t o c o n d u c t such a s e s s i o n i n e a r l y J a n u a r y . A p p r o x i m a t e l y 150 s t a f f members 
were p r e s e n t a t t h i s m e e t i n g . We began by a b r i e f e x p l a n a t i o n o f t h e t o t a l 
F o r e s t S e r v i c e s t u d y and p r e s e n t e d some sample d a t a f r o m FPL as a model t o 
be .used i n t h e day's work. We e x p l a i n e d t h a t t h e day's s e s s i o n s would be 
a D e r i v a t i o n Conference; t h a t i s , a s e s s i o n i n wh i c h s m a l l g r o u p s w o u l d 
f i r s t go t h r o u g h t h e i r d a t a and make a l i s t o f g e n e r a l i z a t i o n s t h a t they 
saw coming f r o m t h e d a t a . N e x t , t h e y w o u l d t a k e t h e more i m p o r t a n t g e n e r a l i 
z a t i o n s and d e r i v e f r o m them what t h e y saw t o be i m p l i c a t i o n s f o r a c t i o n f o r 
th e s t a t i o n . T h i r t e e n s m a l l e r groups were t h e n formed t o meet i n v a r i o u s 
l o c a t i o n s I n t h e l a b o r a t o r y t o l o o k a t d a t a c h a r t s and d e r i v e i m p l i c a t i o n s . 
They were asked t o p o s t t h e s e i m p l i c a t i o n s on n e w s p r i n t and r e p o r t back 
l a t e r t o t h e reconvened t o t a l g r o u p . A f t e r t h i s was done we h e l p e d t h e 
s t a f f summarize what had r e s u l t e d and co n d u c t e d a c l o s i n g d i s c u s s i o n on 
p o t e n t i a l n e x t s t e p s f o r t h e l a b o r a t o r y . Subsequent t o t h i s s e s s i o n we 
w r o t e a l e t t e r t o t h e L a b o r a t o r y D i r e c t o r p r o p o s i n g a s e r i e s o f a l t e r n a t i v e s 

*The i m p l i c a t i o n here i s t h a t o f t h e need t o make p e r i o d i c r e v i e w s o f c o r r e s 
pondence f i l e s , and t o keep up c o n s t a n t phone l i n k a g e s . Such f a i l u r e s a l s o 
I n d i c a t e t h a t t h e r e s e a r c h e r may be t r y i n g t o do t o o many t h i n g s a t once. 
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f o r c o n t i n u i n g t h e feedback and d e r i v a t i o n p r o c e s s . Thus, a t FPL a l a r g e 
number o f p e o p l e have been p a r t o f t h e feedback p r o c e s s ; c o n s i d e r a b l e work 
has been done t o i d e n t i f y and d e f i n e problems and l a b o r a t o r y s t r e n g t h s ; 
and b o t h some recommendations f o r p r o c e e d i n g and some recommendations f o r 
s o l v i n g problems have been g e n e r a t e d — a good s t a r t on the o v e r a l l o r g a n i z a 
t i o n a l p rob1 e m - s o l v i ng p r o c e s s . 

The S o u t h e a s t e r n S t a t i o n 

Only one m e e t i n g has been h e l d w i t h t h i s s t a f f g r o u p . We met w i t h t h s 
D i r e c t o r and h i s s t a f f i n e a r l y November and p r e s e n t e d a l l o f t h e d a t a f r o m 
th e S o u t h e a s t e r n s t a t i o n . S e v e r a l g e n e r a l p r o b l e m areas were d i s c u s s e d and 
s e v e r a l a l t e r n a t i v e s were g e n e r a t e d f o r d o i n g f u r t h e r work a t t h e s t a t i o n . 
Because th?. agenda was a l r e a d y s e t f o r the P r o j e c t Leader's m e e t i n g i t was 
d e c i d e d t h a t we would n o t p a r t i c i p a t e i n t h a t e v e n t . Thus f a r , t h e s t a 
t i o n l e a d e r s h i p group has"not r e q u e s t e d a d d i t i o n a l feedback o r p r o b l e m -
s o l v i n g m e e t i n g s . I n summary t h e n , S o u t h e a s t e r n j u s t began t h e o v e r a l l p r o b 
l e m - s o l v i n g p r o c e s s — a f i r s t l o o k a t problem i d e n t i f i c a t i o n 

The P a c i f i c N o r t h w e s t S t a t i o n 

The P a c i f i c N o r t h w e s t s t a t i o n was v i s i t e d t w i c e , once i n November and 
once i n J a n u a r y . As f o r most o t h e r s t a t i o n s , t h e f i r s t was a p l a n n i n g 
m e e t i n g i n P o r t l a n d f o r t h e Director and h i s s t a f f . Data c h a r t s were d i s -
t r i b u t e d and a t h o r o u g h d i scuss i on t o o k p1 ace rega r d i ng p o t e n t i a l s t r e n g t h s 
and weaknesses i n the s t a t i o n . A f t e r t h i s p r o b l e m - s u r f a c i n g d i s c u s s i o n t h e 
g r o u p e x t e n d e d an i n v i t a t i o n t o us t o v i s i t t h e coming P r o j e c t Leader's 
m e e t i n g and make a s h o r t p r e s e n t a t i o n o f t h e p r o j e c t d a t a f o r PNW. They 
emphasized t h e need f o r d i s t i l l i n g some c o n c l u s i o n s and f i n d i n g s f r o m t h e 
d a t a f o r p r e s e n t a t i o n . We a t t e n d e d t h i s P r o j e c t Leader's m e e t i n g i n J a n u a r y . 
A f t e r a b r i e f p r e s e n t a t i o n on t h e o v e r a l l F o r e s t S e r v i c e s t u d y , a summary 
o f our p e r c e p t i o n s o f p r o b l e m areas was d i s c u s s e d . F i n a l l y , s e v e r a l a l t e r 
n a t i v e s were proposed f o r c o n t i n u i n g t h e p r o b l e m - s o l v i n g w o r k . The g r o u p 
d i d n ot have t i m e t o d e r i v e t h e i r own i m p l i c a t i o n s f o r a c t i o n f r o m t h e d a t a 
p r e s e n t e d . Thus, t h e PNW group has seen t h e i r d a t a , been i n t r o d u c e d t o 
g e n e r a l p r o b l e m a r e a s , and has c o n s i d e r e d d i f f e r e n t ways o f c o n t i n u i n g t h e 
f e e d b a c k p r o c e s s . They have n o t gone i n t o t he t h i r d p r o b l e m - s o l v i n g s t e p -
t h a t o f g e n e r a t i n g p o s s i b l e s o l u t i o n s t o p r o b l e m s . We have s u p p l i e d PNW 
w i t h a w r i t t e n summary o f the r e s u l t s accompanied by a r e s t a t e m e n t o f 
some recommendations made i n v e r b a l f o r m d u r i n g t h e p r e s e n t a t i o n a t t h e 
P r o j e c t Leader's m e e t i n g . 

The P a c i f i c Southwest S t a t i o n 

A somewhat d i f f e r e n t d a t a f e e d b a c k model was used a t t h e PSW s t a t i o n . 
P r i o r t o t h e s e v i s i t s s e v e r a l a l t e r n a t i v e f eedback methods o f feedback had 
been c o n s i d e r e d by t h e PSW l e a d e r s h i p group. As a r e s u l t o f t h e s e d i s c u s 
s i o n s two m e e t i n g s were a r r a n g e d , one i n B e r k e l e y and one i n R i v e r s i d e . 
Each was t o l a s t f o r 1-1/2 t o 2 days. A l l P r o j e c t L e a d e r s , a l l A s s i s t a n t 
D i r e c t o r s , and a c r o s s s e c t i o n o f S c i e n t i s t s f r o m t h e s e l o c a t i o n s were i n 
v i t e d t o a t t e n d . The agenda f o r b o t h meetings was t h e same. We looked a t 
PSW d a t a t o g e t h e r and t h e n b r o k e i n t o s m a l l groups t o l i s t g e n e r a l i z a t i o n s 
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f r o m t he d a t a . Each s m a l l group t h e n chose major p r o b l e m areas and d e r i v e d 
some p o s s i b l e recommendations f o r a c t i o n t h a t they t h o u g h t needed t o be 
t a k e n . A f t e r r e p o r t i n g t h i s m a t e r i a l back t o t h e t o t a l g r o u p we h e l p e d 
them b r a i n s t o r m p o s s i b l e n e x t s t e p s i n t h e o v e r a l l p r o c e s s , i n c l u d i n g f e e d i n g 
back t he r e s u l t s o f t h e i r meetings w i t h t h e r e s t o f t h e s t a t i o n ' s s t a f f . Thus, 
the PSW groups began a s t r o n g e f f o r t a t o r g a n i z a t i o n a l p r o b l e m - s o l v i n g . They 
i d e n t i f i e d and d e f i n e d p r o b l e m a r e a s ; t h e y g e n e r a t e d s e v e r a l p o t e n t i a l a c t i o n 
s t e p s t o s o l v e t h e s e i s s u e s and t h e y made recommendations c o n c e r n i n g these 
a c t i ons. 

The I n t e m o u n t a i n 5 t a t i o n 

We made one v i s i t t o t h i s s t a t i o n where a s h o r t one-hour p r e s e n t a t i o n 
was made t o t h e P r o j e c t Leader's m e e t i n g . Data c h a r t s w e r e - d i s t r i b u t e d and 
a s t a t i o n p r o b l e m - s o l v i n g process was proposed and recommended. However, 
c o n s i d e r a b l e work had been done b e f o r e we a r r i v e d . The P and A AD had 
d i s t r i b u t e d d a t a c h a r t s and made s e v e r a l v i s i t s t o p r o j e c t l o c a t i o n s . We 
do not know i f p r o b l e m - s o l v i n g e f f o r t s have c o n t i n u e d beyond t h e i n i t i a l 
feedback p r o c e s s . 

The Rocky Mountain S t a t i o n 

Two v i s i t s were made t o Rocky M o u n t a i n . The f i r s t o f these was a p l a n 
n i n g m e e t i n g w i t h t h e D i r e c t o r and h i s s t a f f . P r i o r t o t h i s m e e t i n g we had 
been c o n t a c t e d by a p l a n n i n g group o f P r o j e c t Leaders who were o r g a n i z i n g t h e 
P r o j e c t Leader's m e e t i n g i n March. They had asked us i f we would l e a d a c o m p l e t e 
p r o b l e m - s o l v i n g s e s s i o n a t t h e i r m e e t i n g . At t h e D i r e c t o r ' s o f f i c e p l a n n i n g 
m e e t i n g t h i s r e q u e s t was approved and p l a n s made f o r our i n v o l v e m e n t . In 
a d d i t i o n , we p r e s e n t e d t h e Rocky M o u n t a i n d a t a and conducted a d i s c u s s i o n 
on p o s s i b l e s t r e n g t h s and weaknesses o f t h e s t a t i o n . D u r i n g t h e p e r i o d 
between t h e p l a n n i n g m e e t i n g and t h e P r o j e c t Leader's m e e t i n g , t h e d a t a 
c h a r t s were s e n t t o most members o f t h e s t a t i o n s t a f f . They were r e q u e s t e d 
t o read t h e c h a r t s and then send t o the P r o j e c t Leader's p l a n n i n g committee 
a l i s t o f problems w h i c h they had i d e n t i f i e d ( e i t h e r f r o m t h e d a t a o r fr o m 
o t h e r s o u r c e s ) a l o n g w i t h t h e i r recommendations f o r s o l v i n g t h e s e problems. 
B e f o r e t h e March P r o j e c t Leader's m e e t i n g we were sen t t h e s e l i s t s o f pr o b 
lems and recommendations f o r a c t i o n . On t h e f i r s t day o f the P r o j e c t Leader's 
m e e t i n g we made a s h o r t p r e s e n t a t i o n o f a d d i t i o n a l s t a t i o n d a t a . Most o f 
th e f o l l o w i n g two days was s p e n t on p r o b l e m - s o l v i n g a c t i v i t i e s . The f i r s t 
day was a p r o b l e m i d e n t i f i c a t i o n day where problems were p r e s e n t e d and or g a n 
i z e d . On t h e second day, we o r g a n i z e d i n t o s m a l l g r o u p s , each o f which 
c o n s i d e r e d a p a r t i c u l a r domain o f problem s . They were charged w i t h c h o o s i n g 
t h e most i m p o r t a n t i s s u e s , d e f i n i n g them more c o m p l e t e l y , and w r i t i n g down 
a l l t h e i r i d e a s on how t o s o l v e t h e s e p r o b l e m s . We asked them t o r e t u r n t o 
the t o t a l group w i t h s p e c i f i c a c t i o n p l a n s f o r i m p l e m e n t i n g t h e i r s o l u t i o n s . 
A f t e r t h e r e p o r t s were made and b e f o r e t h e c l o s e o f t h e s e s s i o n we made 
s e v e r a l recommendations f o r c o n t i n u i n g t h i s process i n t h e s t a t i o n . Thus, 
Rocky M o u n t a i n , l i k e t h e Southern s t a t i o n , made c o n s i d e r a b l e p r o g r e s s 
i n d e v e l o p i n g and b e g i n n i n g t o use a s t a t i o n p r o b l e m - s o l v i n g p r o c e s s . T h e i r 
p r o b l e m i d e n t i f i c a t i o n was one o f t h e most i n v o l v i n g and most c o m p l e t e . 
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Th e g e n e r a t e d a l t e r n a t i v e s o l u t i o n s t o many o f th e s e i s s u e s and t h e y made 
p l a n s t o i mp1ement some o f them. I n add i t i on, s e v e r a l i nd i v i d u a l s 1ea rned 
and p r a c t i c e d group p r o b l e m - s o l v i n g s k i l l s and some groups may c o n t i n u e t o 
h e l p t h e s t a t i o n l e a d e r s h i p team w i t h o v e r a l l s t a t i o n p r o b l e m s . 

Other V i s i t s 

Two o t h e r F o r e s t S e r v i c e r e l a t e d v i s i t s were made d u r i n g t h e y e a r , one 
d i r e c t l y and t h e o t h e r i n d i r e c t l y r e l a t e d . The f i r s t was t o t h e Denver ses
s i o n o f P l a n n i n g and A p p l i c a t i o n A s s i s t a n t D i r e c t o r s . S e v e r a l i n f o r m a l ses
s i o n s were h e l d r e g a r d i n g t h e proc e s s and s k i l l s needed i n t h e knowledge 
d i ssemi nat i on and a p p I i c a t i on process , and a l i s t o f recommendat i ons f o r 
p l a n n i n g and a p p l i c a t i o n s was g i v e n . The o t h e r m e e t i n g was i n Estes Park 
w i t h t h e N a t i o n a l R e c r e a t i o n Researchers' Workshop. Dr. Duane L l o y d asked 
i f we.would l e a d a knowledge d e r i v a t i o n s e s s i o n a t t h i s e v e n t . S e v e r a l 
F o r e s t S e r v i c e r e s e a r c h e r s were i n a t t e n d a n c e . 

A m e e t i n g was a l s o h e l d w i t h Washington o f f i c e s t a f f i n Hay. Here 
we p r e s e n t e d d a t a feedback on d i v i s i o n s and i n d i c a t e d o v e r a l l f i n d i n g s and 
recommendations f r o m t h e s t u d y t o d a t e t o t h e " i n s i d e team" and t o t h e 
ch i e f i n s t a f f . 

We a l s o made a p r e s e n t a t i o n i n June t o members o f a DOD t e c h n o l o g y . 
t r a n s f e r r e s e a r c h group r e g a r d i n g t h e F o r e s t S e r v i c e p r o j e c t . We i n v i t e d 
Hal Marx t o g i v e t h e agency's view o f F o r e s t S e r v i c e D&U a c t i v i t i e s . T h i s 
w i l l h e l p b u i l d l i n k s t o o t h e r agencies i n v o l v e d w i t h s i m i l a r p r o b l e m s . 

A SUMMARY OF THE PROCESS 

A q u i c k summary o f the a c t i v i t i e s i n each o f t h e s t a t i o n s i s g i v e n 
i n F i g u r e 11~3. We have l i s t e d t h e s t a t i o n s i n d e c r e a s i n g o r d e r o f 
t h e i r l e v e l o f feedback a c t i v i t y . The t h r e e most a c t i v e s t a t i o n s show some • 
d i f f e r e n c e s i n , p r i m a r i l y , w hether t h e t o t a l s t a f f had a chance to. p r o 
duce new pr o b l e m s t a t e m e n t s based on t h e s t i m u l u s o f our fe e d b a c k d a t a . 
NE: d i d n ' t do t h i s , DO and RM d i d . RM i s l i s t e d t h i r d because t h e s t a t i o n 
d i d n o t choose t o i d e n t i f y a v e r t i c a l p r o b l e m - s o l v i n g team, though t h e c o o r d 
i n a t i n g c o m m i t t e e o f PLs i n charge o f t h e m e e t i n g and i t s agenda m i g h t 
make up some o f t h e b a s i s f o r such a team. 

The m i d d l e s t a t i o n s i n t h i s l i s t i n g chose some f o r m o f p r e s e n t a t i o n 
by us t o t h e i r s t a f f s , t h r o u g h PL m e e t i n g s , s p e c i a l f e e d b a c k s e s s i o n s , 
e t c . The s t a t i o n s a t t h e b o t t o m o f t h e l i s t have, as y e t , g o t t e n no f u r 
t h e r t h a n t h e b a s i c p r e s e n t a t i o n t o t h e d i r e c t o r s o f f i c e s t a f f s . 

We c o n t e n d t h a t t h e s t e p s l i s t e d a c r o s s t h i s c h a r t a r e a l l n e c e s s a r y 
p r e c o n d i t i o n s f o r maximum use o f o u r r e s u l t s , and f o r changes o r a c t i o n s 
based on t h i s work: 

Feedback t o t h e d i r e c t o r ' s o f f i c e s t a f f s e r ves t o d e f i n e t h e bound
a r i e s and c o n t e n t s o f o u r work, and t o m o t i v a t e l e a d e r s h i p w h i l e showing 
t h a t o u r r e s u l t s a r e n o t a t h r e a t t o t h e i r a u t h o r i t y . 
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Resummarization o r s p e c i a l a n a l y s e s a r e u s u a l l y needed as t h e d i r e c t 
o r ' s o f f i c e s t a f f m e e t i n g g e n e r a t e s new ideas o r l o c a l i s s u e s w h i c h need 
c l a r i f i c a t i o n . A w r i t t e n r e p o r t , however, may be dangerous t o f u r t h e r work 
s i n c e i t may be seen as a t r a d i t i o n a l , s a f e ( b u t i n e f f e c t i v e ) " s t o p p i n g 
p o i n t " f o r a p r o j e c t . 

Feedback t o t h e s t a f f has t a k e n t h r e e f o r m s : t h e o f t e n t i m e - p r e s s u r e d 
and i n c o m p l e t e p r e s e n t a t i o n s a t PL m e e t i n g s , t h e more c o m p l e t e and p a r t i c i p 
a t i v e p r o b l e m - s o l v i n g m e e t i n g s , and w r i t t e n feedback and d a t a c h a r t s s e n t 
t o t h e s t a f f . We have f o u n d v e r y l i t t l e p o s i t i v e r e s u l t s o f PL m e e t i n g 
s e s s i o n s , u n l e s s the s t a f f has r e c e i v e d w r i t t e n m a t e r i a l i n advance, had 
the t i m e t o t h i n k o f p r o b l e m s t a t e m e n t s , and .spends c o n s i d e r a b l e t i m e a t 
t h e m e e t i n g i n p r o b l e m - s o l v i n g a c t i v i t i e s . The s h o r t p r e s e n t a t i o n s w i t h 
no s t a f f o p p o r t u n i t y t o become i n v o l v e d a f t e r w a r d produce few r e s u l t s . 

The c o l l e c t i o n o f p r o b l e m s t a t e m e n t s , u s i n g feedback as a s t i m u l u s , 
seems c r u c i a l i n overcoming t h e age and s h o r t c o m i n g s o f t h e d a t a , and i n 
g e t t i n g t h e necessary l o c a l p e r s p e c t i v e . T h i s a l l o w s us t o b e g i n p r o b l e m -
s o l v i n g w i t h new, r e l e v a n t , and i n v o l v i n g m a t e r i a l s , and t h u s moves t h e 
e f f o r t a l o n g f a s t e r . 

I t may n o t be n e c e s s a r y t o c r e a t e a feedback and p r o b l e m - s o l v i n g team, 
b u t such groups have t h e chance t o d i g deeper i n t o t h e m a t e r i a l t h a n do 
m e e t i n g s o f l o c a t i o n o r l a b s t a f f s as a w h o l e . More i m p o r t a n t l y , t h e 
s m a l l e r groups have t h e chance t o d e v e l o p t h e i r p r o b l e m - s o l v i n g s k i l l s t o 
a h i g h e r degree. They c o u l d a l s o f o r m t h e b a s i s f o r f u r t h e r work on a more 
permanent b a s t s i n t h e i r s t a t i o n . A l s o , t h e s m a l l e r g r o u p s , because o f 
t h e i r s i z e and t h e knowledge and s k i l l s t h e y d e v e l o p , seem t o have more o f 
a chance t o i n f l u e n c e s t a t i o n l e a d e r s h i p o v e r t h e l o n g r u n , and t o s e r v e 
as p r o b l e m s e n s o r s and i n t e r m e d i a r i e s . 

A f o r m a l l i s t o f recommendations seems v a l u a b l e i n r e c o r d i n g t h e work 
o f s t a t i o n s t a f f , however they do t h e t a s k , and g i v e s a f o c u s t o t h e o u t 
comes w h i c h i s m i s s i n g i n more vague n o n - w r i t t e n f o r m a t s . But a g a i n , t h e r e 
i s t h e danger o f t h i n k i n g t h a t t h e l i s t i s t h e f i n a l p r o d u c t , and t h a t t h e 
j o b i s done. I n most o f t h e s t a t i o n s , groups who produced recommendations 
d i d a f a i r l y good j o b on a few i s s u e s t h e y worked t h r o u g h a l m o s t t o the 
f i n a l d e t a i l s , b u t l e f t many o t h e r problem areas a t t h e s t a g e o f o n l y 
p r o b l e m s t a t e m e n t s o r u n - a n a l i z e d p o s s i b l e s o l u t i o n s . O b v i o u s l y , t h e r e i s 
a g r e a t d e a l o f s t a f f work r e m a i n i n g i n t h e s e i n s t a n c e s . 

A response f r o m t h e D i r e c t o r o r h i s d e s i g n a t e t o t h e recommendations 
seems a n a t u r a l and necessary s t e p i n r e s p o n d i n g t o t h e work o f t h e p r o b l e m -
s o l v i n g g r o u p . We w o u l d suggest t h a t D i r e c t o r s go o v e r t h e i r t e n t a t i v e 
responses w i t h some o f t h e p e o p l e i n v o l v e d , b e f o r e making them p u b l i c , i n 
o r d e r t o c l a r i f y two k i n d s o f i s s u e s : p e r c e i v e d problems and needs t h e d i r 
e c t o r may n o t f e e l , and c o n s t r a i n t s t h e d i r e c t o r m i g h t have w h i c h t h e g r o u p 
was n o t aware o f . D i r e c t o r s s h o u l d be p a r t i c u l a r l y c a r e f u l i n areas where 
t h e y t h i n k programs o r p o l i c i e s a r e s u f f i c i e n t now t o t a k e c a r e o f a p r o b l e m 
a r e a — i f t h e y t r u l y were, then we doubt a p r o b l e m - s o l v i n g group w o u l d p u t 
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much emphasis on such a r e a s . Where d i r e c t o r s have responded, they have been 
p a r t i c u l a r l y c a r e f u l t o e x p l a i n why s p e c i f i c recommendations were a c c e p t e d 
o r r e j e c t e d , and have th e n i n f o r m e d a l l s t a f f . Both e x p l a n a t i o n and s h a r 
i n g w i t h s t a f f a r e v i t a l , we t h i n k . 

F o l l o w i n g f r o m t h e above, f e e d b a c k o f recommendations and the outcomes 
t o a l l s t a f f i s r e q u i r e d t o show r e s p o n s i v e n e s s and movement on t h e p a r t o f 
s t a t i o n l e a d e r s h i p on one hand, o r p r a c t i c a l l i m i t a t i o n s o r p o l i c i e s (of 
w h i c h s t a f f a r e f r e q u e n t l y s u r p r i s i n g l y unaware) on t h e o t h e r . 

F i n a l l y , t h e " a c t i o n " s t e p i s n o t a u n i t a r y t h i n g . What i s r e q u i r e d 
i s r a p i d movement on a few "easy" changes, t o g e t h e r w i t h c o n c r e t e p l a n s 
f o r work on t h e more d i f f i c u l t p r o b l e m s . We've always s t r e s s e d the need 
f o r t h e l e a d e r s h i p t o show r e s p o n s i v e n e s s by making some one change r i g h t 
away, as a d e s m o n s t r a b l e success f o r t h e s t a f f ' s e f f o r t . We a r e now a t 
the s t a g e where a few o f these t h i n g s may be b e g i n n i n g , b u t we have no 
t e s t s o f o u r impact even a t t h e l e v e l o f the "easy" change. P a r t o f t h i s 
may be t h e f a c t t h a t s t a t i o n s d i d n o t always keep us i n f o r m e d o f what 
t h e y were d o i n g . 

A n a l y s i s o f S t a t i o n Feedback A c t i v i t y 

A f t e r p r o d u c i n g t h i s t a b l e 
we began t o wonder i f t h e r e m i g h t be some f a c t o r s i n t h e v a r i o u s s t a t i o n s 
w h i c h m i g h t p r e d i c t t h e i r e x t e n t o f i n v o l v e m e n t I n t h e feedback and p r o b l e m -
s o l v i n g p r o c e s s . T h e r e f o r e , we produced t h e o r d i n a l s c a l e o f i n v o l v e m e n t 
(shown a t t h e r i g h t o f t h e f i g u r e ) , and r a n k - o r d e r c o r r e l a t e d t h i s w i t h 
t h e items f r o m t h e s e c t i o n o f o u r q u e s t i o n n a i r e w h i c h e l i c i t e d r a t i n g s o f 
t h e s t a t i o n i t s e l f , and w i t h i n d i c e s on s u p e r v i s o r y p r a c t i c e s . A few s i g 
n i f i c a n t d i f f e r e n c e s were f o u n d , ' t h o u g h t h e magnitude o f t h e c o r r e l a t i o n ' s 
was n o t t o o i m p r e s s i v e . We even removed {NT and SE f r o m t h e a n a l y s i s , 
s i n c e t h e r e was some n e g a t i v e r e a c t i o n i n these s t a t i o n s two y e a r s ago 
a t t h e "news" t h a t t h e s e s t a t i o n s w o u l d be e l i m i n a t e d . The c o r r e l a t i o n s 
remained s i g n i f i c a n t I n t h e o t h e r s t a t i o n s w i t h one e x c e p t i o n . Below we 
have l i s t e d t h e s i g n i f i c a n t d i f f e r e n c e s w h i c h s u r v i v e d t h i s s t a t i o n c o n t r o l . 
Note, t h e s e were r a t i n g s o f t h e s t a t i o n made two y e a r s b e f o r e t h e s t a t i o n ' s 
l e v e l o f a c t i v i t y I n feedback and p r o b l e m - s o l v i n g . 

S t a t i o n s who were more a c t i v e i n feedback and 
p r o b l e m - s o l v i n g work were r a t e d h i g h e r by t h e i r 
s t a f f s on — 

— S t a t i o n does w e l l k e e p i n g up and a d a p t i n g t o change 
— S t a t i o n does e x c e l l e n t j o b f u l f i l l i n g o b j e c t i v e s 
— S t a f f s a t i s f a c t i o n w i t h way r e s e a r c h i s c a r r i e d o u t 
— S t a f f r a t i n g s o f d egree o f coherence o f r e s e a r c h program. 

Thus, i t may be t h a t the s t a t i o n s who have become more f u l l y i n v o l v e d 
i n our f e edback and p r o b l e m - s o l v i n g were somewhat more i n n o v a t i v e and 
p o s i t i v e r e s e a r c h e n v i r o n m e n t s t o b e g i n w i t h . There i s an o l d saw among 
o r g a n i z a t i o n a l r e s e a r c h e r s and change agents t h a t t h e p e o p l e who need h e l p 
most a r e l e a s t w i l l i n g t o seek i t . T h i s may be t h e case h e r e , b u t t o some 
l i m i t e d e x t e n t , g i v e n t h e f a c t t h a t t h e c o r r e l a t i o n s i n ranks i s n o t a l l 
t h a t good ( t h e h i g h e s t was about . 1 3 ) . 
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I n f i n a l summary, e i g h t s t a t i o n s and t h e FPL were i n v o l v e d t o some e x t e n t 
t n t h e p r o b l e m - i d e n t i f i c a t i o n phase o f d a t a feedback. Seven s t a t i o n s d i d vary
i n g amounts o f work w i t h us t o d e r i v e i m p l i c a t i o n s and p o t e n t i a l s o l u t i o n s t o 
s t a t i o n i s s u e s and probl e m s . F i v e s t a t i o n s have i n d i f f e r e n t ways moved 
f r o m t h e s e p o t e n t i a l s o l u t i o n s t o making s u g g e s t i o n s and recommendations 
f o r f u r t h e r a c t i o n and change. At t h e c r u c i a l p o i n t o f d e v e l o p i n g s p e c i f i c 
p l a n s f o r i m p l e m e n t i n g s o l u t i o n s t o problems however, o n l y t h r e e s t a t i o n s 
(SO, NE and RM) have, w i t h us as a p a r t o f t h e p r o c e s s , p l a n n e d s p e c i f i c 
a c t i o n s and a s s i g n e d s p e c i f i c r e s p o n s i b i l i t i e s f o r p r o b l e m s o l u t i o n s . Two 
s t a t i o n s , SO and NE, have d e v e l o p e d teams who have had a chance t o become 
d e e p l y i n v o l v e d i n s t a t i o n problems and b u i l d i n g recommendations, and who 
have r e c e i v e d some p r o b l e m - s o l v i n g s k i l l t r a i n i n g . These teams can be a 
v a l u a b l e r e s o u r c e f o r t h e f u t u r e b u t i n b o t h cases t h e i r f u t u r e r o l e i s s t i l l 
u n c l e a r . F i n a l l y , however, we cannot say t h a t o n l y t h r e e s t a t i o n s have moved 
most o f t h e way t h r o u g h a s t a t i o n p r o b l e m - s o l v i n g p r o c e s s . The o t h e r s t h a t 
proposed s o l u t i o n s t o problems may, i n f a c t , be moving i n t t h e i r own ways t o 
implement t h e s e recommendations. We have no I n f o r m a t i o n t o assume t h a t t h e y 
a r e n o t . 

NOW WHAT? 

A f t e r t h e feedback and p r o b l e m - s o l v i n g work t h e model shows a p e r i o d o f 
t i m e f o r changes t o work, f o l l o w e d by an e v a l u a t i o n o f t h e process and a 
c o n s o l i d a t i o n o f new s k i l l s . I n a c t u a l i t y , however, our work on t h e p r o j e c t 
came t o a h a l t , f o r a l l i n t e n t s and p u r p o s e s , a t t h e end o f t h e work d i s 
cussed above. I n t h e next c h a p t e r we w i l l 'look a t some o f t h e p o s s i b l e r e a 
sons f o r t h i s . 

The p r o j e c t i t s e l f has n o t n e c e s s a r i l y s t o p p e d , however; work c o n t i n u e s 
w i t h i n t h e F o r e s t S e r v i c e . The Washington O f f i c e " i n s i d e team" met i n 
December, 1975 t o e v a l u a t e t h e recommendations p r e s e n t e d i n t h e n e x t c h a p t e r , 
and t o c o n s t r u c t responses t o them ( s e n t t o s t a t i o n d i r e c t o r s i n F e b r u a r y , 
1976). I n some cases our recommendations were f e l t t o be e s t a b l i s h e d as 
p o l i c y a l r e a d y o r were t o o g e n e r a l t o deal w i t h . Many o t h e r s were f a v o r a b l y 
r e c e i v e d . T h i s response t o our recommendations a l s o w i l l be d i s c u s s e d i n t h e 
n e x t c h a p t e r . 
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CHAPTER 12 

PROBLEMS AND RECOMMENDATIONS 

READER'S GUIDE: 
Here a l l o f our work comes t o g e t h e r i n a s e r i e s o f recommendations f o r 

t h e whole o r g a n i z a t i o n . T h i s c h a p t e r i s , t h e r e f o r e , a c r u c i a l one f o r 
r e a d e r s connected w i t h F o r e s t S e r v i c e r e s e a r c h . I t i s o f le s s i n t e r e s t 
f o r o t h e r r e a d e r s , though s t i l l a u s e f u l summary o f what we fo u n d . 

CHAPTER SUMMARY: 
We f e e l t h a t t h e recommendations we p r o v i d e here a r e s u f f i c i e n t l y ab

s t r a c t e d and t e r s e t h a t l i t t l e i s t o be g a i n e d by summarizing them. 
These a r e recommendations which a p p l y t o most o r a l l s t a t i o n s , o r have 
i m p l i c a t i o n s f o r needed system-wide change t h r o u g h a c t i o n a t t h e Washing 
t o n l e v e l . Some d i s c u s s i o n i s i n c l u d e d o f the r e a c t i o n s t o these r e c -
commendations by t h e Washington O f f i c e . 

INTRODUCTION 

The recommendations coming f r o m our work have been r e t u r n e d t o t h e 
o r g a n i z a t i o n i n many ways. F i r s t , t h e t a s k o f feedback and p r o b l e m - s o l v i n g 
i n s t a t i o n s was, as we see i t , t h e most i m p o r t a n t and v a l u a b l e s t e p . Not 
o n l y d i d t he s t a t i o n s t a f f s t a k e t h e l e a d , but t h e work went beyond t h e 
o f t e n a b s t r a c t and s t e r i l e recommendation t o produce a c t i o n p l a n s f o r t h e 
l o c a l c o n t e x t . Our second s t e p met a need f o r a f o r m a l l i s t o f recommenda
t i o n s expressed by Washington s t a f f members. Recommendations were g i v e n t o 
t h e o r g a n i z a t i o n i n two f o r m s . * 

The recommendations below cover areas i m p o r t a n t above t he s t a t i o n l e v e l , 
o r a c r o s s a l l s t a t i o n s . We i n c o r p o r a t e d a l l o f our l e a r n i n g s about F o r e s t 
S e r v i c e r e s e a r c h i n d e v e l o p i n g t h e s e , t o g e t h e r w i t h t h e c o m p i l e d p r o d u c t s 
o f t h e s t a t i o n feedback and p r o b l e m - s o l v i n g groups. Thus, these recommenda
t i o n s come not o n l y f r o m u s, but have s u r v i v e d a g r e a t deal o f d i s c u s s i o n a t 
t h e s t a t i o n l e v e l . 

^ I n i t i a l recommendations were g i v e n i n a mimeographed f o r m . The most complete 
v e r s i o n ( c l o s e l y p a r a l l e l t o t h o s e below) was pr e s e n t e d i n Lingwood and M o r r i s 
( 1 9 7 5 ) . 



-182-

As a l w a y s , we have some comments on t h e recommendation process as w e l l as 
t h e c o n t e n t . F i r s t , most o r g a n i z a t i o n s (and t h i s one i n p a r t i c u l a r l y ) e x p r e s s 
a s t r o n g need f o r a f o r m a l l i s t o f recommendations. Such a f o r m a t f i t s w e l l 
i n t h e n o t i o n o f " s t a f f work" and ad hoc t a s k f o r c e s , whose o u t p u t s o f t e n 
t a k e t h i s form. The l i s t i n g s a r e a l s o easy t o process i n an h i e r a r c h i c a l 
d e c i s i o n - m a k i n g s t r u c t u r e : l e a d e r s h i p can r e a c t t o each recommendation as 
i t w i s h e s , u s i n g small groups t o f o r m t h e a p p r o p r i a t e response. In t h i s 
c a se, t h e Washington " i n s i d e team" went over t h e recommendations, formed 
responses, and sent t h e response t o S t a t i o n D i r e c t o r s . 

The p o i n t i s t h a t f o r m a l recommendation l i s t s handled t h i s way a r e some
what a t odds w i t h t h e k i n d s o f p a r t i c i p a t i v e p r o b l e m - s o l v i n g we t r y t o use 
and t e a c h i n our model. However: (a) we cannot have a g r e a t impact on t h e 
d e c i s i o n - m a k i n g p r o c e d u r e s o f an e s t a b l i s h e d o r g a n i z a t i o n , and (b) a t some 
p o i n t " n o r m a l " processes must t a k e over f r o m t h e work o f t h e p r o j e c t . The 

. recommendations a r e , i m p e r f e c t as t h e y may be, the u n a v o i d a b l e i n t e r f a c e w i t h 
th e " r e g u l a r " way t h e o r g a n i z a t i o n does i t s work. 

One o f t h e consequences o f t h i s problem i s seen i n responses t o t h o s e 
recommendations w h i c h a t t e m p t t o promote open, i n t e r p e r s o n a l , and p a r t i c i p a 
t i v e a c t i v i t i e s . The t y p i c a l response i s "a r e v i s i o n o f t h e manual w i l l do 
(or has done) t h i s . " There i s an o b v i o u s gap between a w r i t t e n p o l i c y and 
the work o f i n d i v i d u a l s -- and i t i s j u s t t h i s gap which o f t e n l e d t o t h e 
recommendation f o r change i n t h e f i r s t p l a c e . T h i s i s why o r g a n i z a t i o n a l 
change r e q u i r e s m o n i t o r i n g and e v a l u a t i o n : e s t a b l i s h i n g a p o l i c y may be 
a f a c i l i t a t o r o f t h e change, but one has t o l o o k a t l a t e r a c t i v i t y and be
h a v i o r t o see i f t h e changes themselves a r e t h e r e . 

In t h e s e c t i o n s below we w i l l f i r s t o u t l i n e a problem a r e a , g i v i n g 
s u p p o r t i n f o r m a t i o n f r o m our data o r f r o m problem s t a t e m e n t s g e n e r a t e d d u r 
ing f e e d b a c k i a n d p r o b l e m - s o l v i n g . Then we w i l l go on t o g i v e some g e n e r a l 
recommendations (though not i n t h e d e t a i l we have seen i n t h e work i n s t a 
t i o n s ) . At t h e end o f t h i s c h a p t e r we w i l l comment on t h e r e a c t i o n s t o t h e s e 
recommendat i o n s . 

1. PLANNING 

Our q u e s t i o n n a i r e c o n t a i n e d a b r i e f s e c t i o n on p r o c e s s e s used i n . p l a n 
n i n g , and s a t i s f a c t i o n s w i t h i n d i v i d u a l access t o p l a n n i n g , and w i t h t h e 
way p l a n n i n g i s done a t v a r i o u s l e v e l s i n t h e F o r e s t S e r v i c e . We have con
c e n t r a t e d on t h e s a t i s f a c t i o n s i n our a n a l y s i s , b u t s t i l l we do n o t have 
t h e d e gree o f d e p t h we need i n t h i s area — l a r g e l y because t h e f i e l d o f 
p l a n n i n g I s complex w i t h i t s concepts s t i l l under r e f i n e m e n t . N e v e r t h e l e s s , 
what d a t a we do have, and t h e problem s t a t e m e n t s g e n e r a t e d i n s t a t i o n s d u r i n g 
f e e d b a c k and p r o b l e m - s o l v i n g h i g h l i g h t some areas i n w h i c h t h e r e appear t o 
be s t r o n g l y - f e l t problems 

As a g e n e r a l s t a t e m e n t , many o f t h e d i f f i c u l t i e s h e r e a r e t i e d c l o s e l y 
t o t h e I n d i v i d u a l ' s l e v e l i n t h e . o r g a n i z a t i o n , and merge t h e a r e a s o f c l a r i t y 
a b o u t g o a l s and o b j e c t i v e s , and access t o t h e p l a n n i n g p r o c e s s : a t h i g h a d m i n 
i s t r a t i v e l e v e l s , s t a f f can see t h e p i c t u r e , and t h e y have t h e power t o I n -
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f l u e n c e i t , b u t b o t h t h e knowledge and i n s i g h t and power o v e r p l a n n i n g d e c l i n e 
m a r k e d l y as we reach t h e l e v e l o f t h e S c i e n t i s t . Thus, we w i l l b e g i n below 
w i t h t h e c l a r i t y i s s u e , t h e n move on t o s t a f f access t o p l a n n i n g , and con
c l u d e w i t h some more s p e c i f i c p r o b l e m s . 

1.1 C l a r i t y o f g o a l s and o b j e c t i v e s : I n many p l a c e s t h e r e s e a r c h e r s them
s e l v e s seem u n c l e a r about t h e b a s i c g o a l s , o b j e c t i v e s , p o l i c i e s , and con
s t r a i n t s o f F o r e s t S e r v i c e r e s e a r c h . T h i s leads t o a l a c k o f u n d e r s t a n d i n g 
o f why p l a n s a r e made as they a r e . T h i s I s more t r u e o f S c i e n t i s t s t h a n o f 
PLs, b u t t h e r e a r e s u f f i c i e n t m e n t i o n s o f t h i s p r o b l e m even a t t h e PL l e v e l 
t o w a r r a n t a t t e n t i o n t o i t s s o l u t i o n . U n c l e a r g o a l s and o b j e c t i v e s them
s e l v e s seem t o r u n t h e gamut f r o m such broad Issues as " w i t h what and w i t h 
whose problems s h o u l d o u r s t a t i o n "be I n v o l v e d and c o n c e r n e d " t o s p e c i f i c 
i s s u e s such as t h e amount o f f u n d i n g a v a i l a b l e w i t h i n t h e s t a t i o n . Thus, 
t h e r e seems t o be b o t h a need f o r more a c c e s s i b l e and used s t a t e m e n t s about 
t h e purpose and c o n s t r a i n t s on F o r e s t S e r v i c e and t h e s t a t i o n , and f o r more 
open channels f r o m l e a d e r s h i p t o r e s e a r c h e r s f o r i n f o r m a t i o n a b o u t o n - g o i n g 
p 1 a n n i n g . T h e r e f o r e : 

REC. 1.11 Leadership should review the availability, currency, and accuracy 
of basic goal} objective, policy, and planning procedures infor
mation for the research staff. Simply saying "it is in the manual"' 
isnTt enough* 

REC. 1.12 Leadership in stations and above should take every opportunity 
to let researchers "hear it from the top" about policies, goals, 
objectives, and practical constraints on the planning process. 
Presentations about new developments at PL meetings are good; 
periodic schedules sessions at research locations (for the Direc
tor and visitors from Washington) would be even better. 

1 . 2 S t a f f access t o t h e p l a n n i n g p r o c e s s : There a r e s e v e r a l problems h e r e , 
k e e n l y f e l t by s t a f f i n t h e s t a t i o n s . Most i n v o l v e S c i e n t i s t s , b u t T e c h n i 
c i a n s , PLs, and even ADs have access p r o b l e m s , though a t d i f f e r e n t l e v e l s o f 
th e p l a n n i n g p r o c e s s . Of c o u r s e , n o t a l l s t a f f need d i r e c t access t o a l l 
l e v e l s o f p l a n n i n g ; t h e t r i c k i s t o d e s i g n ways f o r s t a f f t o have access 
where a p p r o p r i a t e , p l u s i n f o r m a t i o n about what I s g o i n g on a t t h e p l a n n i n g 
l e v e l s above and below so th e y may make an i n p u t i f something i s p a r t i c u l a r l y 
c r u c i a l . 

REC, 1.21 Reorganization does not seem to have cured all problems of AD 
access to planning at the project level, so mechanisms need to 
be developed for ADs to be kept informed (at least), and make 
inputs (where appropriate) in the planning of individual pro
jects. Do not forget the P&A AD here, either (more on this vole 
later). 

REC. 1,22 lUew procedures are needed for PLs, Scientists, and Technicians 
to make inputs in research problem selection, in both the short 
and long range. Possibilities include: station-wide functional 
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planning advisory committees, problem-focused planning meetings 
held on a yearly basis by the P&A AD, early planning meetings 
for RWUDs (attended by all prospective project staff plus station 
and WO representatives, if possible). 

1.3 PsA j o b r o l e : The new P&A AD j o b i s v e r y b road and demanding, and c u r r e n t 
c o n c e p t s i n l o n g range p l a n n i n g s u g g e s t t h a t p l a n n i n g s h o u l d n o t be l o c a l i z e d 
i n one p l a c e i n an o r g a n i z a t i o n . T h e r e f o r e , we f e e l t h e P&A AD s h o u l d n o t 
t r y t o do t h e p l a n n i n g j o b h i m s e l f . 

REC. 1.31 P&A ADs should learn to work as coordinators and facilitators 
of planning efforts, concentrating on the process of how planning 
is done, but not on the content of specific plans. They should 
try to work with representative station groups which would be 
responsible for the content of plans. An exanple would be the 
kind of meetings recommended in one station where the P&A AD would 
hold "at least two planning meetings per year—each meeting dedi
cated to one research problem area selected by Director and staff 
as being of significant importance to the Station's program." 

1.4 Cl i e n t i n p u t s : T h i s I s n ' t a new i d e a , b u t we f e e l more work i s needed 
I n b r i n g i n g r e s e a r c h c l i e n t s i n t o t h e i n i t i a l program and p r o j e c t p l a n n i n g 
p r o c e s s . T h i s a l s o h e l p s t h e u l t i m a t e u t i l i t y o f t h e r e s e a r c h p r o d u c t . 

REC. 1.41 Client groups should be represented in program and project plan
ning at more than a once-a-yea? level in a formal setting. The 
kind of problem-focused meeting suggested above would include 
attendees from prime client groups, but we feel there is also 
need for more informal, project-based linkages with clients. 

2 . ORGANIZATIONAL FACTORS 

The s u p p o r t , c l i m a t e , r o l e d e f i n i t i o n s , and i n t e r a c t i o n s p r o v i d e d by 
t h e r e s e a r c h o r g a n i z a t i o n a r e I m p o r t a n t f a c i l i t a t o r s o f t h e work o f r e s e a r c h e r 
and r e l a t e t o t h e i r s a t i s f a c t i o n s , as w e l l . I n s t a t i o n f e e d b a c k many o f t h e 
problems and s o l u t i o n s have d e a l t w i t h t h e s e t o p i c s , and we f e e l t h a t many o f 
t h e s e problems a r e b e s t h andled a t t h e s t a t i o n l e v e l . N e v e r t h e l e s s , many o f 
t h e o r g a n i z a t i o n a l problems have i m p l i c a t i o n s f o r changes, o r a t l e a s t s u p p o r t 
o f s t a t i o n changes needed a t the Washington l e v e l . 

As a f i n a l i n t r o d u c t o r y p o i n t , we need t o remember t h a t o u r d a t a show 
s a t i s f a c t i o n s w i t h t h e o r g a n i z a t i o n and w i t h i n d i v i d u a l j o b s t o be v e r y h i g h , 
and most o f t h e o r g a n i z a t i o n a l f a c t o r s such as " f r e e d o m , " " p h y s i c a l e n v i r o n 
ment,", " c h a l l e n g e , " " s c i e n t i f i c i n f o r m a t i o n , " e t c . , a l s o a r e e v a l u a t e d v e r y 
p o s i t i v e l y by most r e s e a r c h e r s I n F o r e s t S e r v i c e . B a s i c a l l y , most r e s e a r c h e r s 
a r e q u i t e happy w i t h t h e o r g a n i z a t i o n and t h e i r j o b s . However, t h e r e a r e s t i l 
some areas where changes c o u l d make a good t h i n g even b e t t e r . 
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2.1 S t a f f r e c r u i t m e n t : C e i l i n g s and l i m i t s On h i r i n g have r e s u l t e d i n " l o c k i n g 
i n " t h e o r g a n i z a t i o n , and r e d u c i n g t h e number o f younger/newer r e s e a r c h e r s . 
The average age o f a l l j o b groups i s n o t e n c o u r a g i n g f o r t h e f u t u r e , e x p e c i a l l y 
i n terms o f p r o v i d i n g a p o o l f o r development o f f u t u r e l e a d e r s h i p and i n te r m s 
o f s t i m u l u s f r o m new s c i e n t i f i c d e v e l o p m e n t s . 

EEC. 2.11 Thought must be given to ways to keep the organization up-to- • 
date with the best new research skills and knowledge, and to 
keep staff challenged by these developments. More attention 
should be given to retraining staff, and to creating changes 
in assignments to add diversity when staff begin to show signs 
of intellectual stagnation. 

EEC. 2.12 'More thorough evaluation might be given to prospective appli
cants for scientific jobs, especially in those stations which 
are below norms in terms of educational levels. 

EEC. 2.IS Leadership should project from current age breakdowns in the 
Scientist, PL, and AD roles, what the average ages and sizes 
of these groups will be in coming years, given present and 
foreseeable hiring patterns. Any gaps in the talent pool for 
leadership could then be recognized and planned for. 

2 . 2 C l a r i f i c a t i o n o f j o b r o l e s : There a r e , i n v a r i o u s s t a t i o n s , s e v e r a l k i n d s 
o f u n c l a r i t i e s about what t h e v a r i o u s j o b s s h o u l d be. At t h e t o p , t h e best 
ways t o s p l i t r e s p o n s i b i l i t i e s between D i r e c t o r and A s s o c i a t e D i r e c t o r are 
u n c l e a r , o r a t l e a s t d i f f e r among t h e s t a t i o n s . Placement and c o v e r a g e f o r 
f i e l d ADs i s s t i l l e v o l v i n g as i s t h e r e l a t i o n between f i e l d and P&A ADs. 
PLs c o n t i n u e t o have problems w i t h t h e a d m i n i s t r a t i v e p o r t i o n o f t h e i r j o b s - -
how much t h e y must do, how t o g e t h e l p f r o m RSS, how t o g e t rewarded f o r i t 
( s i n c e i t seems t o t a k e more t i m e t h a n o f f i c i a l l y r e c o g n i z e d ) . T e c h n i c i a n 
c a r e e r l a d d e r s and o p p o r t u n i t i e s c o n t i n u e t o p e r p l e x s t a f f i n some p l a c e s . 
O v e r a l l , p o s i t i o n d e s c r i p t i o n s may n o t c o v e r a l l t h e t a s k s r e q u i r e d , o r may 
be worded v a g u e l y , and s t a f f may n o t know ( i n some s t a t i o n s ) i n how t o d e f i n e 
p o s i t i o n s a d e q u a t e l y and a c c u r a t e l y . 

EEC. 2.21 The study of reorganization, planned for several years, should 
be gotten off the drawing board, paying special attention to: 
work and demands on ADs, how field ADs relate to the many pro
jects they cover, how the P&A AD fits in, how to recognize the 
increased administrative tasks of PLs under the reorganization, 
etc. 

EEC* 2.22 Specific interpretive materials should be prepared describing 
the advancement opportunities and realistic limitations on careers 
for technicians^ these materials should be distributed to all tech
nicians, and forums developed for guiding and counselling techni
cians developed. 
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EEC. 2.23 ESS might provide a specialist in the area of helping research 
staff analyze new positions, and then helping them write good 
position descriptions (remember the importance role job descrip
tions can have in panel evaluation. 

EEC. 2.24 Leadership should take every opportunity to discuss with PLs the 
policies on PL activity in administrative work. WO and the sta
tions need to recognize that PLs are simply doing more adminis
trative tasks than they are (or think they are) getting rewarded 
for. The PL job description may, in many cases, have to be re
written to include more administration; and formal rewards, for 
good administration need to be improved. 

EEC. 2.25 Managerial and administrative training needs to be more available 
to PLs (see the section 3 on training for more on this). 

2.3 Researcher i n p u t t o d e c i s i o n - m a k i n g : Researchers need t o f e e l t h e y a r e 
a p a r t o f t h e process o f making d e c i s i o n s i n t h e o r g a n i z a t i o n . I n many cases 
t h i s i s s i m p l y t h e chance t o make an i n p u t , n o t n e c e s s a r i l y c o m p l e t e i n v o l v e 
ment i n a l l s t a g e s o f making d e c i s i o n s . P a r t o f t h e p r o b l e m may be t h a t 
d e c i s i o n s g e t made w i t h o u t r e s e a r c h e r s b e i n g i n f o r m e d a b o u t who i s making 
them, what t h e c o n s t r a i n t s r e a l l y a r e , and what t h e p r o b a b l e outcome w i l l be. 
On t h e o t h e r hand, once l e a d e r s h i p asks r e s e a r c h e r s f o r i n p u t , i t has t h e f i r m 
o b l i g a t i o n t o use t h e i n p u t , o r g i v e d e f i n i t e reasons why recommendations 
c a n n o t be implemented — i n some p l a c e s r e s e a r c h e r s have d e v e l o p e d t h e v i e w 
t h a t " I won't even b o t h e r t o respond w i t h my i d e a s , s i n c e I know t h e y won't 
use them." 

EEC. 2. 31 More efforts should be made to develop ways to inform researchers 
of areas in which decisions are currently being made, who has 
responsibility, and how inputs can be made. Solicited input 
should be responded to, with reasons for non-use of ideas given. 

2.4 L e a d e r s h i p problems: Most o f t h e l e a d e r s h i p problems we have seen i n t h e 
d a t a , and i n t h e s t a t i o n problem s t a t e m e n t s i n p a r t i c u l a r , come f r o m o t h e r 
a r e a s such as r e w a r d s , t r a i n i n g , l a c k o f e v a l u a t i o n s ystems, and j o b r o l e 
d e f i n i t i o n s . T h e r e f o r e , t h e s e s e c t i o n s s h o u l d be read f o r t h e i r b e a r i n g on 
l e a d e r s h i p . We have a l l o w e d some d u p l i c a t i o n below, w i t h one e x c e p t i o n : 
problems o f t r a i n i n g f o r l e a d e r s h i p a r e l o c a t e d i n t h e t r a i n i n g s e c t i o n be
low. 

The most d i f f i c u l t l e a d e r s h i p problem i n v o l v e s communication between 
PLs and ADs — t h e p h y s i c a l and c o n t e n t d i f f e r e n c e s f o s t e r e d by t h e o r g a n i 
z a t i o n s t r u c t u r e . These w i l l be covered under 2.5, below. 

A second l e a d e r s h i p problem i n v o l v e s PLs, whose r o l e s do not seem 
t o be d e f i n e d t o acc o u n t f o r t h e l e a d e r s h i p they must p r o v i d e , who a r e n o t 
n e c e s s a r i l y s e l e c t e d f o r l e a d e r s h i p p o t e n t i a l , who a r e t h e n n o t g i v e n s p e c i 
f i c l e a d e r s h i p t r a i n i n g , and f i n a l l y , who a r e n o t t i e d i n t o a r e w a r d system 
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w h l c h I s c a p a b l e o f e v a l u a t i n g t h e l e a d e r s h i p t h e y p r o v i d e , and t h e n r e w a r d i n g 
good l e a d e r s h i p . A t a l l l e v e l s we f e e l t h e o r g a n i z a t i o n needs t o de v e l o p ways 
t o e v a l u a t e and reward l e a d e r s h i p , however, PLs a r e n o t t h e o n l y ones w i t h 
t h i s p r o b l e m . A p a r t o f t h i s i s m o n i t o r i n g , d e v e l o p i n g , u s i n g good problem-
s o l v i n g s k i l l s and s k i l l s o f o r g a n i z a t i o n a l d i a g n o s i s . 

REC. 2.41 Stations should begin a policy of evaluating both jobs and poten
tial holders of those jobs (particularly but not exclusively at 
the PL level) in terms of the amount of leadership required, and 
the leadership potential of the individual. 

REC. 2.42 Better methods need to be developed for periodic evaluation of the 
leadership activities of individuals: methodology for assessment 
of leadership provided, ways to feed back such evaluations to the 
individual (e.g.* by his supervisor at annual review time, etc.); 
and leadership evaluations should be separate from evaluations of 
technical/research competence and performance. 

REC. 2.4Z An R&D organization needs skills in solving human problems just 
as much as it needs research skills, yet we have seen some in
stances in which groups lack problem-solving skills in working on 
organizational problems. Therefore, a nationwide group should be 
set up, teaching opportunities and materials developed, and "natural" 
skills in stations tapped to provide training for groups in organiza
tional problem-solving skills. 

REC. 2.44 We feel the leadership of stations could benefit from increased 
^concern with management to improve human objectives. A system of 
periodic monitoring of organizational conditions should be tried, 
and if useful, implemented. A quick checklist form on which staff 
could record their opinions could be used, one based on the con
cepts of the present study. Leadership would have the responsibility 
for working on areas which get the lowest ratings. 

REC. 2.45 Stations should identify and make use of organizational and problem-
solving skills already available among their staff. 

2 . 5 I n t e r p e r s o n a l , h i e r a r c h i c a l communication problems: T h i s t i t l e i s complex 
t o narrow our a t t e n t i o n h e re t o t h e many d i f f i c u l t i e s we have h e a r d about i n 
t h e p e r s o n - t o - p e r s o n communications a c r o s s l e v e l s o f t h e h i e r a r c h y w i t h F o r e s t 
S e r v i c e r e s e a r c h . Other communication o r l i n k a g e problems w i l l be d i s c u s s e d 
below. Much o f t h e p r o b l e m here seems t o i n v o l v e t h e c o m m u n i c a t i o n s between 
PLs and ADs. R e o r g a n i z a t i o n doesn't seem t o have s o l v e d t h i s r e c u r r i n g p r o b l e m 
s i n c e , whole t h e r e a r e now more ADs I n t h e f i e l d , t h e r e a r e f e w e r program ADs 
I n a s t a t i o n . I n some p l a c e s , s t a t i o n s may be f o r c e d t o s p e c i f y " r e s e a r c h p r o 
grams" n o t so much f o r t h e r e a l heed, b u t s i m p l y t o g e t a PM on l i n e t o h a n d l e 
a d m i n i s t r a t i v e chores w h i c h a r e s p r e a d i n g t h e program ADs t o o t h i n . A l s o , t h e r e 
i s a tendency f o r s t a t i o n s t o shove some o f t h i s burden o f f on t h e a l l - t o o -
handy P&A AD, downgrading h i s a b i l i t y t o p e r f o r m I n t h e j o b he was h i r e d t o 
do. A l s o , ADs themselves may need t r a i n i n g I n t h e management, above and beyond 
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what t h e y now g e t . A l l o f t h e s e problems r e s u l t i n t h e i n a b i l i t y o f ADs 
t o p r o v i d e a l l o f t h e l e a d e r s h i p , and i m p o r t a n t chances t o communicate w i t h 
t h e i r PLs. 

Beyond t h e AD-PL p r o b l e m , t h e r e i s a g e n e r a l one o f l a c k o f w r i t t e n 
c o m m u n i c a t i o n f r o m t h e s t a t i o n l e a d e r s h i p t o t h e p r o j e c t s i n such areas as 
what goes on a t m e e t i n g s , i n p l a n n i n g , p o l i c y , d i r e c t i v e s , c o n s t r a i n t s , e t c . 
T h e r e needs t o be improvement i r r some s t a t i o n s h e r e , b u t a t t h e same t i m e 
no one wants a p r o l i f e r a t i o n o f paper. 

REC. 2.51 Careful monitoring is needed, perhaps as part of the study of 
reorganization, to see if the field AD notion is working. ADs 
should log their contacts with projects, and PLs should be asked 
their impressions of changes. 

REC. 2. 52 More mechanisms are needed for direct, interpersonal contact 
between station leadership and staff at the various research lo
cations and projects. Director and Deputy or Associate Director 
should make annual visits to locations, holding meetings with the 
staff to discuss where the station is and is going. Program ADs 
should make contact with-projects as often as possible (e.g., 
some minimum such as four visits per year). P&A ADs and the RSS 
AD should also circulate among the locations. 

REC. 2.53 Meeting notes circulated to PLs should be available (posted or 
circulated) to researchers and technicians in the projects as 
well. The issue of how much of such information researchers 
want, and how they'd like to receive it, should be handled early 
(a topic for PL or location meetings, etc.). 

REC. 2. 54 Research Support Services can be a big help to PLs and Scientists 
"in the administrative work load about which researchers love to 
complain. However, there appears to be a communication gap in 
some places. RSS needs to inform PLs of help the support staff 
can provide. RSS should also be more attentive to the practical 
solutions researchers come up with to support problems: the direct 
approach is often better. 

2.6 Communication problems w i t h i n r e s e a r c h l o c a t i o n s and a c r o s s p r o j e c t s : 
Even a s i n g l e l o c a t i o n can have i t s communication p r o b l e m s : some a r e more 
f o r m a l and j o b - r e l a t e d i n areas l i k e equipment s h a r i n g , l o g i s t i c s , e t c . , 
b u t o t h e r s a r e I n f o r m a l , a f f e c t i n g t h e necessary i n t e r c h a n g e o f r e s e a r c h 
I n f o r m a t i o n , p r o c e d u r a l n o t e s , e t c . F a c t o r s as t r i v i a l as where t h e c o f f e e 
room i s can have an i m p o r t a n t b e a r i n g on who g e t s a chance t o t a l k I n f o r m a l l y 
w i t h whom. Chances f o r r e s e a r c h e r s and t e c h n i c i a n s t o t a l k t o each o t h e r , 
and w i t h o t h e r l e v e l s I n t h e l o c a t i o n , seem l i m i t e d i n some l o c a t i o n s . 

REC. 2.61 Leadership should push different project staffs to exchange in
formation and look for commonalities wherever possible. Ths 
AD is in the best position to do this, but ADs should compare 
notes, too, since projects with some potential benefit for each 
other may be under different ADs. 
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REC. 2.62 Research units should hold periodic staff meetings for all of their 
personnel. 

REC. 2. 63 Locations and research units should make sure they have places 
where notes, notices, meeting minutes, etc. can be posted for 
all staff to see. 

2.7 S c i e n t i f i c c o m m u n i c a t i o n : By and l a r g e , F o r e s t S e r v i c e r e s e a r c h has done 
a good j o b o f e n s u r i n g t h a t s c i e n t i f i c i n f o r m a t i o n c h a n n e l s f r o m o u t s i d e a r e 
open t o r e s e a r c h e r s . However, w i t h i n s t a t i o n s , t h e r e seems t o be some lack 
o f i n f o r m a t i o n about r e s e a r c h underway. Researchers do n o t n e c e s s a r i l y know 
who I n t h e i r s t a t i o n I s p l a n n i n g o r d o i n g what. 

REC. 2. 71 Stations should make sure all researchers have, or have access to 
li&ts of station research planned, underway, and recently completed. 

REC. 2.72 Station newsletters, etc. should list recently published reports 
of the station, together with locations and phone numbers of authors. 

REC. 2. 73 Locations which are large enough might encourage periodic scienti
fic seminars among their staff, with attendance open to anyone who 
might be interested. : 

rf 

REC. 2.74 One station group has suggested that established authors with good 
records of getting papers into referred journals be allowed to by
pass technical review and editing; a policy check from the Director's 
office would still be required, however. Other stations might con-
eider this idea. 

2.8 C o l l a b o r a t i v e r e s e a r c h : There a r e mixed f e e l i n g s a b o u t c o l l a b o r a t i o n : many 
f e e l t h a t n o t enough c o l l a b o r a t i v e r e s e a r c h i s b e i n g done among p r o j e c t s and 
programs w i t h F o r e s t S e r v i c e r e s e a r c h ; c o l l a b o r a t i o n w i t h p e o p l e from o u t s i d e , 
o f F o r e s t S e r v i c e i s s t i l l somewhat o f a g r e y a r e a , s i n c e t h e p r o p e r r o l e s , 
e x p e c t a t i o n s , e t c . a r e n o t f i r m l y e s t a b l i s h e d i n a l l s t a t i o n s . 

REC. 2.81 Program ADs are the logical ones to spot potentials for collabor
ative projects, and to encourage such work. The field ADs should 
also compare notes and be aware of the research going on outside 
of their projects, too. 

REC. 2.82 Attention must continue to be given to establishing guidelines 
and working relationships for collaboration outside of Forest 
Service research. Questions exist in the areas of funds distribu
tion, authorship policies, role of outside students in collabora
tive research, monitoring of ihe quality of outside work, etc, 

2.9 Changes i n s t r u c t u r e v s . per f o r m a n c e : Formal o r g a n i z a t i o n s t e n d t o lo o k 
f o r s t r u c t u r a l f i x e s f o r problems; b u t s t r u c t u r e o f t e n works b e s t i f i t f o l l o w s 
changes I n p r o c e d u r e s and o p e r a t i n g s t y l e s worked o u t a t t h e p e r s o n a l l e v e l . 

REC. 2.91 In the areas we have mentioned, and in others, the first attempt 
at change should be simply to get people to perform in new or dif
ferent ways within existing structures. Structural changes should 
be put in place only if this fails. 
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3- INDIVIDUAL FACTORS 

The " I n d i v i d u a l f o c u s " i n o u r model d e a l s w i t h s o u r c e s o f s t i m u l a t i o n 
t o p e r f o r m w e l l , I n d i v i d u a l m o t i v a t i o n s and work s t y l e s , I n f o r m a t i o n p r o 
c e s s i n g , and so on. A g a i n , many o f t h e s e t o p i c s seem b e s t h a n d l e d a t t h e 
s t a t i o n l e v e l , where we have devoted c o n s i d e r a b l e a t t e n t i o n I n f e e d b a c k and 
p r o b l e m - s o l v i n g . The i s s u e o f t r a i n i n g a l s o f i t s I n h e r e , and t h i s I s a 
s o u r c e o f comments w h e r e v e r we go. 

3.1 T r a i n i n g : T h e r e i s a c o n s i s t e n t p r o b l e m w h i c h r e l a t e s t o t h e a r e a s o f 
t r a i n i n g such as: t r a i n i n g t h r o u g h a t t e n d i n g m e e t i n g s , feedback o f l e a r n i n g s 
t o o t h e r s , e t c . The second problem i n t r a i n i n g i s t h a t o f s p e c i a l i z e d t r a i n i n g 
I n l e a d e r s h i p , management, and human r e l a t i o n s . Much o f t h e d i f f i c u l t y i n 
t h i s a r e a concerns PLs. T r a i n i n g f o r management t i e s I n w i t h t h e r o l e and 
re w a r d problems we t a l k e d about e a r l i e r f o r PLs: t h e y say t h e y have t o manage 
and a d m i n i s t e r , b u t a r e n o t n e c e s s a r i l y t a u g h t how, t h e n t h e i r j o b d e s c r i p t i o n s 
read " r e s e a r c h , 1 1 n o t " a d m i n i s t r a t i o n , n and t h e y t h e n c a n ' t g e t r e c o g n i z e d and 
rewarded f o r such work. Here we w i l l l o o k a t j u s t t h e t r a i n i n g s i d e o f t h e 
pr o b l e m . 

REC. 3.11 Researcher training plans should be compared within stations, to 
insure that all possible researchers have some yearly exposure to 
either training or scientific meetings. Decisions to send admin
istrators to such events should be reviewed carefully to see if a 
researcher could do the job as well in terms of representing re
search (and increasing his own visibility). 

REC. 3.12 Official attendees at events should be given a clear responsibility 
to report back to their peers who didn't get to go about what they 
have learned* what new contacts and information resources they have 
built, etc. 

REC. 3.13 Attention must be continued on the problem of easing the limits on 
travel to Canada. Perhaps events involving recognized professional 
associations could be exempted. 

REC, 3.14 Training for leadership and administration needs to be extended at 
least to the PL level (and in special cases lower). Formal, govern
ment-sponsored training plans might include requirements for courses 
in this area, special consultants and trainers could be brought in, 
etc. 

REC. 3.15 ADs should specify leadership* human relations, and administrative 
training in the yearly training plans for all new PLs, unless they 
have had such training earlier. Reviews of needs in these areas 
for older PLs should also be done, and deficiencies corrected. 

REC. 3.16 Projects should make definite plans for training for technicians, 
and should report technician training to ADs. A better program 
for announcing technician training opportunities might be developed, 
also. These opportunities should be closely tied to technician 
counselling about career paths and limits. 
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3 . 2 O r g a n i z a t i o n a l f i t o f r e s e a r c h e r s n o t t r a i n e d i n n a t u r a l r e s o u r c e s o r 
s c i e n c e s : F o r e s t S e r v i c e r e s e a r c h i s d e e p l y based i n t h e f i e l d o f f o r e s t r y , 
and i n t h e r e s o u r c e and n a t u r a l s c i e n c e s . There seems t o be l e s s o f a " f i t " 
f o r r e s e a r c h e r s coming o u t o f t h e p h y s i c a l and s o c i a l s c i e n c e s , and fro m 
e n g i n e e r i n g ; t h e s e p e o p l e a r e l e s s s a t i s f i e d w i t h t h e o r g a n i z a t i o n , and may 
(u n d e r some c i r c u m s t a n c e s ) c o n t r i b u t e l e s s . 

REC. 3.21 Work should be done to open up the organization more to the con
cepts* inputs* and advancement potentials of researchers trained 
in areas other than the resource or natural sciences. 

REC. 3.22 Special attention must be given to legitimizing the role of social 
scientists in the organization. The very size of the Forest Ser
vice and its client groups make "people problems" very important. 
Skills in this group in the area of organizational functioning and 
improvement* problem-solving* and client linkage should be used more 

3 - 3 S t i m u l a t i o n f r o m o u t s i d e F o r e s t S e r v i c e r e s e a r c h : F o r e s t S e r v i c e r e s e a r c h e 
a r e h i g h l y s t i m u l a t e d f r o m t h e i r own work, b u t t h e r e i s l o w e r s t i m u l a t i o n f r o m 
c o l l e a g u e s o u t s i d e ( i n some s t a t i o n s ) , and f r o m c l i e n t s and a p p l i e d problems 
( t h o u g h t h e s i t u a t i o n has improved f r o m what i t was when we c o l l e c t e d d a t a , we 
t h i n k ) . I n some i n s t a n c e s we m i g h t f i n d problems i n t h e i s o l a t i o n o f r e s e a r c h 
e r s e i t h e r f r o m t h e i r s c i e n t i f i c peers and d i s c i p l i n e s , o r f r o m t h e i r c l i e n t s 
o n t h e o t h e r hand. 

REC. 3.31 Special attention should be given to researchers who are located 
away from university environments to make sure they haoe a chance 
to keep up contacts with their disciplines through more frequent 
travel* extra-good library and seminar facilities* etc. 

REC. 3.32 Stimulation from clients depends on the pre-condition of interest 
%n applications-oriented topics. We doubt that much can be done 
on this directly* other than trying to provide linkages between 
discipline and application problems during discussions* etc. Be
yond this* what is needed is the basic opportunity to interact 
with clients and potential clients (covered in the section on 
Applications below). 

i» . DISSEMINATION AND USE OF RESEARCH PRODUCTS 

T h i s a r e a has been o f p r i m e concern t o Forese S e r v i c e r e s e a r c h , and t o us 
I n t h i s p r o j e c t . We a r e I n c l u d i n g h e r e b o t h c o n t r i b u t i o n t o t h e i n d i v i d u a l ' s 
s c i e n t i f i c d i s c i p l i n e , and t o p r a c t i c a l a p p l i c a t i o n . Both o f t h e s e areas 
a r e a f f e c t e d g r e a t l y by o r g a n i z a t i o n a l and I n d i v i d u a l f a c t o r s , and many of 
t h e recommendations we've made above s h o u l d a f f e c t t h e c o n t r i b u t i o n l e v e l s o f 
r e s e a r c h e r s , as w e l l . 

We a r e i n c l u d i n g b o t h s c i e n t i f i c and a p p l i e d c o n t r i b u t i o n s i n t h e sec
t i o n on " d i s s e m i n a t i o n and use," s i n c e we t a k e t h e v i e w t h a t b o t h k i n d s of 
c o n t r i b u t i o n s g e t t r a n s m i t t e d , and b o t h s h o u l d be used t o some e x t e n t i t 
I s j u s t t h a t t h e audiences and uses d i f f e r . I n e i t h e r t y p e o f c o n t r i b u t i o n 
t h e r e s e a r c h e r s h o u l d t a r g e t h i s communications: c h o o s i n g t h e r i g h t combina
t i o n o f c o n t e n t and media t o reach t h e a u d i e n c e . Researchers a r e so w e l l 
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t r a i n e d I n d o i n g t h i s f o r t h e s c i e n t i f i c a u d i e n c e , however, t h a t t h e y f a i l 
t o see t h e p r o c e s s I s c o n c e p t u a l l y t h e same f o r a p p l i e d a u d i e n c e s and uses. 

Of c o u r s e , because o f t h e t r a i n i n g and I n t e r e s t s o f r e s e a r c h e r s , and 
t h e t r a d i t i o n a l emphasis o f F o r e s t S e r v i c e r e s e a r c h on r e a c h i n g t h e s c i e n t i 
f i c a u d i e n c e , t h e r e a r e f e w e r problems I n t h e areas o f d i s s e m i n a t i o n and use 
f o r t h e s e p r o d u c t s . Many o f t h e most s e r i o u s problems we have seen i n t h e 
o r g a n i z a t i o n come, however, I n t h e a r e a o f a p p l i e d c o n t r i b u t i o n s . I n a t t e m p t 
i n g t o change o r i n c r e a s e emphasis f o r a p p l i c a t i o n s , t h e system has n o t y e t 
b r o u g h t I n l i n e a l l o f t h e necessary s k i l l s , m o t i v a t i o n s , f a c i l i t i e s , c l i e n t -
l i n k a g e s , and (most i m p o r t a n t o f a l l ) rewards. 

(SCIENTIFIC CONTRIBUTION) 

4.1 S c i e n t i f i c c o n t r i b u t i o n per se: Most r e s e a r c h e r s see o t h e r r e s e a r c h e r s 
as t h e i r p r i m a r y c l i e n t s , and seem t o be r e a c h i n g t h e s e p e e r s r e l a t i v e l y 
w e l l , however, t h e r e a r e t h r e e p r o b l e m areas w h i c h have come t o o u r a t t e n 
t i o n : F i r s t , t h e r e seems t o be an over-dependence on t h e s c i e n t i f i c j o u r n a l 
as t h e b e s t way t o make a s c i e n t i f i c c o n t r i b u t i o n ; we t h i n k j o u r n a l a r t i c l e s 
t h u s g e t over-emphasized t o t h e d e t r i m e n t o f o t h e r e f f e c t i v e s c i e n t i f i c 
c o m m u n i c a t i o n media ( t h o u g h we d i d n o t f i n d t h i s i n a l l s t a t i o n s ) . Second, 
t h e r e I s d i v e r g e n c e a c r o s s s t a t i o n s , and f r e q u e n t l a c k o f a c o h e r e n t , p u b l i 
c i z e d p o l i c y w i t h i n s t a t i o n s , about c r i t e r i a f o r a u t h o r s h i p s and a c k n o w l e d g 
ments ( t h i s a f f e c t s s c i e n t i s t s p r i m a r i l y , though i t e x t e n d s t o t e c h n i c i a n s ) . 
T h i r d , we me n t i o n e d e a r l i e r t h a t F o r e s t S e r v i c e r e s e a r c h " f i t s " b e s t r e 
s e a r c h e r s t r a i n e d I n n a t u r a l r e s o u r c e s and s c i e n c e s ; o u r d a t a and o u r own 
o b s e r v a t i o n s i n d i c a t e t h e r e may be some (though n o t a m a j o r ) p r o b l e m i n i s o 
l a t i o n o f s o c i a l s c i e n t i s t s f r o m t h e i r d i s c i p l i n e s — b o t h p h y s i c a l l y , and 
I n terms o f t h e work t h e y do. 

REC. 4.11 stations should review the emphasis they put on scientific jour
nal publication* and panels should also learn to balance contri
butions* in order to develop the notion of targetting for scienti
fic knowledge: what is the best way to get this particular piece 
of knowledge to the appropriate scientific audience for their 

~ particular use. Journals are good at transmitting findings; but 
Forest Service research is a storehouse of logistical* methodolo
gical* and practical knowledge as well* and journals don't trans
mit these to other researchers very well. 

REC. 4.12 Taken from the standpoint that authorship mentions and acknowledg
ments of individuals serves an important linkage function in the 
flow of scientific knowledge* we suggest that Forest Service re
search review those policies which might serve to "push" the PLs 
name over those of contributing scientists in paper authorships. 
We also question Forest Service policies which limit direct credit 
for photographs* illustrations, computer programs* etc. A name 
credit can serve as a contact point for the reader who wants in
formation about where the photo was taken* how the illustration 
was made* or how to get or develop a program* etc. Aside from 
the linkage notion* credits are themselves stimulating rewards. 
Consistent policies are also needed for footnoting contributions 
of technicians* or even giving joint authorships* etc. 
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REC. 4.13 Attention should be given to helving social scientists* and 
perhaps physical scientists* engineers, and architects* in 
maintaining linkages to their disciplines. The further the 
individual is* both physically and conceptually in his work* 
from the mainstream of work in his discipline* the more prob
lems he or she is likely to have; leaders of researchers in 
these fields should make special efforts to keep these people 
linked to their disciplines. 

k . 2 F a c t o r s w h i c h can h e l p ( o r h i n d e r ) s c i e n t i f i c c o n t r i b u t i o n s : A g r e a t 
d e a l o f o u r a n a l y s i s has been d i r e c t e d a t d e t e r m i n i n g t h e f a c t o r s w h i c h p r e 
d i c t h i g h o r low l e v e l s o f c o n t r i b u t i o n . The two recommendations d e a l s p e c i 
f i c a l l y w i t h some o f t h e most I m p o r t a n t p r e d i c t o r s . 

REC. 4. 21 Special attention should be given to the following individual 
and organizational factors* which are strong predictors of a 
researcher's scientific contribution* to make sure as many as 
possible are in good shape: 

—the researcher's ability to be stimulated from his own 
ideas* curiosity, and past work 

—adequacy of scientific information gathering facilities 

—activity in inter-project and inter-discpline colla
borative research efforts 

—feelings of challenge the work provides, and dedication 
to work in the organization 

_—individual capabilities to consider many aspects of 
problems at once, to work deductively, and to be involved 
in many stages of the research, particularly with other 
people. 

REC. 4.22 When predictors are combined, we find that the researchers who 
are lowest in terms of scientific contribution are those who are: 
(lowest) non-Ph.D. Scientists who say their scientific information 
environment is poor; (next lowest) non-Ph.D. Scientists who say 
the information environment is good, but who see low challenge 
provided by work and low dedication to work; (third lowest) Ph.D. 
Scientists who are low in collaborative research activities. By 
comparison* the lowest group is two standard deviations lower on 
our scientific contribution index than the highest group: PLs who 
are highly stimulated from their own work and ideas* and who like 
to handle many aspects of prob lems at the same time (high "cogni
tive complexity"). The implication here is that stations should 
be particularly sensitive to problems non-Ph.D. Scientists may be 
having in making a scientific contribution* particularly if they 
exist in situations which make for poor scientific information 
environments* or feelings of low challenge in or dedication to 
work. Some time by leadership thinking about these dimensions 
in their station could probably identify places and people who 
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need special help. The "help" could be in the form of im
proving the information environment* providing more challenging 
assignments* or encouraging these people to go on for more 
advanced degrees. 

(APPLICATIONS) 

4.3 O r g a n i z a t i o n a l c l i m a t e and s u p p o r t f o r a p p l i c a t i o n s : The s i n g l e s t r o n g e s t 
p r e d i c t o r we have o f t h e c r i t e r i o n o f a p p l i e d c o n t r i b u t i o n i s t h e e x t e n t t o 
w h i c h t h e r e s e a r c h e r t h i n k s t h e o r g a n i z a t i o n g i v e s him s u p p o r t f o r such w o r k . 
By s u p p o r t h e r e we mean t h e c l i m a t e o f c o n c e r n f o r a p p l i c a t i o n s , and e n c o u r a g e 
ment and f a c i l i t a t i o n g i v e n by l e a d e r s h i p . T h i s i n t u r n l e a d s t o a c l i m a t e o f 
s u p p o r t among r e s e a r c h e r s t h e m s e l v e s , j _ f _ reward systems f o r such work a r e i n 
p l a c e (see b e l o w ) . When we began t h e s t u d y , t o p l e a d e r s h i p was v e r y c o n c e r n e d 
w i t h a p p l i c a t i o n s , and ove r t i m e t h i s has t r i c k l e d down t o t h e r e s e a r c h e r s 1 

l e v e l t o some e x t e n t . S t i l l , t h e g a i n s need t o be s o l i d i f i e d . 

REC. 4.31 The tone set by leadership about the importance and legitimacy 
of applications needs to be bolstered by firm* shared policy 
statements from Washington and from Directors. 

REC. 4.32 Concern for applications (specific content* media* and audiences) 
must be specified during project planning* not when the work is 
finished only. Planning for applications is just as important as 
planning for data collection* etc. 

REC. 4.33 Projects must be given adequate time and funding to carry out 
applications — this must be planned for from the beginning of 
-the project. 

h.k D e f i n i t i o n o f r o l e s i n t h e a p p l i c a t i o n p r o c e s s : T h e r e a r e u n c l a r i t i e s 
r u n n i n g t h r o u g h o u t t h i s a r e a : P&A ADs s t i l l have not d e c i d e d I f t h e i r j o b 
Is t o do t h e s t a t i o n ' s a p p l i c a t i o n w o r k , o r t o f a c i l i t a t e i t , o r i f t h e y 
s h o u l d c o n c e n t r a t e on p l a n n i n g o r a p p l i c a t i o n s o r b o t h . R esearchers do n o t 
have t h e g u i d a n c e t h e y need on t h e e x t e n t t h e y s h o u l d be p e r s o n a l l y I n v o l v e d 
i n a p p l i c a t i o n s e f f o r t s , o r how t h e y s h o u l d l i n k w i t h c l i e n t s o r i n t e r m e d i a r i e s 

REC. 4.41 A process is required by which the system can produce guidelines 
for (a) what kind of application effort is justified and needed 
in which kinds of research* and (b) how active researchers are 
expected to be in the process. 

REC. 4,42 We feel PSA ADs would be making a fatal error if they tried to 
do the application job themselves. We feel his job should be 
one of coordination* linking people together* and providing 
skills and conceptual overviews about the applications process. 

REC. 4.43 To be successful* the P&A AD will need time to develop linkages, 
skills, etc. Therefore, P&A AD slots should not be filled by 
people who will retire out of the job in a year or two, nor by 
people who would be moved upward to bigger things quickly. The 
candidate should be one who is interested in devoting considerable 
time to what he sees as the crucial objective of increasing appli
cations of knowledge. The P&A AD should also spend a fair amount 
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of his early months in learning the concepts and skills in 
the field of dissemination and utilization: it is as unlikely 
that he could do a good, job without this knowledge as it is 
that a field AD could perform without knowledge of concepts 
in research methods and management. 

REC. 4.44 Station Directors should resist the temptation to use the P&A 
AD as another helping hand with general administrative work 
and assignments. These men have to much to do already with the 
still unclear duties in planning and applications. 

4 . 5 A p p l i c a t i o n s s k i l l : Research u t i l i z a t i o n , j u s t as r e s e a r c h d e s i g n , 
I n v o l v e s s p e c i f i c s k i l l s . S k i l l s i n c l u d e t h e a b i l i t y t o t r a n s l a t e s c i e n t i f i c 
language i n t o t h e language o f t h e p o t e n t i a l u s e r , t h e a b i l i t y t o s e l e c t t h e 
c o r r e c t t r a n s m i s s i o n c h a n n e l (based i n knowing what media c l i e n t s t r u s t and 
u s e ) , and t h e a b i l i t y t o h e l p c l i e n t s ( o r c l i e n t s and r e s e a r c h e r s t o g e t h e r ) 
a d a p t and implement new I d e a s . We have f o u n d t h a t F o r e s t S e r v i c e r e s e a r c h 
J u s t has n o t b u i l t t h i s s k i l l bank t h e way i t has p r o v i d e d t h e s c i e n t i f i c -
h e l p i n g s k i l l s I n s t a t i s t i c i a n s , e d i t o r s , e t c . 

REC. 4. 51 We feel that skilled people should be provided, under the manage
ment of RSS, or preferably the P&A AD, in the following areas: 

—re-writing research for practitioners 

—packaging and running disseminations to practitioners 

—use of "new" media — other than the written word 

—process skills for getting client and researchers 
together and communicating 

—extension skills in the area of helping users adapt 
and adopt new "knowledge (not necessarily an extension 
arm, but someone with knowledge of such work). 

4.6 C l i e n t l i n k a g e s I n a p p l i c a t i o n s : T h e r e a r e two main problems h e r e , one 
I n r e s e a r c h and one o u t s i d e . W i t h i n r e s e a r c h , we don't see a l l o f t h e capa
c i t y w h i c h we t h i n k I s needed I n terms o f g e t t i n g r e s e a r c h e r s and c l i e n t s 
l i n k e d t o g e t h e r . T h i s i s not so much a problem o f media ( l i k e r e p o r t s , e t c . ) , 
b u t one o f f a c i l i t i e s f o r d i r e c t , p e r s o n - t o - p e r s o n c o m m u n i c a t i o n o f c l i e n t s 1 

needs t o r e s e a r c h , and r e s e a r c h f i n d i n g s t o c l i e n t s . The second p r o b l e m i s , 
f r a n k l y , t h a t t h e r e a r e n o t enough c l e a r mandates w i t h i n t h e main F o r e s t Ser
v i c e c l i e n t groups t h a t s t a f f t h e r e s h o u l d pay a t t e n t i o n t o what r e s e a r c h has 
t o say ( p a r t o f t h i s I s a reward p r o b l e m , and w i l l be c o v e r e d l a t e r ) . 

REC. 4. 61 Client inputs should be gotten during project planning, both 
in terms of what research will be done* and how it will be 
linked to and used by clients. This should be more than a 
once-a-year large meeting with all clients. We would encourage 
client representatives or advisors to appropriate research pro
jects who would fill this need. 



- 1 9 6 -

REC. 4. 62 The temporary exchange of personnel between research, NFS, and 
S&PF could do a great deal to sensitize each arm to the needs 
and concerns of the others. Station and Washington leadership 
should explore how to find possible assignments and people to 
fill them. 

REC. 4.6S More "structured informal" models are needed to link clients to 
researchers, even though some good initial progress has been 
made here. Persons with specific "linking" responsibilities, 
and the power to get knowledge and user together, should be 
placed at the overlap of research and practice. Such job roles 
should also have the responsibility for carrying users' needs 
for research back to the researchers. 

REC. 4.64 Forest Service research needs a capability to respond to users' 
questions on an immediate basis. Some stations are now moving 
to funds and staff assigned (on a rotating basis) to answering 
specific questions. This should be expanded. At the end of a 
researcher's assignment to such work, however, he should be asked 
to write up his impressions about the kinds of questions he has 
been asked, the success of his efforts, and remaining questions 
on which new research is needed. 

k.7 Rewards f o r a p p l i c a t i o n work: T h i s , f r a n k l y , I s t h e b i g g e s t p r o b l e m we 
have seen I n t h e s t u d y . The d a t a show i t s e f f e c t s ; t h e comments we have 
g a t h e r e d , and t h e recommendations coming o u t o f t h e p r o b l e m - s o l v i n g g r o u p s 
a r e s t r o n g . Even though l e a d e r s h i p has been v o c a l about t h e need f o r a p p l i 
c a t i o n s , r e s e a r c h e r s a r e , q u i t e s e n s i b l y , t a k i n g t h e v i e w t h a t t h e y do n o t 
w a n t t o t a k e t h e r i s k s o f c o m m i t t i n g themselves t o work w h i c h I s n o t r e w a r d e d . 
Areas where change I s needed e x t e n d f r o m t h e n o n - q u a n t i f i e d r e w a r d s w h i c h come 
w i t h a s u p e r v i s o r ' s p r a i s e , t h r o u g h s t a t i o n p o l i c i e s and d i r e c t i v e s , t o t h e 
g r e a t p r o b l e m o f e v a l u a t i o n p a n e l s and t h e C i v i l S e r v i c e g u i d e l i n e s w h i c h 
d e f i n e what a r e s e a r c h e r s h o u l d be and do. 

REC. 4. 71 A group should be set up at the Washington level, with station 
participation, to look at the relationship between scientific 
and applied contributions as evaluated by panels. This would 
include whether job descriptions adequately reflect applica
tion needs, whether sufficient data is gathered to assess con
tribution to applications, and whether the application work 
done is then given adequate reward in terms of pay and G.S. 
grade. The recent addition to the Forest Service Manual will 
help in this process, but it cannot be expected to correct the 
situation by itself. 

REC. 4.72 The Awards program could be extended to cover outstanding work 
in getting knowledge put to use. It might even be expanded so 
that research could give awards to practitioners in Forest Service. 

REC. 4. 73 A monitoring effort should be set up to look at the G.S. grades 
of researchers over time, as a function of their involvement in 
applications, and to examine oases where inequities might exist. 
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EEC. 4.74 Station leadership should take every opportunity to equalize 
the rewards for scientific and applied contributions — this 
is more in the nature of putting money and grade where our 
mouths are (and have been for several years). This is put 
rather bluntly here to make the point that this area will need 
continued attention for the foreseeable future. Washington 
should also make sure that continued, support is given to the 
stations in this area. 

4.8 M o n i t o r i n g o f a p p l i c a t i o n s : We have n o t seen any r e a l l y good examples 
o f documenting and r e s e a r c h i n g t h e a c t u a l f o r m a l and i n f o r m a l l i n k a g e s 
between r e s e a r c h and c l i e n t s , nor o f t h e impact I n terms o f a c t u a l use. 
We s u g g e s t t h a t t h e methodology used by t h e G.A.O. a u d i t o f a few y e a r s 
ago was n o t s u f f i c i e n t f o r t h i s t a s k , w h i c h i s r e a l l y one o f t h e most d i f f i 
c u l t I n t h e w h o l e ar e a o f d i s s e m i n a t i o n and u t i l i z a t i o n . E f f e c t s can be 
d i r e c t o r s e c o n d a r y , p e o p l e can r e l a y what t h e y l e a r n t o someone e l s e f o r 
use , c r e d i t f o r r e s e a r c h e r s I s dropped q u i c k l y , ideas change and a r e com
b i n e d w i t h o t h e r ideas as th e y move i n t o u s e, people communicate i n f o r m a l l y 
(and i n d e e d , we t h i n k t h i s I s o f t e n t h e most e f f e c t i v e method) and f o r m a l 
assessment methods u s u a l l y miss t h i s . 

EEC. 4.81 A project is needed to measure* on a continuing basis* the linkages^ 
between researchers and their clients; who is saying what to whom -
over which channels and with what effect. Both formal and informal 
linkages should be included. The results of this effort should 
be tied to on-going efforts to improve linkages and effects. 

4.9 An o v e r v i e w o f recommendations on a p p l i c a t i o n s : We have s c a t t e r e d o ur -
recommendations t h r o u g h o u t t h i s and o t h e r s e c t i o n s . I n l o o k i n g a t t h e a p p l i - » 
c a t i o n p r o c e s s as a w h o l e , however, we f e e l I t I s u s e f u l t o r e c a p o u r sugges
t i o n s as f o l l o w s : 

EEC. 4.91 Forest Service research should improve the extent to which job 
roles are defined to include applications* and the development . 
of guidelines as to what kind of application work is appropriate 
in what situations. 

EEC. 4.92 Considerable work is needed to determine how to measure the 
applied contribution of individuals* for input to their evalua
tions; and work is needed on measurement of applications on the 
broad scale, as an input for policy making. 

EEC. 4.93 The reward system for applications* from immediate supervisor 
through panels and Civil Service guidelines* must be brought 
into line with the appropriate* measurable applications efforts 
of researchers. 

EEC. 4.94 Much work is needed in developing procedures* skills* opportunities* 
and media for communicating with clients. The P&A AD has a big role 
here* but will need help. Interpersonal contacts seem the moat 
productive way* but are demanding of researchers' time; thus* Forest 
Service will have to seek constantly for methods which have the 
effects of direct contacts, but which allow for some "multiplier 
effect." 
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REACTIONS TO THE RECOMMENDATIONS 

In December, 1975, t h e " i n s i d e team" met t o e v a l u a t e t h e s e recommenda
t i o n s and d e v e l o p a response t o them. The responses have been sent t o 
S t a t i o n D i r e c t o r s , w i t h a l e t t e r r e q u e s t i n g comments. At t h i s t i m e we 
cannot t e l l what t h e u l t i m a t e outcome w i l l be. 

We cannot d e v o t e t h e space here t o a complete a n a l y s i s o f t h e r e a c t i o n s 
t o each recommendation. However, t h e r e a r e some g e n e r a l themes and p a t t e r n s 
I n t h e r e a c t i o n s w h i c h a r e i n s t r u c t i v e f o r us as we s t u d y t h e process o f 
h a v i n g an impact on F o r e s t S e r v i c e r e s e a r c h , and w h i c h t h e o r g a n i z a t i o n needs 
t o be aware o f as a check t o make sure i t has r e a l l y u n d e r s t o o d t h e t h i n g s 
we have been s a y i n g . 

In some cases t h e team d i d n o t comment on a recommendation, e i t h e r be
cause t h e y f e l t i t was a l r e a d y a p o l i c y , o r was t o o g e n e r a l t o be v a l u a b l e . 
In one o r two cases t h e y d i s a g r e e d w i t h o u r recommendation. When t h e r e was 
agreement, however, t h e responses s t i l l v a r i e d i n t h e p r i o r i t y o f t h e problem 
and t h e s p e c i f i c i t y o f a c t i o n t o be t a k e n . 

In g e n e r a l we f e e l t h e group d i d a good j o b i n p r o c e s s i n g our recommenda
t i o n s , but some s p e c i f i c " r e a c t i o n s t o t h e r e a c t i o n s " do come t o mind. 

In many cases t h e r e a c t i o n s p o i n t e d t o new p o l i c i e s o r documents, and 
we would hope t h e s e w i l l be g i v e n h i g h v i s i b i l i t y i n t h e v a r i o u s s t a t i o n s . 
The most i m p o r t a n t case here i s t h a t o f r e s e a r c h a p p l i c a t i o n s , where t h e 
group t h o u g h t t h a t t h e F o r e s t S e r v i c e Manual (FSM4031) s e c t i o n on d i s s e m i n a 
t i o n , s t a t e m e n t s by t h e C h i e f , and a new "Guide t o Help Package Research f o r 
A p p l i c a t i o n " would h e l p t h e o r g a n i z a t i o n overcome d i f f i c u l t i e s h i g h l i g h t e d 
i n t h e recommendations. T h i s may be so; s t i l l , we a r e reminded t h a t o t h e r 
a r e a s came up as problems even though t h e r e had been p o l i c y o r i n t h e Manual 
i n t h e p a s t . We need t o mention a g a i n t h a t such s t a t e m e n t s d o n ' t s o l v e p r o b 
lems u n l e s s people a c t on them. 

In response t o many recommendations about t r a i n i n g , development, and 
comm u n i c a t i o n s , t h e r e a c t i o n c e n t e r e d on t h e need f o r s t a t i o n l e a d e r s h i p t o 
pay a t t e n t i o n t o t h e a r e a . There were many "we s h o u l d do" s t a t e m e n t s . We 
hope t h a t s t a t i o n l e a d e r s h i p w i l l have t h e t i m e and energy a v a i l a b l e t o t u r n 
t h e s e broad p r e s c r j p t i o n s i n t o new a c t i v i t i e s — and t o make r e s e a r c h e r s 
aware t h a t t h e y a r e d o i n g so i n response t o t h e problem s t a t e m e n t s and s t a f f 
work t h e r e s e a r c h e r s produced e a r l i e r i n t h e i r work w i t h us. 

F i n a l l y , t h e o r g a n i z a t i o n s h o u l d , we f e e l , m o n i t o r t h e e x t e n t t o whi c h 
t h e r e a c t i o n s / r e c o m m e n d a t i o n s a c t u a l l y g e t put t o use, and keep up t h e p r e s 
s u r e t o i n s u r e t h a t needed changes t a k e p l a c e . Perhaps t h i s i s t h e p o i n t a t 
w h i c h r e s e a r c h e r a d v i s o r y groups i n t h e s t a t i o n s c o u l d become a c t i v e a g a i n 
( o r be s t a r t e d i f t h e y d i d n o t e x i s t e a r l i e r ) . Not o n l y c o u l d such groups 
h e l p produce a c t i o n programs, now t h a t t h e i r work i s s u p p o r t e d by t h e w e i g h t 
o f t h e p o s i t i v e r e a c t i o n s f r o m Washington, but h a v i n g a group work on making 
a change h e l p s c r e a t e d i s c u s s i o n w i t h i n t h e o r g a n i z a t i o n t h a t something i s 
b e i n g done. T h i s d i s c u s s i o n i s c r u c i a l i n h e l p i n g t h e r e s e a r c h e r s t o know 
t h a t t h e o r g a n i z a t i o n can and does respond t o problems t h e y f e e l — and a c h i e v 
i n g a mood o f " p e r c e i v e d r e s p o n s i v e n e s s " i s h a l f o f t h e b a t t l e i n making t h e 
o r g a n i z a t i o n a b e t t e r p l a c e . 
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. CHAPTER 13 

LEARNINGS ABOUT THE PROCESS 

J READER'S GUIDE: j 

j The focus here is a broad one on factors which a f fec t the use of research. J 
! I t a lso brings home some of the r e a l i t i e s which l imit the impact of research J 
! — both ours and the Forest Serv ice . Thus, i t is a f i t t i n g and general c losej 
[• to the report which should be of moderate interest to most readers — and a J 
[ caution and reminder to the rest of us . J 
i j 

CHAPTER SUMMARY: 

When we look back at the project from the point of view suggested by the 
R&D Lab Model, we see that d i f f i c u l t i e s increased over time as the work moved 
from more " t r a d i t i o n a l " research a c t i v i t y into feedback and change e f for ts in 
the s t a t i o n s . Changes in interest and leadership, lack of s ta t ion - leve l pro
j e c t l i n k e r s , and the very nature of the organization a l l played a part m 
t h i s . Future work l ike th is should, we f e e l , concentrate the ef for t in a. 
smaller number of research s ta t ions . 

We see many p a r a l l e l s between ourselves and Forest Service researchers as 
we both attempt to get our work applied. Reward, support, people-mult ip l ier , 
and momentum-maintenance p a r a l l e l s are d iscussed . 

INTRODUCTION 

In th is br ie f chapter we w i l l take a c r i t i c a l look at the process of 
the project from the perspective of the "optimum" approach dictated in the 
"R&D Lab Model." We have learned quite a bi t about what works and what 
does not in the model, and need to share t h i s kind of information. Such 
d iscuss ions are too infrequent in the research l i t e r a t u r e , which concen
t ra tes too much on the f indings and too l i t t l e on the d e t a i l s and dynamics 
of the process. In the f i r s t section we w i l l suggest approaches which now, 
In re t rospect , we think would have worked better . 

We w i l l a lso draw back from the work we have done, contrast ing what 
we learn about the research u t i l i z a t i o n process from two l e v e l s : (1) what 
we see in the Forest Serv ice as research attempts to get i t s knowledge used, 
and (2) what we saw happening as we t r ied to get our f indings and process 
put to use in Forest Serv ice research. We see pa ra l l e l problems In both 
"them and us" in terms of reward systems, work flow and project momentum, 
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knowing the c l i e n t , supports, and the e f fec ts of changes in the organizat ions 
involved. Even i f these s i m i l a r i t i e s highl ight problems In appl icat ion about 
which neither we nor the Forest Service should be proud, they at least give 
us confirmation that our problems are shared by others . 

THE PROJECT AS SEEN FROM THE MODEL 

The "R&D Lab Model" takes a very deta i led and logical approach to organi 
zat ional problem-solving and " a c t i o n - r e s e a r c h , " in which empirical data about 
the various focus areas serve as s e n s i t i z e r s and the basis for problem Iden
t i f i c a t i o n and so lu t ion-bu i ld ing . Unfortunately, the real project as we 
experienced i t got increasingly d i f f i c u l t to con t ro l , manage, and carry out 
as time passed and as we moved into and through the data feedback phase. 
There are several forces which may account for t h i s , and which need to be 
Ident i f ied for the benefit of researchers and R&D organizations who might 
want to use th is model in the future. 

Time was always the biggest adversary in t h i s pro jec t : e i ther the amount 
of I t ava i lab le at any given point , or the simple flow of I t , bringing changes 
to Forest Service research , CRUSK, and the work i t s e l f . Many things could and 
did happen In the amount of time required to work through the model a s . f a r as 
we went. The task was one of maintaining project momentum and Forest Serv ice 
commitment across the time necessary for our model to work. L e t ' s look at 
some of the things which happened across time: 

( 1 ) Problem Formulation 

In the f i r s t phase a lot of learning took place on both s i d e s , as we 
indicated ear ly in th is report. We were able to devote one s c i e n t i s t man 
year to the e f f o r t . We v i s i t e d s t a t i o n s , u s e r s , and Washington, and got 
the Forest Service " ins ide team" working. Looking back, we see now that 
I t would be better to get mutual agreement on the a c t i v i t i e s of the whole 
project at once, rather than working on a year - to-year b a s i s . This would 
al low our c l i e n t s to see the f u l l scope and complexity of the work. Fur
ther , we would ask for a team composed of both top and middle- level s t a f f . 
Perhaps the level of our team was too high: while the team provided power
ful access to and information about the Forest Serv ice and the research 
branch, a l l members were, In e f f e c t , donating time out of very busy schedules. 
A better approach would be to have at least two indiv iduals at about the G.S. 
13 level assigned to work with the pro jec t , I t s perspectives and i ts issues 
from ins ide . 

(2) Diagnostic Data Col lect ion 

This step went surpr is ing ly w e l l : the team helped us create a powerful 
instrument, we got exce l lent cooperation from the organization and the res 
pondents, e t c . Unfortunately the rate of movement and psychological commit
ment we f e l t as a resu l t of the f i r s t year were hampered by budget reductions 
(to a total of one half a man y e a r ) . There is a point for both funders and 
researchers to learn here: any project requires a cer ta in level of c r i t i c a l 
mass and momentum simply to keep going. As project s t a f f are required to 
reduce the i r a c t i v i t y level the momentum s t a r t s to drop, but the researchers 
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begtn (because of the i r psychological commitment) to borrow time for the 
project from thei r other work. Of course, the researchers , i f engaged in 
research f u l l - t i m e , have to begin proposing and i n i t i a t i n g other, unrelated 
projects at the same time. The sponsor a lso fee ls the reduction in effort 
as the project recedes somewhat into the background. 

The f i r s t major stumbling block in the project came when we fa i l ed to 
evoke s u f f i c i e n t interest to get the project expanded Into NFS and SfiPF, 
the primary "user" agencies within the Forest Serv ice . This l imited what we 
could say — the data came only from researchers . I t a lso precluded what 
could have been useful chances to bring together the researchers and users 
for jo in t problem-solving. 

A change in research branch leadership affected the pro ject , as wel l . 
Any project gets somewhat t ied to the "administrat ion" which fosters i t ; 
new leaders bring their own p r i o r i t i e s and approaches, but more importantly, 
a sense of "a new beginning." The impact on our work was by no means ser ious , 
but rather, the whole system seemed to undergo somewhat of a s h i f t In inter
e s t . 

(3) Review (Feedback) and Intervention Design 

At th is stage momentum and funding began to build again, as s ta t ions 
contributed funding for ana lys is of their own data and for feedback. At 
th is point, though, we began to get into what we wi11 ca l1 the "mult ipl ier 
problem." We never did get s t a f f members in s ta t ions funded to work with us 
as " ins ide change agents," and we were l imited as to the amount of time we 
could spend at each s ta t ion . We were moving into an area of work which is 
not fami l iar for s c i e n t i s t s , e i ther in doing It or receiving i t , and t h i s 
makes v i s i b i l i t y even more important. The work we attempted to do requires 
almost constant exposure, to develop d iscussion and ant ic ipat ion within the 
organizat ion. Internal people were not ava i lab le to pick up where we left 
o f f , and we l e f t off too soon in most s t a t i o n s . We think we t r ied to spread 
ourselves too th in : i t would have been better to have continued to work in 
depth with only a few s t a t i o n s ; but on the other hand, i t i s hard to turn 
down a request. 

Timing of feedback was a constant problem. Due to the delays during 
data c o l l e c t i o n and ana lys is the resu l ts got older and older as the work 
went on. This meant the data lost the urgency provided by newness * and 
that more time was required in va l idat ing the f indings ("are things s t i l l 
the same?"). 

In some s ta t ions we never did get s u f f i c i e n t access time to le t s ta f f 
see the power and u t i l i t y of both the data and the act ion research problem-
solving process. Two hours at a s t a f f meeting was simply Inadequate. Where 
a small group was able to spend a couple of days, the benefit was much 
greater — in part because th is is c loser to the process for s t a f f work 
with which the Forest Service Is f ami l i a r . 

Later we w i l l suggest a revised process which would guarantee fresh 
data , access and v i s i b i l i t y , and s u f f i c i e n t external and internal s t a f f 
support. 
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(k) Using Multiple Change Processes 

The model assumes that the researchers w i l l be involved with the organi
zation as i t moves to change problems ident i f ied during data feedback. The 
model a l s o s t r e s s e s an experimental approach to studying the change e f f o r t . 
In b r i e f , though, we never got th is fa r . 

A few stat ions did follow through on selected recommendations of the 
feedback and problem-solving groups, but the process a f ter the group work 
quickly became "rout in ized" in the normal, formal hierarchy of the s t a t i o n s . 
T y p i c a l l y , the recommendations were seen as " s t a f f work" and referred to the 
Stat ion Director , who selected cer ta in things as good ideas. We assume that 
he then delegated r e s p o n s i b i l i t y for i n i t i a t i n g the changes to appropriate 
s ta t ion personnel. From the model standpoint th is approach is a mixed b less ing: 
it i s good because the normal problem-solving routine of the organizat ion is 
brought into play; but i t is bad because th is routine i t s e l f l imi ts the organi
z a t i o n ' s a b i l i t y to get wide involvement in evaluating changes, and the changes 
are not seen as a t r i a l or experimental attempt to solve a problem. What the 
model is asking for is a more open process ( involving more people throughout) 
which takes an "error-embracing" approach to changes. 

Were we to do th is again, we would probably work through a focus-point 
of a person In the stat ion who was assigned to carry the "change agent" pro
c e s s . This person would have to l ink between the t rad i t iona l h ie ra rch ica l 
problem-solving st ructure and the p r o j e c t ' s feedback groups. The group would 
be kept a l i v e as an informal monitor and reference point. Some stat ions a l 
ready have something l i ke a " D i r e c t o r ' s Advisory Committee" which operates 
In the mode we are suggesting. 

The experimental approach to changes is very d i f f i c u l t for the organiza
t ion to adopt. The f i r s t Indicat ion of th is was when we learned, very ear ly 
In the p ro jec t , that s ta t ions would not "hold s t i l l , " or be w i l l i n g to serve 
as control groups. The same view would, we suspect , occur within s ta t ions 
a l s o . I t Is hard to Imagine a Director saying that some change w i l l be 
t r i ed out on only a part of the s t a t i o n , or that the change Is to be made 
for only a short time, and then evaluated as to i t s u t i l i t y . The "pol icy 
i n e r t i a " is so great that once the change process converts i t into momentum 
i t seems d i f f i c u l t (and perhaps confusing to the s t a f f ) to redi rect i t or 
stop i t and try something e l s e . 

(5) Eva luat ion , Implementation, and Ski l l -BuT1ding 

As we've s a i d , there has been some implementation of change. There have 
been some people who have gained new knowledge and s k i l l s — but many have 
moved on to other j o b s , and the s k i l l - b u i l d i n g was informal, rather than 
anything approaching a t ra in ing program. Evaluation of the overa l l project 
and changes in the organization has evoked no i n t e r e s t , and would not be 
r e a l l y poss ib le , given the lack of any f i e l d experimental design for the 
change e f f o r t . 
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Our In terests have changed somewhat, too. We now have less Interest 
In repeating the large measurement e f f o r t . For one thing, changes result ing 
from our work are l imi ted, and cannot be isolated from those produced for 
other reasons. Moreover, we have become more concerned with turning our 
Instruments approach Into a procedure a s ta t ion can use as a monitor and 
diagnost ic process over time. An example is the br ief instrument we con
structed as a management information device. The intent was to give station 
leadership per iodic assessments of the measures found to be important in our 
a n a l y s i s , together with regular ized methods of c o l l e c t i n g , analyz ing, inter
pret ing, and using the information. 

If we were to go on with the work th is approach to measurement would be 
c r u c i a l . We would work intensive ly with a few (one or two) s ta t ions at a 
time, t ra ining s t a f f and helping set up a problem-solving capab i l i t y based 
on the data to be c o l l e c t e d . We would work as adv isors , le t t ing stat ion 
s t a f f c o l l e c t and analyze data , for example. One of the strong points of 
the approach is that I t does not require a soc ia l s c i e n t i s t to c o l l e c t data, 
disappear for a long time for complex a n a l y s i s , e t c . The draf t instrument, 
for example, (shown in Figure 13-1) ask questions in such a way that what 
would normally be corre la t ions ( e . g . , between "freedom" and " s c i e n t i f i c 
contr ibution") show up as a simple percentage ( e . g . , the percentage of staff 
who think the amount of freedom they have has a negative e f fec t on the i r 1 

a b i l i t y to make a con t r ibu t ion ) . * 

A DESIGN FOR CONTINUATION 

Many of the elements of what we see as the way to go on have already 
been presented. Our focus has moved to the s t a t i o n , pr imari ly to make the 
e f fo r t manageable, and to provide the intensi ty of involvement the work re
qu i res . The biggest factor thus becomes s ta t ion leadership concerned enough 
about these Issues to be innovative and w i l l i n g to be " r i s k - t a k e r s " ( In 
Michael 's sense of the term). 

Another reason for working with a few stat ions at a time, e i ther in 
future work In Forest S e r v i c e , or in a repet i t ion of th is project e l s e 
where, is that i t allows the steps of the model flow In a more continuous 
manner, e l iminat ing the long delays between the s teps . This keeps the pro
j e c t more ac t ive in the organization and the data more current . New s t a 
t ions could be added as the previous ones move into stages in which local 
s t a f f carry more of the work. This approach would a lso allow t a i l o r i n g of 
instruments to meet local needs. 

In any such ef for t we feel that c l i e n t groups should be a part of a 
local guidance and advisory team. Part of the e f for t should be directed 
toward monitoring actual c l i e n t linkages and impacts over time, with improve
ments as well in the important f i r s t step of c l i e n t access to research plan
ning and need-sensing. C l i e n t s should be brought in from the beginning (again, 
in s ta t ions or repet i t ions elsewhere) to Insure that the project does not 
become viewed as the "baby" of the research un i t . 

* T h i s approach has been part of our work In adapting the model to another 
R&D environment (medical research) In an organization somewhat smaller than 
a Forest Serv ice research s t a t i o n . See Congdon, et a l . (1976) . 
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FIGURE 13-1 

RESEARCH ORGANIZATION ASSES5NENT 

This form Is designed to give you and 
your organization a rapid assessment 
of personal and organizational condi
t ions. F i r s t , please indicate how 
s a t i s f i e d you are with each of the 
factors and goals l i s ted below. 

ORGANIZATIONAL FACTORS 

A. Freedom given Individuals 

B. Challenge work provides 

C. Degree of dedication to work 

D. Amount of informal communication . . . 

E. Organizational planning 

F. Physical environment (space, eqpt . ) . . 

G. Techn i caI support serv i ces 

H. Research administration 

I. Supervisor's emphasis on doing work. . 

J . Supv's emphasis on personal re la t ions . 

K. Supv's technical and admin, s k i l l s . . 

L. Org 1 ] , support for c l i e n t linkage. . -

M. Organizational rewards for work done . 
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k 5 j 9 1:06 

k 5 . ! 9 1:07 

k 5 ! 9 1 :08 

* 5 | 9 1 :09 

u 5 ! 9 1 s 10 

k ! 9 1:11 

k 5 9 1:12 

k 5 ; 9 1 : 1 3 

k 5 9 1 : U 

k 5 1 9 »: 15 

k • 9 1 :16 

u 5 ; 9 1:17 

* 5 9 1 : 1 8 

INDIVIDUAL FACTORS 

N. Opportunities for training 

0. Chances for promotion, advancement . 

P. Chances for own career growth. . . -

Q. Chances for Interaction w/cotleagues 

R. Chances to work on Important problems 

The amount of stimulation you receive to 
perform wel1 f rom. . . 

T. . .your own Ideas, cur ios i ty 

U. ..your colleagues . • 

V. . .your supervisor , administrators. -

W. . . c l i e n t or sponsor problems . . . . 

LOCAL ISSUES TO BE ADDED: 

X. 

Y . 

Z. 

COALS How s a t i s f i e d are you w i t h . . . 

1 . your contribution to s c i e n t i f i c knowl
edge In your f i e l d 

2. your contribution to applications of 
research findings 

3. your work and Job In this organization. . 



Now, please Indicate whether each of the 
factors below helps or hinders you in 
reaching each goat l i s ted on the r ight . 
Take each goal separately , and scan down 
al1 of the fac tors . I f you think the way 
things are now with each factor helps 
you In reaching the goal , c i r c l e a "+" 
for that factor , i f you think the fac 
tor hinder^ you in reaching this goat, 
c i r c l e a 

ORGANIZATIONAL FACTORS 
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A. Freedom given Individuals 

8. Challenge work provides 

C. Degree of dedication to work 

D. Amount of informal communication . . . 

E . Organizational planning. - . 

F. Physical environment (space, eqpt . ) . . 

G. Technical support serv ices 

H. Research administration 

I. Supervisor 's emphasis on doing work. . 

J . Supv's emphasis on personal re la t ions . 

K. Supv's technical and admin, s k i l l s . • 

L. Org 1 ) , support for c l i e n t linkage. . . 

H. Organizational rewards for work done . 

INDIV10UAL FACTORS 

N. Opportunities for training 

0. Chances for promotion, advancement . -

P. Chances for own career growth 

Q. Chances for interact ion w/cotleagues . 

R. Chances to work on Important problems. 

The amount of stimulation you receive to 
perform welI from,. . 

INDIVIDUAL GOALS 

I. S c i e n t i f i c 2..Applied 
Contribution Contribution 

3. Sat is fact ion 
with Job/Work 

T. . .your own ideas, cur ios i ty 

U. ..your colleagues 

V. ..your supervisor , administrators. . . 

W. . . c l i e n t or sponsor problems 

LOCAL ISSUES TO BE ADDED: 

X. -

Y . . . 

Z. 

- - 1 
B - 2 
+ - 3 

1:3 f t -36 

1 : 3 7 - 3 9 

1:40-42 

1:43-45 

1:46-1(8 

1:49-51 

1:52-54 

1:55-57 

1:58-60 

1:61-63 

1:64-66 

1 : 6 7 - 6 9 

I :70-72 

1:73-75 

1 :76-78 

2 : 0 6 - 0 8 

2 : 0 9 - U 

2 :12 -14 

2 : 1 5 - 1 7 

2:18-20 

2:21-23 

2:24-26 

2 : 2 7 - 2 9 

2 : 3 0 - 3 2 

2 : 3 3 - 3 5 

BACKGROUND (For each question below, c i r c l e the number of the category which applies to you) 

1 .Educat!on: 1. High school graduate or less 2. Some col lege, or 2-year 

3. College graduate (4-^-year) k. Some graduate work (no degree) 

5. Masters degree 6. Doctoral degree 

2 .Years trt Forest Service research: _ _ _ _ (Write In) 

3- Project Leader 4. Program Manager 3.Job T i t l e : 1. Technician 2. S c i e n t i s t 

5. Assistant Director 6. Other (Specify) 

I t .Location: 

5-Project t 

2:36 

2:37-38 

2:39 

2:40-1*2 

2:43-46 
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PARALLELS IN RESEARCH AND KNOWLEDGE FLOW* 

We have taken an extensive look at factors which a f fec t the production, 
disseminat ion, and use of research in the Forest S e r v i c e . At the same time 
we have been producing knowledge, disseminating i t , and trying to get i t 
put to use by our c l i e n t s — Forest Service research. We have become i n 
creasingly aware that there are strong p a r a l l e l s between what we've seen 
In Forest Serv ice and what we ourselves do. The same factors a f fect d i s 
semination and u t i l i z a t i o n at both l e v e l s . Most of the p a r a l l e l s are 
problems. 

F i r s t , of course is the reward problem. It seems endemic; as much of 
a d i f f i c u l t y in the Forest Service as in academics in rewarding e f for ts to 
get research appl ied. It seems that the people in charge of research organi
zat ions are only beginning to move in the d i rect ion of emphasizing a p p l i 
cat ion and more so In the government than in academics; but neither group 
has taken the next required step of putting rewards where the i r v e r b a l i z a 
t ions are . 

A second para l l e l is the problem of maintaining a long-time sequence 
of p ro jec ts . The Forest Service project is a four year e f f o r t , and we have 
had d i f f i c u l t y maintaining our momentum as a research team. Social S c i e n t i s t s 
are geared to work on short range things. Very few of us are psychological ly 
keyed to not having an answer for the next four y e a r s . T h i s , of course, t i e s 
Immediately back into the reward system problems. A l l of these things 
in terac t . We see the same d i f f i c u l t i e s in some research projects in Forest 
Serv ice : what do you do i f you want to study the complete regeneration of 
a forest? I t may take a generation before the project Is done, creat ing 
a motivation and momentum problem. 

Th i rd , Is another time problem p a r a l l e l , that of turn-around time. 
Our a n a l y s i s , being as detai led as i t was, took something l i ke a year or 
a year and one-hal f , and the organization moved out from under us . In 
the Forest S e r v i c e , we hear the same thing. We hear c l i e n t s complaining 
that , "By the time you guys came back with your solut ion to the problem we 
had simply f l ipped a coin for a solut ion and went on. That was las t y e a r ' s 
problem. This y e a r ' s problem Is x , y or z . What do you have to t e l l me 
on that?" I t seems that researchers are s t i l l t ied to the .01 level or even 
the .001 level of s ign i f i cance before they w i l l say anything, even though 
the real world often makes decis ions on the f l i p of a co in . C l ien ts are 
saying to us a l l the time, "Why don't you give me a 60-40 guess?" I f you 
stop and think about i t many of us researchers change ha ts . We take off the 
conical peak hat of the academician and put on the hard hat of the consul 
tant . We w i l l go out Into the real world and we w i l l help people. When 
we do that we forget the data and f i r e from the hip. We use our hunches 

*Much of th is sect ion Is based on Lingwood (1976). 
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which are educated guesses based on what we think is going on. We are 
not staking a reputation and a probabi l i ty l e v e l . C l ients are asking 
both us and Forest Serv ice researchers to do more of th is even within our 
research p ro jec ts . With both systems we have some problems doing t h i s . 

Fourth is f a m i l i a r i t y with the c l i e n t . This is a c ruc ia l factor in 
the success of research, pr imari ly because of the fact that research must 
be designed to meet the needs of the c l i e n t s . It is a lso required to help 
solve problems. We included a fu l l year of problem formulation in order 
to learn the system. However, there are many pressures to get the research 
phase underway and completed which af fect getting to know the c l i e n t better, 
and which seem to operate on both us and the Forest Service researchers. 
A lso , at both levels we see a continuing problem in learning to become more 
attuned to c l i e n t needs when we formulate research problems. 

F i f t h is the problem of the R&D to c l i e n t r a t i o . This ra t io brings 
in the need for l inkers and person m u l t i p l i e r s . Our project used two peo
p le , and on the average less than one s c i e n t i s t man year on the project at 
any time. There are about 1000 researchers in the Forest Service R&D com* 
munity; but at least 40,000 to 50,000 who could be potential users of the 
information they produce. That rat io is very large. Something needs to be 
put into the middle. We a l l have learned that people make better people ' * 
mu l t ip l i e rs than impersonal media: both we and the Forest Service are irF 
terested in t ra ining other people to t rans la te knowledge and pass i t along. 
The Department of Agr icul ture started the extension concept; but somehow 
there has been a problem in carrying the concept over into the Forest S e r 
v i c e . X 

The s ix th para l le l is that we a l l have to learn that researchers carr^ 
not take alj^ of the blame for lack of use of knowledge. Again i t goes back 
to what people are rewarded for . We have seen a few reward problems, In 
that we demanded a f a i r amount of time from s ta t ion s ta f f members. Time 
was heeded to derive solut ions based on what we had found, but researchers who 
were involved on our feedback and the problem-solving teams may not get rewarded 
for giving us th is time. Forest Service researchers have the same problem. 
It does not say in a F o r e s t e r ' s job descr ip t ion; "one of the things you wil l 
do and get rewarded for is l i s ten ing to the researchers . " It is rare to find 
any job descr ipt ions in any agency wri t ten th is way, and general pronounce
ments in the Forest Serv ice Manual are not s p e c i f i c enough to help much. 

Seventh is the para l l e l of organizational support, the thing that we 
saw was so Important for applied contr ibut ion. Socia l science Is s t i l l overly 
concerned with the academic Image and rewards researchers for contributions 
made In narrow s c i e n t i f i c s p e c i a l t i e s , as judged by s c i e n t i s t s themselves. 
R&D organizat ions seem to be unable to break the mold, provide support for 
the i r s t a f f , and put pressure on the larger academic community that what the 
lab and i t s people do Is valuable and important. Organizational supports 
for appl icat ion In the Forest Service are s t i l l under a diff icult .development 
process, and are often more verbal than operat ional . 
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The eighth para l le l is the "musical cha i rs problem." Just about the 
time we in our research got someone trained In one of the stat ions to know-
what we are ta lk ing about, or j u s t about the time that the Forest Service 
research branch gets one of the people in the regional o f f i c e t ra ined , the 
person is gone. The Job turnover time seems to be only a few years ; and 
then one must s t a r t a l l over again. We have not been too bad off because 
our c l i e n t ra t io was s t i l l 2:1000 or s o , and there are probably only about 
150 top administrators in the system. Usually when people leave from a s t a 
t ion at which we have worked they e i ther go out to retirement or they go up. 
Many have moved up or across to other s t a t i o n s . People that we worked with 
e a r l i e r showed up in other useful p laces . We suspect that th is does not 
happen so often with the c l i e n t s in Forest Service research because when 
c l i e n t s "go up" they tend to get moved to another region, away from the s t a 
t i o n ' s t e r r i t o r y . The implication is that we a l l need to think of mechanisms 
which w i l l make our appl icat ion e f fo r ts " t ransfer -proof . " 

The ninth and f ina l point involves the need to work in teams. We needed 
to work in a team because we have been concerned both with doing good soc ia l 
sc ience and with the group processes required to get our resu l ts and model put 
to use. We a lso needed team members who "know the t e r r i t o r y " of natural re 
sources. The Forest Service i s a lso moving more to i n t e r d i s c i p l i n a r y teams 
as i t comes to work on more " r e a l - l i f e " problems. Most researchers are too 
narrowly trained to be able to do j u s t i c e to the scope demanded in most " r e a l " 
problems. 

In conclusion, these p a r a l l e l s s t r e s s the importance of providing organi
zat ional conditions and supports (pa r t i cu la r l y rewards) which permit researchers 
to contribute to both science and appl icat ion at the same time. The dual con
t r ibut ion makes tremendous demands on researcher and organization a l i k e , and 
means we have much to learn about being t imely, involved, broad-based, and 
relevant to our c l i e n t s . 



-209-

BIBL10GRAPHY 

Al len T. (1969) "Information Needs and U s e s , " tn C. Cuadra (ed.)» Annual 
Review of Information Science and Technology, Vol . k, pp. 1-29-

B a s s , B.M. (I960) Leadership, Psychology, and Organizational Behavior, 
New York: Harper. 

Baumgartel, H. (1957) "Leadership Sty le as a Variable in Research Adminis
t r a t i o n , " Administrative Science Quarter ly , Vol . 2 , pp. 3^ -375-

Blake, R.R. and Mouton, J . S . (196A) The Managerial Gr id , Houston: Gulf 
Publishing Company. 

Barnowe, J . T . (1973) S c i e n t i f i c and Applied Ef fect iveness of Research 
I n s t a l l a t i o n s in the U.S. Forest S e r v i c e . Unpublished Doctoral 
D i s s e r t a t i o n , Universi ty of Michigan. 

Bowers, D.G. , and F r a n k l i n , J . L . (1976) Survey-Guided Development: Data 
Based Organizational Change, Ann Arbor: Center for Research on u 

U t i l i z a t i o n of S c i e n t i f i c Knowledge, Ins t i tu te for Social Research. 

Bowers, D.G. , and Seashore, S . E . (1966) "Predict ing Organizational E f f e c -
t iveness with a Four-Factor Theory of Leadership," Administrative ~-
Science Quarter ly, Vol . 11, pp. 238-293- T ' 

B u t t e r f i e l d , D.A. (1968) An Integrative Approach to the Study of Leader
ship Ef fect iveness in Organizations. Unpublished Doctoral D isser ta 
t ion , Universi ty of Michigan. 

Campbell, D.T. , and F i s k e , D.W. (1959)"Convergent and Discriminant Va l ida 
t ion by the Mu1titraIt-Mu1timethod Matrix," Psychological B u i l e t i n , 
Vol . 56, pp. 31-105. 

C a r t t e r , A.M. (1966) Assessment of Quality in Graduate Education, Washington, 
D . C : American Council on Education. 

Chappie, E. , and Say les , L. (1961) The Measure of Management, New York: 
MacMi1lan. 

Co le , J . R . , and Cole, S . (1973) Social S t r a t i f i c a t i o n in Sc ience, Chicago: 
Univers i ty of Chicago Press . 

Co le , S . , and Cole, J . R . (1967) " S c i e n t i f i c Output and Recognition: A Study 
in the Operation of the Reward System in Sc ience , " American Sociological 
Review, Vol . 33, PP- 397-^13. 



-210-

Coleman, J . S . , Katz, E. , and Menzell, H. (1966) Medical Innovation, a 
Dif fusion Study, New York: Bobbs-Merril Company. 

Congdon, C . C . , et a l . (1976) Management and the Achievement of Research 
Goa1s, Knoxvl l le : Univers i ty of Tennessee, Memorial Research Center 
(mimeo). 

Crane, Diana (1969) "Socia l Structure in a Group of S c i e n t i s t s : A Test 
of the ' I n v i s i b l e College' Hypothesis," American Sociological Review, 
Vol . 34, pp. 28-41. 

Crane, Diana (1971) "Information Needs and Uses , " in C. Cuadra ( e d . ) , 
Annual Review of Information Science and Technology, Vol . 6, pp. 1~39-

Crane, Diana (1972) I n v i s i b l e Col leges: Dif fusion of Knowledge in S c i e n t i f i c 
Communities, Chicago: Universi ty of Chicago Press . 

Crawford, Susan (1971) "Informal Communication Among S c i e n t i s t s in Sleep 
Research," Journal of American Society for Information Science, Vol . 22, 
pp. 301-310. 

Cronbach, L . J . (1951) "Coef f ic ient Alpha and the Internal Structure of T e s t s , " 
Psychometrika, Vol . 16, pp. 297 _334. 

Dickerman, M.B. (1975) Organization of Forest Research In Reference to 
Planning and Appl icat ion. Paper presented by the Deputy Chief for 
Research at the Workshop for Planning and Applicat ion Ass is tant 
D i rec tors , Denver, Colorado. 

Emery, F . E . (1967) "The Next Thir ty Years : Concepts, Methods and Ant ic ipa 
tions i1 i iumajT^ReJajJ^ Vol . 20, pp. 199-237* 

Ford, L . R . , J r . (1957) "Solution of a Ranking Problem from Binary Comparisons," 
American Mathematics Monthly, Vol . 64, Part I I , pp. 28-33 (Appendix A) . 

Fox, D . J . , and Guire , K . E . (1973) Documentation for MIDAS, Second E d i t i o n , 
Ann Arbor: Universi ty of Michigan S t a t i s t i c a l Research Laboratory. 

F r a n k l i n , J . L . (1973) A Path Analyt ic Approach to Describing Causal Relat ion
ships Among Socia l -Psychologica l Factors in Mult i -Level Organization. 
Unpublished Doctoral D isser ta t ion , Univers i ty of Michigan. 

Golembiewski, R.T. (1965) "Small Groups and Large Organizat ions," in March, J . G . 
( e d . ) , Handbook of Organizations, Chicago: Rand McNally. 

Gu i l fo rd , J . P . (1956) Fundamental S t a t i s t i c s in Psychology and Education, 
New York: McGraw H i l l . 

Gur in , P a t r i c i a , et a l . , (1969) " In terna l -Externa l Control in the Motivational 
Dynamics of Negro Youth," Journal of Social I s s u e s , Vo l . 25» PP- 29~53« 



-21 1 -

Havelock, R.G. (1969) Planning for Innovation through Dissemination and 
U t i l i z a t i o n of Knowledge, Ann Arbor: Center for Research on Ut i l i za t ion 
of S c i e n t i f i c Knowledge, Ins t i tu te for Social Research. 

Havelock, R . G . , and Lingwood, D.A. (1973) R&D U t i l i z a t i o n Strategies and 
Functions: An Analyt ical Comparison of Four Systems. Final report to 
the Manpower Administrat ion, U.S. Department of Labor, Contract #82-26-
72-04. Ann Arbor: Center for Research on U t i l i z a t i o n of S c i e n t i f i c 
Knowledge, Ins t i tu te for Social Research. 

James, L . R . , and Jones, A.P. (1974) "Organization Climate: A Review of 
Theory and Research," Psychological B u l l e t i n , Vol . 81, pp. 1096-1112. 

Katz , D. and Kahn, R.L. (1968) The Social Psychology of Organization, New 
York: Wiley. 

Kluckhohn, F . R . , and Strodtbeck, F . L . (1961) Var iat ion in Value Or ientat ions, 
Evanston, 111.: Row, Peterson. 

Koch, J . L . (1970) Technicians in the United States Forest Serv ice , Los 
Angeles: Socio-Technica1 Systems, Graduate School of Business, University 
of C a l i f o r n i a . 

L e a v i t t , H. (1965) "Applied Organizational Change in Industry: Structural 
Technological and Humanistic Approaches," in Marsh, J . G . ( e d . ) , Hand -
book of Organizat ions, Chicago: Rand-McNally. 

L i k e r t , R. (1961) New Patterns of Management, New York: McGraw H i l l . .c 

L i k e r t , R. (1967) The Human Organization, New York: McGraw H i l l . 

Lingwood, D.A. (1969) Interpersonal Communication, Research Product iv i ty , 
and I n v i s i b l e Col leges. Unpublished Doctoral D i s s e r t a t i o n , Stanford 
Univers i ty. 

Lingwood, D.A. (1976) "Action Research on the Research of the U.S. Forest 
S e r v i c e , " in J o l l y , J . A . and Creighton, J .W. , (eds. . ) , Technology 
Transfer in Research and Development, Monterey, C a l . : Naval Postgraduate 
School, pp. 64-85-

L i p e t z , B. (1970) "Information Needs and Uses ," in Cuadra, C. ( e d . ) , 
Annual Review of Information Science and Technology, Vol . 5, Chicago: 
Encyclopaedia Br i t ann ica , pp. 1-32. 

Mann, F . C . (1967) "Achieving an E f fec t ive S t a f f , " in E i s l e , C.W, ( e d . ) , 
The Medical Staf f in the Modern Hospi ta l , New York: McGraw H i l l . 

Mann, F .C . (1968) "The Researcher and His Working Environment," in Arm, 
D.L. ( e d . ) , V is tas in Sc ience, Albuquerque, N.M.: Universi ty of Mexico, 
pp. 25-^7. 



-212-

Menzell , H. (1958) The Flow of Information Among S c i e n t i s t s : Problems, 
Opportunit ies, and Research Questions, New York: Columbia Universi ty 
Bureau of Applied Social Research. 

Michael , D.N. (1968) The Unprepared Society: Planning for a Precarious 
Future, New York: Basic Books, Inc. 

Michael, D.N. (1971) On the Social Psychology of Organizational Resistances 
to Long-Range Social Planning, Ann Arbor: Center for Research on U t i l i z a 
tion of S c i e n t i f i c Knowledge, Ins t i tu te for Social Research. 

Michael, D.N. (1973) On Learning to Plan and Planning to l ea rn : The Social 
Psychology of Changing Toward Future Responsive Societal Learning, 
San Franc isco: Jossey Bass. 

Morris, W.C. (1970) The Information In f luent ia l Phys ic ian : The Knowledge 
Flow Process Among Medical P r a c t i t i o n e r s . Unpublished Doctoral D isser 
ta t ion , Univers i ty of Michigan. 

Morris, W . C , and Lingwood, D.A. (1973a) Forest Service Research: Knowledge 
Flow in An Applied R&D System. F i r s t Year Report. Ann Arbor: Center for 
Research on U t i l i z a t i o n of S c i e n t i f i c Knowledge, Ins t i tu te for Social 
Research (mimeo). 

Morris, W . C , and Lingwood, D.A. (1973b) The Forest Service Research Study: 
An Analysis of Job Role and S c i e n t i f i c and Applied Contribution. Ann 
Arbor: Center for Research on U t i l i z a t i o n of S c i e n t i f i c Knowledge, 
Ins t i tu te for Social Research. 

Morris, W.C and Sashkin, M. (1976) Integrated Problem Solv ing, S t . P a u l , Minn.: 
West Publishing Company. 

Nunnally, J . (1967) Psychometric Theory, New York: McGraw H i l l . 

P a i s l e y , W.J. (1965) The Flow of (Behavioral) Science Information: A Review 
of the Research L i t e r a t u r e , Palo Al to: Stanford Un ivers i ty , Ins t i tu te 
for CommunI cat ion Research. 

P a i s l e y , W.J. (1968) "Information Needs and Uses , " in Cuadra C. ( e d . ) , Annual 
Review of Information Science and Technology, Vo l . 3 , Chicago: Encyclo-
paed ia Br i tann i c a , pp. 1 -30-

P a i s l e y , W . J . , and Parker, E . B . (1968) "The AAPOR Conference as a Communication 
Medium," Publ ic Opinion Quarter ly , No. 32, pp. 65 _ 73-

Parker, E . B . , Lingwood, D.A., and P a i s l e y , W.J. (1968) Communication and 
Research Product ivi ty in An In te rd isc ip l ina ry Behavioral Science Research 
Area, Palo Al to: Stanford Un ivers i ty , Ins t i tu te for Communication Research. 



-213-

P e l z , D.C. (1967) "Creat ive Tensions in the Research and Development Climate," 
Sc ience , Vol . 157, pp. I6O- I65 . 

P e l z , D.C. (1970) "What It Takes to Make a Problem Solver Product ive," 
Innovation, No. 9* 

P e l z , D . C , and Andrews, F.M. (1966) S c i e n t i s t s in Organizations: Product ive 
Climates for Research and Development, New York: John Wiley and Sons, 
I nc. 

P r i c e , D .J . de S. ( I963) L i t t l e Science Big Sc ience , New York: Columbia 
Univers i ty Press . 

R i c e , A.K. (1958) Product ivi ty and Social Organization: The Ahmedabad Experi
ment , London: Tavistock Publ icat ions. 

Rogers, E.M. , with Shoemaker, F . F . (1970 Communication of Innovations: A 
Cross-Cul tura l Approach, New York: Free Press . 

Roose, K .D. , and Anderson, C J . (1970) A Rating of Graduate Programs, _̂ 
Washington, D.C.: American Counci1 on Education. 

Rosenthal , R.A. , and Weiss, R.S. (1966) "Problems of Organizational Feed
back Processes , " in Bauer, R. ( e d . ) , Socia l Ind ica tors , Cambridge: KIT 
P r e s s , pp. 302-3^0. 

Rotter , J . B . (1966) "Generalized Expectancies for Internal Versus External e 

Control of Reinforcement," Psychology Monographs, Whole No. 609, pp. 1-28. 

Schon, D.A. (1967) Technology and Change, New York: Dell Publishing Company. 

Schreyer , R.M. (197*0 Individual Orientation and Research Factors Influencing 
S c i e n t i f i c Ef fect iveness in the U.S. Forest Serv ice . Unpublished Doc
toral D isser ta t ion , Univers i ty of Michigan. 

Seashore, S. (1954) Group Coheslveness in the Industr ia l Work Group, Ann 
Arbor: Survey Research Center, Ins t i tu te for Social Research. 

Sonquist , J . A . , and Morgan, J . N . (1964) The Detection of Interact ion E f f e c t s , 
Ann Arbor: Survey Research Center Monograph No. 35, Inst i tu te for Social 
Research. 

Tannenbaum, A . S . (1968) Control in Organizat ion, New York: McGraw H i l l . 

T r i s t , E . , and Bamforth, K. (1951) "Some Socia l and Psychological Conse
quences of the Longwall Method of Coal-Gett ing," Human Rela t ions , Vol . 4. 



-214-

UNESCO (1973) " Internat ional Comparative Study on the Organization of Re
search U n i t s , " (a quest ionna i re ) , P a r i s : UNESCO NS/R0U/295/RU. 

U.S. Forest Serv ice , Manual, Ser ies 1000, Application of Research Resu l ts . 

Weick, K .E . (1969) The Social Psychology of Organizing, Reading, Mass.: 
Addison-Wesley. 



-215-

APPENDIX A 

QUESTIONNAIRE AND CODING MATERIALS 



-216-

C E N T E R FOR R E S E A R C H ON UTILIZATION OF S C I E N T I F I C KNOWLEDGE / INST ITUTE FOR SOCIAL R E S E A R C H / T H E UNIVERSITY OF MICHIGAN 

ANN ARBOR, MICHIGAN 48106 

MEMORANDUM 

TO: Station Directors 

FROM: B i l l Morris and Dave Lingwood, 
The University of Michigan 

DATE: February 27, 1973 

We are ready to mail the study questionnaires to our contact person, 
, at the station. He or she has instruc-

tions and guidelines included with the material. For your information, 
however, we don't think i t would be a good idea to distribute the ques-
tionnaries until the staff has had a short note from you indicating that 
they are coming. 

We are enclosing copy of the questionnaire for you. We thought perhaps 
you might l ike to f i l l i t out yourself; then tuck i t away someplace until 
we have the data analyzed; and then bring i t out and compose your percep
tions with scient ists and technicians at the station. All ADs, PLs, and 
scient ists are being asked to aprti.cipate, plus at lease one-third (ran
domly chosen) of your technicians. Only the support services staff has 
not been asked to participate in the study. 

/ j v j 



I S R 
C E N T E R FOR R E S E A R C H ON UTIL IZATION O F SCIENTIF IC K N O W L E D G E 

INST ITUTE FOR S O C I A L R E S E A R C H , U N I V E R S I T Y O F MICHIGAN, ANN A R B O R , MICHIGAN 48106 e 
F O R E S T S E R V I C E R E S E A R C H S T U D Y 

Dear Forest Service Researcher: 

During the past two years we at CRUSK have been working with Forest Service Research leadership 
in a study designed to diagnose the strengths of the organization, as well as to identify and work on 
areas where improvements may be made. We are concentrating on the fields of: 

(1) organizational planning and goal setting 

(2) organizational climate, process, and leadership 

(3) the activities, rewards, and opportunities of scientists, administrators, and technicians 

(4) the relations between scientists and the users of knowledge they produce, that is, the 
important topic of how research gets sent to and utilized by users. 

In the first year of our work we talked to many individuals inside Research about these areas. Now r 
we have developed a survey instrument which will be used to give us a complete picture of the whole 
Research system. You, together with all other scientists and administrators, and a random sample of~ 
technicians, are being asked to fill out this questionnaire. v 

This study is not just an academic exercise. Results will beused, beginning next year, to reinforce 
strengths and help design changes where needed in the system. 

The questionnaire will ask you to describe and give your opinions about each of the four areas above, 
and also for information about yourself. After each section of questions you will be invited to write r 
any comments you have about that topic on separate sheets provided. The questions we ask in the 
four areas are drawn from what we have learned about Forest Service Research in the past two years, 
suggestions from a consulting team (WO and field) we have asked to guide our work, and from past 
research in the four areas. The questions we ask about you at the end of the questionnaire are 
necessary in our analysis so we may understand answers given in the four topic areas. 

In any study where we ask for opinions and information about people, we are obligated to protect 
the anonymity of our respondents. We guarantee that your answers will be completely confidential, 
and that you will not be identified in any way in our reports to the Forest Service, or in the sessions t 

we will have with stations to help you and your leadership understand our results and use them to 
design changes. Obviously, however, we need to know who you are in order to control administration 
of the survey and to save you the inconvenience of further mailings once you have returned the forms. 
The identification number on the questionnaire serves this purpose; but remember please, only the 
two of us will ever have access to this confidential information. 

Specific instructions are given on the next page. When you have completed the questionnaire, please 
seal it in the envelope provided, and mail it directly to us. 

Thank you for your help. 

Sincerely yours, 

William C. Morris, Ph.D. 
Project Director, CRUSK 

David A. Lingwooi ,.. _...„/ood, Ph.D. 
Project Director, CRUSK 
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® INSTRUCTIONS? " 
Most questions can be answered by filling in one of the circular answer spaces. If you do not find the answer 
which exactly fits you, please estimate, or use the answer which is closest. 

This form is designed for automatic processing. Please follow these requirements: 

- Fill in the answer circles completely and darkly, using ONLY a soft lead pencil (No. 2 is best). 
- Erase completely any answers you wish to change. 
- Where written numbers or short answers are called for, stay well inside the designated response areas. 
- Make NO stray marks or comments anywhere on the form. Use the green section for your comments. 

-2-

I. ABOUT PLANNING: 
Below we would like you to tell us how you feel about research planning in your station. How are goals set, 
who does it, who plans how to get to the goal, and how is the process evaluated? 

1-1, To what extent does your station emphasize 
each of the following factors regarding 
research planning? (Be sure to fill in one and 
only one circle for each factor below.) 

b. Use of special planning units 

c. User group participation in planning 

d. Projecting the future based on present trends 

e. Specifying long range goals 

f- Examining the basic assumptions (about resources, 
society, etc.) on which plans are based 

g. Handling interpersonal or conceptual conflicts 
which arise during planning 

h- Integrating research plans with broader FS plans 

i- Depending on plans made in the Washington office 

I- Learning from mistakes made in past plans 

Using plans involving high risks, but which have 
great potential payoff 

m.Using adequate time frames in planning 
1-2. The items below refer to planning at several 

different levels in the Forest Service. To 
what extent are you satisfied with: 

a. Your own level of participation in short range 
research project planning 

b. Your own level of participation in station 
long range planning 

C . The way your station as a whole does long 
range planning now 

d. The way Forest Service Research as a 
whole docs long range planning now 

e. The way the Forest Service as a system does 
long range planning now 
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1-3. What else would you like to say about PLANNING? (At the end of each section we will ask you if you 
would like to add anything about that subject. We have included a section of green sheets at the end of 
the questionnaire to be used for this purpose. Each time, if you have additional comments to make, 
please turn to the green section to make your remarks.) 
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II, A B O U T Y O U R S T A T I O N _ 3 _ 
Here we are interested in the station in which you work. ( For each pair of extreme statements below, please darken 
the circle in the column which most accurately describes your opinion. Be sure to fill in one, and only one circle for each pair 
of statements. If you do not know, or if the statements do not apply to you at all, fill in the circle in the appropriate column. 
These instructions will apply in all of the sections below in which we use these paired-statement questions.) 

a. The qual i ty of statistical assistance and 
services is complete ly satisfactory 

b. The qual i ty of editorial assistance and 
services is 'complete ly satisfactory 

C The restr ict ions imposed on scientists 
and engineers of the station by adminis
trative regulations are minimal 

d. The station is wil l ing to overlook devia
tions from policies or procedures when 
such deviations arc done to improve the 
station 
e. T h e station has done very well in adapt
ing to changing c ircumstances -- that is, 
keeping up with the times 

f. There is an atmosphere of dedication 
to work in the station 

g. T h e research activities of the station are 
extremely interesting and conceptual ly 

e x c i t i n g 

"he research program of the station is 
. 0 n i y coherent 

i. I feel free to seek information I need 
from persons outside the station 

j. I am very satisfied with the amount of _ 
information I get about what is going on \J 
in the station j ^ -
k. It is very easy for me to exchange information j 
and ideas about my work with people like myself >-\ 
from other projects in the station 

• 1. Scient i f ic and technical staff meetings 
are convened very frequently in the 
station 

m. I am very satisfied with the way evalua- ^ 
ation panels are working in the station O 

n. I am very satisfied with the way research 
is carried out in the station O 

O. Al l in al l , the station does an excellent job k 

of fulfill ing its objectives and achieving Q 
its goals 

D O 
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|b* The quality of statistical assistance and 
O Q services is completely unsatisfactory 

I N The quality of editorial assistance and 
Q services is completely unsatisfactory 

The restrictions imposed on scientists 
and engineers of the station by adminis- O 
trative regulations are excessive 

T h e station is opposed to any and all devia
t ions, and actively enforces adherence to Q 
all policies and procedures 

The station has done very poorly in 
adapting to changing circumstances O 

There is the feeling that everyone in the 
O station only works there to make a living O 

T h e research activities are uninteresting _ 
O and unexcit ing 

i-
|- 1 The research program is utterly 

O fragmented O 

I do not feel free to seek information 
O I need from persons outside the station 

iLj I am very dissatisfied with the amount of — 
\J information I get about what is going on \J 

in the station 
| / It is very difficult for me to exchange information 
• s and ideas about my work with people like myself r\ 
£ T from other projects in the station M: 
fk Scient i f ic and technical staff meetings are 
O very rare in the station O 

W I am very dissatisfied with the way evalu-
,0 ation panels are working in the station O 

I am very dissatisfied with the way research 
O carried out in the station O 

Q O O 
11-2. What else would you like to say about Y O U R S T A T I O N ? (Please use the green section at the end.) 

Al l in al l , the station does a very poor job 
Q of fulfi l l ing its objectives and achieving its Q 

goals 
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III. ABOUT YOUR WORK ENVIRONMENT OR LOCATION 
® Here we are interested in the place you do your work: your laboratory, facility, or site. 

e 
a. There are few distract ions (noise, phone 
calls, unforeseen visi ts , etc.) to interrupt 
the work at my locat ion 

b. There is a very high degree of cooper
ation among people at my location 

c . There are many opportunit ies for infor
mal discussions among scientists at my 
location 

d. There is an atmosphere of dedication 
to work at my locat ion 

C. My location makes contact with non-
FS researchers in my scientif ic discipline 
very easy 

f. My location makes contact with the 
rest of the station very easy 

g. My location makes contact with user 
groups very easy 

h. My location is close to sources of data 
I need for my research 

i. The way in w h i c h scientif ic equipment 
is shared at my location is completely 
satisfactory 

j. My access to l ibrary and information 
services is complete ly satisfactory 

k. My location is a good place to live 
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There are so many distractions that work 
O is practically impossible O O 

There is very little cooperat ion among 
O people at my location 

Sf" There are very few opportunit ies for infor-
O mal discussions among scientists at my 
h\ location 

o o b o 

f There is a feeling that everyone at my 
O location only works there to make a 

living 

_ My location makes contact 'wi th n o n - F S 
O researchers in my scienti f ic discipline 
c - . very diff icult 

My location makes contact with the rest 
O of the station very diff icult 

My location makes contact with user 
O groups very diff icult 

My location is isolated from sources of 

0 data I need for my research 
' The way in which scienti f ic equipment is 

Q shared at my location is completely 
unsatisfactory 

1 " My access to library and information 
O services is completely unsatisfactory 

_ My location is not a very good place to 
O live 
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IV. ABOUT YOUR UNIT 
Here we are interested in the most immediate organizational grouping in which you do your work: your 
project, program, or branch. 

a. The space avai lable for the work of my 
unit is completely adequate 

b. My unit is very wel l equipped 

c . When any change involving my unit is 
underway, there is usually a lot of infor
mation about it available to me 

d. My unit is not at all isolated from a 
desirable intel lectual and research 
environment 

r 

b 

i- • 

b 

o 
c I have many regular contacts on job- -
related questions w i th the members of my O 
unit jr. 

f. Technica l and service staff are very 
often invited to part icipate in staff Q 
meetings of the uni t 
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T h e space available for the work of my 
O unit is inadequate 

(Q My unit is very poorly equipped 

When any change involving my unit is 
underway, almost no information is 

\2 usually available to me 

My unit is extremely isolated from a 
Q desirable intellectual and research 

environment 

^ I have few regular contacts on job-related 
O questions with the members of my unit 

|ft Technica l and service staff are very rarely 
invited to participate in staff meetings of 

^ t h A u n i t 
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f Most of my unit's work requires cooper-j^" 
.ion of scientists from different disciplines© 

•1 i l H 00 
B ? 5 g I 

h. Co-ordination between research units ts 
very frequently required in my work o 

6 i 
o 

i. All of my unit's research results find 
follow-up or practical application 
j. There is persistent and strong pressure 
from outside my unit to ensure that its 
results find follow-up or practical appli
cation 
k. There is persistent and strong pressure 
from within my unit to ensure that its 
results find follow-up or practical appli
cation 
I. Unit staff often serve as consultants with^_ 
user groups regarding applications of our y / 
work h': 
m.My unit has made an outstanding contri- F" 
bution to scientific or technical develop- O 
ment in its field jja! 

o 

i 
o 
p 

b 
b 

b 

lx~ Most of my unit's work involves scientists 
from a single discipline O 

W' Co-ordination between research units is 
;Q rarely required in my work O 
* <. 
\ 

None of my unit's research results find any _ 
© follow-up or practical application & 

ll^There is no pressure from outside my unit 
© to ensure that its results are made use of 0 

j§4 There is no pressure from within my unit to 
© e n s u r e l n a t l t s results are made use of 0 
I t 

Unit staff never serve as consultants with 
© user groups regarding applications of our O 
m w o r k 

P * My unit has made little contribution to 
© scientific or technical development in its O 
&| field 
I 

|Pf f><** The existence of my unit passes largely _ 
O © unnoticed in the Forest Service as a O 
fes* v/ h o I e 

ABOUT YOUR SUPERVISOR 
In this section we will ask you several questions about your immediate supervisor. We are interested in the 
person to whom you report directly for the largest proportion of the work you do. 

V-1. What is your supervisor's title? 
Station Director Q Program manager-—O 
A.D. 0 P L - O 
W.O. Division staff © Scientist O 
member or director ' 

V-2. Now we would like to ask some general questions about your supervisor. 
O O P o a. My supervisor is very concerned with 

getting work done 
My supervisor is not at all concerned with 

O getting work done 

b. My supervisor is very concerned with 
keeping his subordinates satisfied and 
happy 
c. My supervisor keeps up-to-date on the 
the scientific and technical skills he needs 
in his discipline 
d. My supervisor does a good job relating 
to outside groups, agencies, and 'clients' 

e. My supervisor frequently offers new 
ideas for solving job-related problems 

f. My supervisor is very concerned that I 
w and 'get ahead' professionally 

g. My supervisor is very friendly and easy 
to approach 
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My supervisor is not at all concerned with 
keeping his subordinates satisfied and 
happy 

o 

o 
pi My supervisor does not keep up-to-date on 
Q the scientific and technical skills he needs O 
& t - . in his discipline 
p.? M y supervisor does not do a very good job 
O relating to outside groups, agencies, an d 
gT 'clients' 

r My supervisor rarely offers new ideas for 
O O solving job-related problems p_ |; 

Y" My supervisor is not very concerned that I 
© ©grow and 'get ahead' professionally 

o 
* My supervisor is not very friendly or easy 

j£) to approach 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 
n. The work of my unit is well known and 
highly regarded in the Forest Service as a 
whole 

IV-2. What else would you like to say about YOUR UNIT? (Use the green section. 

o 

o 

o 

o 

o 

o 

o 
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® 

h. I can influence the activities and decis
ions of my supervisor to a great extent on fQ 
matters that are of concern to me 
i. My supervisor encourages people who 
work for him to exchange opinions and 
ideas among themselves 

j . I am kept well informed of my super
visor's assessment of my performance 

k. My supervisor is highly concerned with 
maintaining high standards of performance[Q 

I. My supervisor uses very general super
vision; e.g., I am definitely on my own to |0 
carry out the basic tasks of my job 

n\My supervisor shows interest in my worlf 
and periodically discusses it with me 

a My supervisor is always up-to-date on 
policies, rules, and regulations of the FS 
and of the station 

a Taking all things into consideration, I 
am very satisfied with my supervisor 

o o 

P P 

O P 
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I can't influence the activities and decis-
jQions of my supervisor on matters that are Q 
\;;.of concern to me 

?• 

•My supervisor discourages people who work 
pvfor him from exchanging opinions and ideas/~\ 
^among themselves 

I am not kept informed of what my super- _ 
visor thinks of my performance ^ 

. 5" My supervisor is not very concerned with 
0 maintaining high standards of performance O 

My supervisor uses very close supervision; 
|0 e-g-. he doesn't put me on my own to carryO 

s, out the basic tasks of my job 

My supervisor shows little interest in my 
U work and rarely discusses it with me 

My supervisor is rarely up-to-date on 
O policies, rules, and regulations of the FS 
* and of the station 

Taking all things into consideration, I am 
;0 very dissatisfied with my supervisor 

o 

o 

o 

ft p If 
V M . Below are several general questions about your job. 

a. I work under much less time pressure 
than I think would be optimal for me 10 

o 

o 

o 

o 

o 

o 

o 

o 
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VI. ABOUT YOUR |OB 

^ I work under much more time pressure 
?© than I think would be optimal for me O O 

b. I have a feeling of complete security 
in my work 

r _* 1 have a feeling of extreme insecurity in ^ _ 
D O P my work O O 

C. I never consider leaving F S. research 

d. My responsibilities are in excess of my $ 
capabilities © 

e. My present work is extremely challenging © 

f. Most of my research is basic in orien
tation 

g. My present work is likely to make a 
very substantial contribution to scientific 
or technical knowledge in my field 

h. My present work is likely to make a 
very substantial contribution to practical © 
application or use 'on the ground' ^ 

i. Forest Service leadership encourages 
and rewards me for getting 'on the ground 
applications of my research 

Jir I would leave FS research if I had a suit-
© able opportunity to do so O O 

jP Pi |&My responsibilities are far below my 
© jO 0 capabilities O O 

My present work is not very challenging Q O 

Most of my research is applied in orien
tation 

^ My present work is not likely to make a 
substantial contribution to scientific or 
technical knowledge in my field 

My present work is not likely to make a 
©substantial contribution to practical 
L- application or use 'on the ground' 

o o 

o o 

o o 
'Forest Service leadership does not encour
age or reward me for getting 'on the ground'O 
applications of my research 
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J. The opportunit ies I have for advanced 

letely satisfactory 

M r i ^ 
« kg f£ 

7-

B 

echntcal or managerial training are com 

. Techn ica l information systems are 
available for my use whenever I need them - Q 

I. The number of publicat ions I have is 
extremely important in getting a pro
motion in my station 

nx The qual i ty of work I do is extremely 
important in getting a promotion in my 
station 

n. I am very satisfied with my chances for 
promotion in this station 

o. As I think about my career and getting 
ahead in the F S , I would say I have made 
great progress 

p. Consider ing my job as a whole -- all 
aspects of it - I like my job extremely 
well 

_Si .The opportunit ies I have for advanced 
Q technical or managerial training are com-

u 
re 
4—< 
«i r-ft> E 

pletely unsatisfactory o o 
& Technica l information systems are not 
Oavailable to me at all O O 

I, 
F T h e number of publications I have is of 
O little importance in getting a promotion in O 
t my station 

* The quality of work I do is of little 
Q importance in getting a promotion in my O 

station 
t 
f I am very dissatisfied with my chances for 
0 promotion in this station Q 
t 
t -

As I think about my career and getting 
Q a h e a d in the F S , I would say that I have Q 

made little progress 
1 - -

|* Considering my job as a whole -- all 
O a s p e c t s of it - I do not like my job at O 

all 
VI-2. Now we would like you to consider your personal preferences concerning different conditions for 

G 

doing y o u r research 
a . I prefer work ing on problems that are M 
capable of quick solution O 

t 
b. I prefer projects that are clearly defined |, 
..nd well structured right from the begin- y S 

% r 
c. I prefer to work on abstract problems 
that may have no immediate practical © 
application fc. 
d. I prefer to generalize in research as much as fr 
possible, mapping out broad features of import-
ant new areas, leaving detailed study to others | ^ 

e. I do not mind undertaking projects 
that involve considerable risks of failure I Q 
if the problem interests me ^ 

I ' 
T. I prefer to take personal responsibil ity |T 
for work ing 'on the ground' with users to O 
get practical application of my research If: 

is 

g. I prefer to work in close association jL* 
with others in doing research projects f~ 

h. I prefer to work deduct ively: deriving [ 
specif ic instances out of abstract principles © 

I 
i. I prefer to prepare mysel f any interpret- [_ 
at ions, and popularized articles based on O 
my work 

Q I prefer to work on problems with a long 
time frame 

*r I prefer projects that may be unclear and 
O have little structure in the beginning 

* I prefer to work on projects that are 
sJ directly relevant to practical application 

f I prefer to specialize in selected narrowed areas, 
O probing as deeply and thoroughly as possible 

| L I prefer undertaking projects that do not 
\J involve considerable risks of failure 

o 

o 

o 

rs>-

j . I prefer to consider many aspects 
of a problem at the same time 

If: 

|M prefer to leave to others the responsibility 
Q for applying my research 'on the grou nd' Q 

{L I prefer to work by myself on research 
t ? projects w 
W 

• I prefer to work induct ively: deriving 
Q general principles out of specific obser- Q 

vations 

p I prefer to leave the preparation of abstracts, 
O interpretations, and popularized articles to Q) 
k others 

b l prefer to consider only a few aspects ^ 
of a problem at the same tiiue ^ 

o 

o 

o 

o 

o 

o o 

o 

o 

o 

o 

o l 

o 

o 

o 

o 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
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VI-3. Listed below are different kinds of opportunities which a job might afford. First, if you were to seek 
another job, how much importance would you personally attach to each of these (disregarding whether 
or not your present job provides them)? (Rate all items A through P under'Importance.*) Second, to what 
extent does your present job actually provide an opportunity for each of these factors? (Rate all items 
A through P on 'Opportunity.') Importance Opportunity 

You would attach Present job provides 
is m g is r p

 s-i IT; i 
I ! t 1 I t I f | | | | i 

a. to make full use of my present g ^ — ^ — £ p T n ^ ~rT 
knowledge and skills 0 Q P U P P U f j V V 

b. togrow and ,earn new know,edge | | g ^ { j g S B O b 

I" & I • »• j - u U ! k 

c. to earn a good salary 0 O O O O O O O O Q 
d to advance in administrative t L | j L L A k k A n 

authority and status P 0 0 0 0 O O O O O 
e. to advance in the professional L I I t t t S; t l

A L 
respect of colleagues and c h i e f s O O P P O U P U U <~> 

f. to work with colleagues of high R K S ft R K R ft h O 
technical competence O Q O £> O. "P g p P U 

& to have congenial co-workers 1 I k L K h K A A 
as colleagues P 0 P U P U P U U U 

h, to work under chiefs of high ^ S I U O O O h © 
technical competence P 0 0 0 0 U U r U P U 

i. to associate with top executives 1 R K £ b * JL ^ U 
in the organization P P Q p O U U D y V 

j. to work on difficult and P> K h h h O t> O O O 
challenging problems P O P P P P P V P W 

k. to have freedom to carry out >\ r \ rK h\ f \ r\ r\ r\ 
my own ideas P U P U U U U p U 

I. to contribute to broad technical fek >N r-\ /-\ /~\ ^ r*̂  /"\ 
knowledge in my field P O P P O U V U V V 

m. to work on problems of central h A h h r» n A H h O 
importance to the station P P U U U U V V-T y 

n. to be evaluated fairly in propor- k h A h h A A A A . A 
tion to what I contribute O O O 0 P P. U J J U \ U 

P fe> I" r. K t A ^ 

o. to have stability of employment © Q 0 P P O O 0 O O 
p. to work on problems of central impor- fc t 

tance to the station's user groups P O P P P U y y P U 
V M . To what extent does each of the sources below offer you the most stimulus to perform well in your job? 

-8-

Extent to which each factor fr^ 
Stimulates me to perform well je £ 

a. My own standards © 
b. My supervisors j© 
c. Colleagues in this station 0 
d. Colleagues elsewhere J0 
e. My own previous work or plans 
f. Problems arising in practical applications O 
g. N F S or S & P F user groups © 
h. User groups outside the F S © 
L My own curiosity © 

F 

Ox © £ 

o o O O o O Q O o o o O o o o o 
p o o o 
b o O o o o o o 
O 
P 

o o O O 
P p O O 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
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VI-5. Now we would like to know how you 
actually spend your time on the various 
activities related to your job with the 
Forest Service. 

First, in an average week, how many 
hours (paid or unpaid) do you actually 
spend in work and work-related activities? 
(Write the number of hours in this box) 

TOTAL HOURS PER WEEK 

i i « 

< 0 > ® ®@ @® ®@ @® ®@ @® ®@ @® @® ®@®@ 
0 © © 0 © © © © © © © © © © O © © © © © 0 0 © © 
© © ©@ © © ©@ © © © © ® © © © © ® ® © ©® ® ® 
@® ® ® ® ® @® ® ® ® ® ® ® ® ® ® ® ® ® ®® ®@ 

® © ® ® ® © © © ® ® ®@ © © ® ® ©® ® © 
© © © © © ® © © © ® © © © © ® © © ® © ® © © © © 
© © © ® ® © © ® ® © ® ® © © © © © ® © ® @©®@ 
® © © @ © © © ® @ © © © © @ @ @ @ @ ® ® ® © @ © 
® ® ® ® @® ® ® ® ® ®@ @® ®@ ®@ ®@ <§>® ®@ 
@® @® @® ®@ ®@ @® ® ® @® @® ® ® @ ® 

® 

Do not write in the box above, 

Of this total work time, how many hours do you spend on each of the following types of 
activities? (If it varies, strike an average. Again, write completely within the boxes provided.) 

a. Scientific or technical work H O U R S : 

Of the a hours, how many do you spend 
on each of the following six activities? 

•HOURS 

•HOURS 

CD 
CD 

My own work (including reading and writing) **£*••*• HOURS 

Preparing research documentation such as I? 
study plans, work unit descriptions, etc. f 

Supervising the scientific or technical J; 
work of others '$ 

Consulting with other scientists: giving t 

or getting scientific or technical help f 
Communicating with or training 1 HOURSi' *• \ 
user groups 7*"" ' L _ J 

• 

Other scientific or technical / . . . . .HOURS \ T 

For each activity, would you like to 
spend more, less, or about the same 
amount of time as you do nov? 

More Same Less 

D o 
•b 

o 
t 

p 
b b 

•HOURS: b 
P 
ir, 

o 
Administrative or other non-scientific or 
non-technical work 

H O U R S 

Of the J2_ hours, how many do you sp 
each of the following three activities? 

Internal administration: expediting 
services, etc. 

end on 

& . . H O U R S : [ 

Communicating with higher-ups — r. £.....HOUR5 ED 

U 
O 

o 

o 
b 
o 

i f? 

9 

Other non-scientific or non-technical HOURsj, f Q O 

o 
u 

O 
O 
\ • 

O 

o 
i 5 ' 
o 
k 
> 

V. 
< 

I 
0 
O 

O 
c. Teaching and training H O U R S ; ^ 

Of the x. hours, how many do you spend on each 
of the following three activities? ^ 

Receiving own training 

University or other course teaching HOURS 

Other teaching and training - -HOURS 

- H O U R S ! 

C D 

CD 

O 
b 
o 

t 

P 
••I o 

I 

o 
o 
0 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
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® V I I . A B O U T U S E R S O F Y O U R R E S E A R C H - 1 0 
N o w we would like to turn our attention to the processes by which the research you produce or supervise 
gets transmitted to , and used by , your important 'users. ' 

V I M . L e t ' s begin by identi fying who these important user groups are. Be low are listed several groups 
which might be potential audiences for the research you produce or supervise, i.e., people who 
would f ind it relevant to their own interests. Blacken two circles for each group: f i rst , the extent > 

to which this group is now a part of y o u r actual audience; and second , the extent to which you 
think the group should be a part of your audience. 

T o what extent is this group T o what extent should this group 
p; 

: your audience. 

To what extent is this group T o what extent should this group 
part of your actual audience? be a part of your audience? 

*~ r*1- ; r~ ° >• t I. I » «• ° >. 
? * p- * - R r f"" i '•- tt * c . 

+2 c £ fex JS £ £ fcx 
§ ** 13** c *J 3£ at - ™ *J c * j *| t» 

C * _ C Q C 0 0 c _w c 2 c Q C _>c * 2. * - c - W
 B,*» ««j «3 re _£ = « R « «V c £ • ° x £ * _> * L ° x © £ 5 © ._ x £ x ° x o x o £ ©o r- « r r « r- « h- *i h-Eb c_"0 r—« r—*> r-*t H-DC Q"C 

a. Researchers inside of the Forest Service 6 o b b b O b b o o o o 

b. Researchers outside of the Forest Service .. o o o o 0 O o o b p o o 

6 o o o o o 
'f 

0 o 
%•> 

b o o o 

d. State and Private Forestry, FS • o o o 0 o o 0 
X 

o 0 o o o 

e. WO Research branch policy makers 
and administrators o o o o 

is-
o o p o o o o o 

f. Other Federal policy makers 
and administrators o o o o o o o 0 o o o o 

g. State forestry agency and other state 
policy makers and administrators o o o o o o b 9 

i' 

Q o o o 

h. Business or industrial groups o o o o o o b q o o o o 

i. Environmental groups • o o o o b o o 
1 

b b o o o 

j . The mass media o o o o o o 
^ 
0 Q p o o o 

• o o o o b 
ii 

o o o o o o o 

VI1-2. L is ted below are several activities having to do with relat ionships between Forest Service Research an 
its user groups. We would like you to indicate two things for each act iv i ty: f i rst , please indicate the 
extent to which researchers in your station do that act ivi ty n o w : and s e c o n d , to what extent do you 
believe researchers in your station should be doing that act iv i ty . 

To what extent do researchers in To what extent should researchers in 
your station do these activities now? your station be doing these activities? 

a. Helping user groups develop a capacity to rt \ T ", 
solve their own problems O O O O O O O O O O O O 

b. Developing and using regular mechanisms _ y~v / -v _ _ _ _ _ _ 
for determining what users'needs are " O O O O O O O O O O O O 

C Transforming users'needs into problem * i. " 
statements and researchable questions O O O O O O O O O O O O 

d. Doing research which is directly 1 -
applicable'on the ground' O O O O O O O O O O O O 

e. Doing work on problems at the time ; ' ' 
they are most important to users O O O O O O O O O O O O 

f. Producing summaries, abstracts, and A A A A h A C\ r \ r \ C\ C\ C\ 
reviews of research findings O O O U P O V Q V V U U 

i i . '< t <• 
g. Rewriting research products in the language A ^ _ ^ ^ _ ^ . - . ^ ^ - . - v 

of each important user group O O O O Q O O O O O O O 
h. Determining who the important users should k̂ '- jsk »W ^ t !L: A A 

be for each finding to be transmitted - O O O O O O O O O O O O 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

1 



o >-
a. 
a. 

QC Is g_ >2 «s 
©S 6 £ £ x o _ o o 

Is I I t IS! ' ? 
= _ | H «/«= 

C _ rt _ V) a> rt _ rtm c u 
|Sg H K h £ H5> OO 

11- ® 

>J. Finding someone in each user group to help 
in the dissemination and implementation " V 

• 1 
l_ Selecting the most appropriate channels to | 

be used to reach each user most efficiently "" | 
k. Designing ways to get users and researchers 

working together on joint projects 
|. Organizing ways users and researchers can 

get together to exchange information 

VI I -3. What else would you like to say about U S E R S O F Y O U R R E S E A R C H ? (Use the green section.) 

V I I I . S C I E N T I F I C COMMUNICATION 

p P 
o o 

v b o 

b 9 o p 
1:: p P o o h fri*'. 

P 0 o P 
k i • k O 

i - o p 

P 0 0 
§

 1 

o 
*-

b 
1 
D 

0 
h 

b 
1 
D 0 
P 0 

V M M . How many of the following have you authored 
or co-authored within the past five years? 
(Include those accepted but not yet published where 
appropriate. Estimate if necessary.) © 

•s * 
a. Books written 

or edited 

© u _ rs iv\ <- j - £ i ix <k a u 
b. Book 

chapters 

C. Published abstracts 
or book reviews 

d. Journal 
a r t i c l e s 1 

e. Popularized 
articles 

f. Station publi
cations (scientific) 

g. Station publica
tions ('how to do it') " 

h. Unpublished technical 
reports or manuscripts 

i. Invited or contributed 
papers at meetings or 
symposia 

P . 

o 
b 
b 
O 

b 
p 
o 
i. 

? 
o 
k 
b 
b 

o 
o 
i 
» o 

p 
b 

o 
o 
b 
D 

O 

o o 
p p 
o o 
I;' ? 1 
O D 
O O 

o b 

b p 
p p b 

p 
i t ° ° 

* v VI11-2, How many of the following events have you 
attended in the past two years? (Estimate if [ 
necessary.) 

a. Work-related continuing 
education courses P P 

b. Scientific/Technical events: 
1. Regional or national 

meetings or symposia 

2. International 
meetings or symposia 

3. Workshops and 
seminars 

c. Researcher — User events: 
1. Workshops and 

seminars 

o 
i 

o 

p 
2. Public meetings — 

and hearings KJ 
3. User interest group r 

meetings (e.g., with Q 
cattlemen, loggers) r

|^ j r 

4. Planning meetings Q 
in public or private sector 

r 

P 
O 

O 

o 

O 

o 
o 

I; 

O o 
o o 

p o 

o o 
o o 
o o 
r L 
O P 

p ° 

p 
o 

P O O 

& O 0 

IV111-3. Here we are interested in the informal 
communication which takes place in 
your station, related to your work. 

a. How often do others in your station come to you 
for advice in each of the following areas? 

. 5 i | r! ti 
1 « &§ $ s i 

1. Advice on scientific 
or technical matters 

O o p o o 
b o b b p 
U m f'-t r 
b 6 o to, o i« p r f- 1 

o b b o o 
? • ^ ' I , | ' i 

b. How often do you go to others in your station 
for advice in each of these same areas? ! 

* • * r ^' | - r 

0 p o o 
& o B >̂ 

3. Advice on planning k J i ; U 
and goal setting \J \J \J \J 

4. Advice on getting | ^ |V 
applications 'on the O O © O 
ground' ^ 7 ^ fel fe^ 

2. Advice on adminis
trative problems 

3. Advice on planning 
and goal setting 

4. Advice on getting 
applications 'on the 
ground' 

t. Advice on scientific 
or technical matters 

2. Advice on adminis
trative problems 

p 
b 

b 

b 
|VIII-4. In the past month, how many of the follow

ing have you read, related to your work? 
(Estimate the number if necessary.) c 

1 © its Vi ..-

a. Books O © 

U X i ii 
(5 

b. Reviews O 
K 

P 
c. Journal articles 

or reprints 

d. Station • • 
publications O 

p 
p 
o 

e. Trade 
publications 

f. Unpublished papers 
and pre-prints 

o o 
I- : 
o o 

g. FS Manual sections or i~v 
other policy g u i d e l i n e s ^ ^ 

o 
o 
p 
o 
o 
O 

O P 

0 b 

0 
0 
0 
o 
0 

o 
o 
o 
o 
o 

1 
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0 
IX. 

IX-

A B O U T Y O U 
These questions are necessary for our analysis, to help 

1. What is your present age? | | | Y E A R S 
(Write the number in the box, then 
blacken the circles corresponding 
to the digits.) 

12-

® 
o © 

® © 
© © 
© © 
© © 
@ @ 

© 
© 

IX-2 What is the highest level of education you 
have completed? (Blacken only one circle.) 

a. High school graduate or less 
b. Some college, or 2-year 
C. College graduate (4-year) 
d. Some graduate work (no degree) 
e. Masters degree 
f. Doctoral degree 

o 
D 
O 
O 
O O 

IX-3. About the level of education you 
mentioned above .... Y E A R S 

a. How many years since completed?- 1 

(Write the number in the box, then 
blacken the circles corresponding to 
the digits.) 

b. From which institution? (Write 
name of institution inside box below.) 

©CD 
© © 
@® 
® ® 
® ® 

® 
© 
® 
® 

c. Field of specialization? (Write field 
inside box below.) 

d. Are you now working in a field other 
than that in which you were trained? 

Y E S - 0 
NO » D 

e. If you answered ' Y E S ' : specify the field 
in which you are working now. (Write 
name of field in box below.) 

us interpret the answers you have already given. 

IX-4. How many years have you been: 

.Employed by Forest Service Research? Y E A R S : 

Y E A R S : 

R>. Employed at this *~ 
station / „. " v 

fc^Wofkihg on"or 
fc-''.supervising your 
ft - present line of v 

•research (i.e., thai' .yv 

area directly con- . * w 
tributing to your 
present assignment)? -

(For each, write the number in 
the box, then blacken the circles 
corresponding to the digits. If 
any are less than one year, 
enter '01'.) 

Y E A R S : 

© ® 
0 © 
©® 
© © 
© © 
©© 
© © 

© © 

2)<S 
© © 
© © 
® ® 
© ® 
®® 
© © 
@© 
® ® 
9)C9 

IX-5. How many years (if any) were you employed 

b. Business or i n d u s t r y T ^ ^ T * ' 

, _ full time by;,. Y E A R S 

College or T 
university i , 

Y E A R S : 

Other 
govern
mental 

- • • Y E A R S : 

(Same instruct
ions as above. 
If you have 
never worked 
for one of the 
above, enter 
'00'.) 

- • 

® © 
© © 
© © 
© © 
© © 
© © 
© © 
@© 
© © 
© © 

Y E A R S : 

© © 

® ® © © 
o © 
© © © © 
© © © © 
© © © © 
© © ©@ 
© © .© © 
® ® © © 
© © 
© © 

IX-6. What is your present working title? 

a. Technic ian 
b. Scient ist 
C. Project Leader 
d. Program Manager 
e. Asst . Director 
f- Other (Specify inside the box 

below.) 

o 
o 
o 
o 
o 
o_ 

IX-7. What is your present GS Grade Level?!.' . ': OOOOOOOOOOOOOOOO 
" 3 4 S 6 7 8 9 10 11 12 U 14 15 16 U IS 

X. We have asked many different questions about your work and FS Research, but few about changes you see 
as necessary. If you had the power tomorrow to make any realistic change you wanted in FS Research, 
what would you do, and why? (This question is OPTIONAL. If you would like to answer, use the appropriate part 
jof the green s e ^ | ^ ) ^ ^ ^ ^ _ , 

° ) ( ° 
O © 
© © 
® ® 
® ® 
© © 
© © 
© ® 

9 

(2)(2> 
© © 
© © 
® © 
®<7-
© t 
© ® 
@ © 
© © 
9S, (S 

T H A N K Y O U F O R Y O U R H E L P ! ! ! 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
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IBR 
CENTER FOR R E S E A R C H ON UTILIZATION OF SCIENT IF IC KNOWLEDGE / INSTITUTE FOR SOCIAL R E S E A R C H / T H E UNIVERSITY OF MICHIGAN 

ANN ARBOR, MICHIGAN 48106 

February 2 7 , 1973 

MEMO TO: F o r e s t S e r v i c e Team 
FROM: J u d i t h Kaplan 
SUBJECT: Study Q u e s t i o n n a i r e s 

Under s e p a r a t e c o v e r you w i l l be r e c e i v i n g the q u e s t i o n n a i r e s 
f o r the main p a r t of our s t u d y . These a r e t o be d i s t r i b u t e d t o a l I 
the s c i e n t i s t s a t your s t a t i o n and o n e - t h i r d of the t e c h n i c i a n s 
(w i th the e x c e p t i o n o f Research Support S e r v i c e s ) . You w i l l f i n d 
each p e r s o n T s name on the o u t s i d e of the s e a l e d e n v e l o p e s . 

P l e a s e do not d i s t r i b u t e the q u e s t i o n n a i r e s u n t i l a f t e r your 
S t a t i o n D i r e c t o r has s e n t a memo around t o a l l c o n c e r n e d . As you 
can s e e by the e n c l o s e d q u e s t i o n n a i r e , we have done e v e r y t h i n g p o s s i b J e 
t o p r o t e c t each r e s p o n d e n t ' s anonymity and have i n s t r u c t e d them t o 
r e t u r n t h e i r form d i r e c t l y t o us In the r e t u r n e n v e l o p e . * 

P l e a s e r e t u r n t o me the q u e s t i o n n a i r e o f - a n y person no longer 
a t your s t a t i o n . I f you have any q u e s t i o n f e e l f r e e t o c o n t a c t 
me a t ( 3 l 3 ) - 7 6 4 - 6 l 0 8 . 

Thanking you In advance f o r a l l your c o o p e r a t i o n ! 

J K / j d 
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ISR 
CENTER FOR R E S E A R C H ON JjTlLIZ^TiON OF SCIENTIFIC KNOWLEDGE / INSTITUTE FOR S O C I A L R E S E A R C H / THE UNIVERSITY OF MICHIGAN 

ANN ARBOR, MICHIGAN 48106 

March 2 7 , 1973 

MEMO TO: F o r e s t S e r v i c e R e s e a r c h e r 

FROM: B I I I Morr is and Dave Lingwood 

Our r e c o r d s show t h a t we have not y e t r e c e i v e d your 
q u e s t i o n n a i r e from the F o r e s t S e r v i c e - CRUSK Study . While 
we r e a l i z e you are very b u s y , we would a p p r e c i a t e your response 
a t your e a r l i e s t p o s s i b l e o p p o r t u n i t y . I f your copy of the 
q u e s t i o n n a i r e has s t r a y e d from your d e s k , p l e a s e c o n t a c t us 
and we w i l l forward a rep lacement . 

I f y o u ' v e a l r e a d y re tu rned your completed q u e s t i o n n a i r e , 
thank you , and p l e a s e d i s r e g a r d t h i s n o t i c e . 

BM/DL/ jd 



ISR 
-231 ~ 

CENTER FOR R E S E A R C H ON UTILIZATION OF S C I E N T I F I C KNOWLEDGE / INST ITUTE FOR SOCIAL R E S E A R C H / T H E UNIVERSITY O f MICHIGAN 

ANN ARBOR, MICHIGAN 48106 

A p r i l 16, 1973 

Memo t o : F o r e s t S e r v i c e R e s e a r c h e r 
From: B i l l Morr is and Dave Lingwood 

We have not y e t r e c e i v e d your completed copy of the F o r e s t 
S e r v i c e - CRUSK Study q u e s t i o n n a i r e . As of t h i s date Bk% of 
a l l s c i e n t i s t s , t e c h n i c i a n s and s t a t i o n a d m i n i s t r a t o r s throughout 
the count ry have responded. I f you p lan to have your in format ion 
inc luded in t h i s t o t a l , p l e a s e mai l your q u e s t i o n n a i r e w i t h i n the 
next seven d a y s . 

I f t h i s note p a s s e s your q u e s t i o n n a i r e in the m a i l s , thanks 
a l o t . 

WM/DL/jsk 
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CODES FOR EDUCATION AND TRAINING FIELDS 

1. NATURAL RESOURCES 

11 F o r e s t r y 
12 W i l d l i f e 
13 Range 

2 . NATURAL SCIENCE 

21 B i o l o g i c a l s c i e n c e ; Genera l 
22 Agri c u l t u r e 
23 Botany 
24 Zoology 
25 Microb io logy 
26 Entomology 

3 . PHYSICAL SCIENCE 

31 P h y s i c a l s c i e n c e ; Genera 1 
32 P h y s i c s 
33 Chemist ry 
34 Mathematics 
35 Geology 

4 . SOCIAL SCIENCE 

41 S o c i a l s c i e n c e ; General 
42 S o c i o l o g y 
43 Economics 
44 Geography 

5 . ENGINEERING 

51 E n g i n e e r i n g ; General 
52 C i v i 1 e n g i n e e r i n g 
53 Chemical e n g i n e e r i n g 
54 E l e c t r i c a l e n g i n e e r i n g 
55 Mechanical e n g i n e e r i n g 

6 . MISCELLANEOUS 
61 A r c h i t e c t u r e 
62 A r t s and h u m a n i t i e s ; Genera l 

7 GENERAL 

71 Genera l s t u d i e s 

NOTE: C r o s s - d i s c i p l i n e programs i n v o l v i n g f o r e s t r y were coded under n a t u r a l 
r e s o u r c e s ; e . g . , " f o r e s t e c o n o m i c s " . In c a s e of m u l t i p l e f i e l d s , the 
f i r s t - m e n t i o n e d was u s e d . A more d e t a i l e d f i e l d l i s t i s a v a i l a b l e 
from the a u t h o r s on r e q u e s t . 
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UNI VERS ITY STATUS CODES 

F I E L D TOP-RANKED DEPARTMENTS 

F o r e s t r y C a l i f . ( B e r k e l e y ) , M i c h i g a n , 
/ - \ * M innesota , Washington, SUNY 
* ( S y r a c u s e ) No. C a r o l i n a S t . , 

Y a l e 

W i l d l i f e C a l i f . ( B e r k e l e y ) , W i s c o n s i n , 
M ich igan , Utah S t . 

(6) 

Range Utah S t . , Co lorado S t . , 
(7) Texas A&M, Texas T e c h . 

A g r i c u l t u r e C a l i f . ( D a v i s ) , No. C a r o l i n a 
S t . , Michigan S t . , Iowa S t . , 

(8) C o r n e l l 

Botany C a l i f . ( B e r k e l e y ) , M i c h i g a n , 
H a r v a r d , W i s c o n s i n , C a l i f . 

(1) ( D a v i s ) , Duke, I n d i a n a , 
S t a n f o r d , Texas 

Zoology C a l i f . ( B e r k e l e y ) , H a r v a r d , 
S t a n f o r d , Johns Hopk ins , Y a l e , 

( l ) R o c k e f e l l e r I n s t . , I n d i a n a , 
Wi s c o n s i n , Mi ch i gan 

B i o l o g y C a l i f . ( B e r k e l e y ) , W i s c o n s i n , 
C o r n e l l , Y a l e , M i c h i g a n , Pur -

(9) due, I l l i n o i s , C a l i f . ( D a v i s ) , 
Michigan S t . 

M i c r o - C a l i f . ( B e r k e l e y ) , R o c k e f e l l e r 
b i o l o g y I n s t . C a l . T e c h . , H a r v a r d , 

I l l i n o i s , W i s c o n s i n , S tan ford 
( i ) 

Entomology C a l i f . ( B e r k e l e y ) , C o r n e l l , 
(1) I l l i n o i s 

P h y s i c s P r i n c e t o n , C a l . T e c h . , S t a n 
f o r d , H a r v a r d , C a l i f . ( B e r k -

(1) l e y ) , MIT, C o r n e l l , I l l i n o i s 

SECOND-LEVEL DEPARTMENTS 

G e o r g i a , Michigan S t . , Duke, 
Colorado S t . , Oregon S t . , Penn. S t . , 
Vi r g i n i a P o l y . I n s t . 

Purdue, Oregon S t . , Minnesota , 
Cornel 1, Penn. S t . , Mi ch i gan S t . , 
Washington ( F i s h e r i e s o n l y ) , Miami 
( f i s h e r i e s o n l y ) , Colorado S t . , 
Ohio S t . 

A r i z o n a , New Mexico S t . , C a l i f . 
( D a v i s ) , C a l i f . (Berke ley ) 

Purdue, Penn. S t . , Oregon S t . , 
Wi scons i n , M M noi s 

C a l . T e c h . , UCLA, Michigan S t . , 
I l l i n o i s , C o r n e l l , Purdue, No. Caro
l i n a , Y a l e , C laremont , Minnesota 

UCLA, P r i n c e t o n , I l l i n o i s , U. C h i c a g o , 
Cornel 1 , Duke, Western R e s e r v e , Penn-
s y l v a n i a , Columbia , Washington, T e x a s , 
Purdue 

Minnesota , R u t g e r s , Penn. S t . , No. 
C a r o l i n a S t . Iowa S t . , C o n n . , Ohio 
S t . , SUNY ( S y r a c u s e ) , Kansas S t . , 
F l o r i d a , Mass. 

Washington, Johns Hopkins, Minnesota , 
C a l i f . ( D a v i s ) , Western R e s e r v e , P u r 
due, Y a l e , T e x a s , I nd i a n a , Brande i s , 
Mi c h i g a n , P e n n . , U. Chi cago, R u t g e r s , 
N .Y .U . 

K a n s a s , W i s c o n s i n , M i n n e s o t a , C a l i f . 
( D a v i s ) , Ohio S t . 

W i s c o n s i n , U. C h i c a g o , Y a l e , Columbia, 
R o c h e s t e r , M i c h i g a n , Washington, 
P e n n . , Mary land , Minnesota , Johns 
Hopkins 

* See " R a t i n g Notes" below. 
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Fl ELD 

Chemi s t r y 

( D 

Mathemati c s 

(1) 

Geology 

. (i) 

P h y s l c a l 
S c i e n c e , 
Genera l 

(2) 

Soci o logy 

(i) 

Economi c s 

(i) 

Geography 
(0 

Soci a l 
Sc i e n c e , 
Genera l 

(4) 

TOP-RANKED DEPARTMENTS 

H a r v a r d , C a l . T e c h . , C a l i f . 
( B e r k e l e y ) , MIT, S t a n f o r d , 
I l l i n o i s , W i s c o n s i n , UCLA, 
Columbi a 

P r i n c e t o n , H a r v a r d , C a l i f . 
( B e r k e l e y ) , S t a n f o r d , MIT, 
U. Chi cago , Y a 1 e , Wi scons i n, 
Cornel 1 

H a r v a r d , C a l i f . ( B e r k e l e y ) , 
C a l . T e c h . , S t a n f o r d , P r i n c e 
ton , Co lumbia , MIT 

P r i n c e t o n , C a l . T e c h . , S t a n 
f o r d , H a r v a r d , C a l i f . (Berke
l ey ) , MIT, Wi scons i n 

H a r v a r d , C a l i f . ( B e r k e l e y ) , 
M i c h i g a n , U. C h i c a g o , Colum
b i a 

MIT, H a r v a r d , Y a l e , S t a n f o r d , 
C a l i f . ( B e r k e l e y ) , P r i n c e t o n , 
U. Chicago 

W i s c o n s i n , U. C h i c a g o , C a l i f . 
( B e r k e l e y ) , Washington 

U. C h i c a g o , H a r v a r d , C a l i f . 
( B e r k e l e y ) , S t a n f o r d , W i s c o n s i n 

SECOND-LEVEL DEPARTMENTS 

C o r n e l l , U. C h i c a g o , P r i n c e t o n , Y a l e , 
Nor thweste rn , M innesota , Iowa S t . , 
M ich igan , Johns Hopkins , Ohio S t . , 
Washington, Purdue, R i c e 

C a l . T e c h . , M i c h i g a n , NYU, I l l i n o i s , 
Washington, Columbia , Minnesota , 
B r a n d e i s , Brown, UCLA, Northwestern 

Y a l e , Penn. S t . , UCLA, T e x a s , Johns 
Hopkins , W i s c o n s i n , M innesota , R i c e , 
M i ch i gan 

C o r n e l l , I l l i n o i s , U. C h i c a g o , Y a l e , 
Columbia , M ich igan , Washington, 
M innesota , Johns Hopkins , UCLA, 
Northwestern 

W i s c o n s i n , P r i n c e t o n , C o r n e l l , Minn
e s o t a , No. C a r o l i n a , Nor thwes te rn , 
S t a n f o r d , Johns Hopkins , UCLA 

W i s c o n s i n , M i c h i g a n , Nor thweste rn , 
Carneg ie T e c h . , Johns Hopkins , 
Minnesota , Columbia , Penn. 

M innesota , Nor thwes te rn , SUNY ( S y r a 
c u s e ) , UCLA, Michigan 

Penn. , M i c h i g a n , Corne l 1, UCLA, 
Y a l e , Co lumbia , MIT, P r i n c e t o n , 
Nor thwes te rn , Johns Hopkins 

E n g l n e e r i ng 
General 

(3) 

C i v i 1 
Engi n e e r i ng 

(i) 

Chemi c a l 
Engi neer i ng 

(1) 

E l e c t r i c a l 
E n g i n e e r i n g 

(i) 

Mechani c a l 
Engi n e e r i ng 

0) 

MIT, C a l . T e c h . , S t a n f o r d , 
C a l i f . ( B e r k e l e y ) , I l l i n o i s 

C a l i f . ( B e r k e l e y ) , 111inoi s , 
S t a n f o r d , MIT, C a l . T e c h . 

W i s c o n s i n , P r i n c e t o n , Minne
s o t a , C a l i f . ( B e r k e l e y ) , Dela
ware , MIT, M i c h i g a n , I l l i n o i s 

S t a n f o r d , MIT, C a l i f . ( B e r k e 
l e y ) , I l l i n o i s , C a l . T e c h . , 
Harvard 

MIT, C a l . T e c h . , S t a n f o r d , 
C a l i f . ( B e r k e l e y ) 

M innesota , H a r v a r d , M l c h i g a n , Purdue, 
C o r n e l l , P r i n c e t o n , N o r t h w e s t e r n , 
W i s con s i n 

Purdue , C o r n e l l , M i c h i g a n , Nor th
w e s t e r n , W i s c o n s i n , Washington 

S t a n f o r d , Nor thwes te rn , C a l . T e c h . , 
T e x a s , Carneg ie T e c h . , R i c e , 
Wash ington 

M i c h i g a n , Brooklyn P o l y . , P r i n c e t o n , 
Johns Hopkins , Purdue, W i s c o n s i n , 
C o r n e l l , Ca rneg ie T e c h . 

M innesota , H a r v a r d , M i c h i g a n , Purdue, 
Brown, C o r n e l l , P r i n c e t o n , I l l i n o i s , 
Western R e s e r v e , Johns Hopkins , 
Northwestern 
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FI ELD TOP-RANKED DEPARTMENTS SECOND-LEVEL DEPARTMENTS 

A r c h i 
t e c t u r e 

(10 ) 

M i c h i g a n , P e n n . , H a r v a r d , 
C a l i f . ( B e r k e l e y ) , SUNY (Buf 
f a l o , Columbia 

P r a t t I n s t . , Washington U n i v . , MIT, 
I l l i n o i s , M innesota , R i c e , No. Caro 
l i n a S t . 

CODES: 3 = T o p - r a n k e d ; 2 = Second-1 eve 1 ; 1 = Other . 

RATING NOTES: 

( 1 ) Taken from C a r t t e r (1966) l i s t of " L e a d i n g Departments, by Rated E f f e c t 
i v e n e s s of Graduate Program." " E x t r e m e l y a t t r a c t i v e 1 1 s c h o o l s were ra ted 
as " t o p - r a n k e d , " " A t t r a c t i v e " s c h o o l s as "second l e v e l . " 

(2 ) Composite r a t i n g d e r i v e d from C a r t t e r ' s (1966) e v a l u a t i o n of c h e m i s t r y , 
p h y s i c s , mathemat ics , geology, and geography. 

( 3 ) Composite r a t i n g d e r i v e d from C a r t t e r ' s (1966) e v a l u a t i o n of c i v i l , 
c h e m i c a l , e l e c t r i c a l , and mechanica l e n g i n e e r i n g . 

( 4 ) Composite r a t i n g d e r i v e d from C a r t t e r ' s (1966) e v a l u a t i o n of an thropology , 
economics , geography, h i s t o r y , p o l i t i c a l s c i e n c e , and s o c i o l o g y . 

( 5 ) Ra t ing d e r i v e d from panel of n i n e U n i v e r s i t y of Michigan p r o f e s s o r s of 
f o r e s t r y , and e v a l u a t i o n of a c c r e d i t a t i o n r e p r e s e n t a t i v e of the S o c i e t y 
of American F o r e s t e r s . 

( 6 ) Ra t ing d e r i v e d from panel of seven U n i v e r s i t y of Michigan p r o f e s s o r s of 
W i l d l i f e and F i s h e r i e s . 

( 7 ) Ra t ing d e r i v e d from combined e v a l u a t i o n of range r e s e a r c h e r s from the 
Range and W i l d l i f e Hab i ta t Ecology and Management S e c t i o n , D i v i s i o n of 
F o r e s t Enviornment R e s e a r c h , Washington O f f i c e , U . S . F o r e s t S e r v i c e , and 
Chairman, Dept. of Range Management, Utah S t a t e Un iv . 

( 8 ) Combination of r a t i n g s s u p p l i e d by A s s i s t a n t Dean fo r Res iden t I n s t r u c t i o n , 
C o l l e g e of A g r i c u l t u r e , Michigan S t a t e U n i v . , and former V i c e P r e s i d e n t 
fo r R e s e a r c h , U n i v e r s i t y of M ich igan . 

( 9 ) Ra t ing taken from Roose and Anderson ( 1 9 7 0 ) . 

( 1 0 ) Ra t ing d e r i v e d from members of the f a c u l t y , C o l l e g e o f A g r i c u l t u r e , 
U n i v e r s i t y of M ich igan . 
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APPENDIX B 

DEVELOPMENT OF THE S C I E N T I F I C AND APPLIED 
CONTRIBUTION INDICES 

THE PROBLEM 

A major theme In our a n a l y s i s of the F o r e s t S e r v i c e r e s e a r c h e r study 
has been examining the most important outcomes or products of the o r g a n i z a 
t i o n . The r e s e a r c h branch is a m i s s i o n - o r i e n t e d R&D o r g a n i z a t i o n : i t s prime 
products a r e knowledge per s e , and knowledge a p p l i e d to s o l v i n g r e s o u r c e -
r e l a t e d problems. That i s , the system produces s c i e n t i f i c i n f o r m a t i o n , and 
I t works to get a p p l i c a t i o n s of t h i s knowledge "on the g round . " Our immedi
a te problem, t h e n , i s to produce measures a t the i n d i v i d u a l l e v e l of the 
e x t e n t to which the r e s e a r c h e r makes a c o n t r i b u t i o n to s c i e n t i f i c knowledge 
and to a p p l i c a t i o n s of knowledge. These a r e r e q u i r e d in our s e a r c h fo r c o n d i 
t i o n s in the person or o r g a n i z a t i o n which r e l a t e to high or low c o n t r i b u t i o n . 

We s u s p e c t tha t t h e s e two types of c o n t r i b u t i o n a r e r e l a t e d , even though 
t h e r e i s no precedent r e s e a r c h as a g u i d e . The R&D model used by F o r e s t S e r 
v i c e r e s e a r c h imp l i es tha t knowledge s u i t a b l e f o r consumption by the s c i e n t i 
f i c community can and must be t r a n s l a t e d i n t o a p p l i c a b l e forms. On the i n 
d i v i d u a l l e v e l , we r e a l i z e tha t something must be produced f i r s t be fore i t 
can be made a p p l i c a b l e , and that the same i n d i v i d u a l I s l i k e l y to become 
invo lved In both k inds of a c t i v i t i e s . Whether o r not t h i s i s t r u e , t h e r e a r e 
two k i n d s of c o n t r i b u t i o n he may make: a c o n t r i b u t i o n to h i s s c i e n t i f i c f i e l d 
and the fund of knowledge I t has a v a i l a b l e , and a c o n t r i b u t i o n to the s o l u t i o n 
of r e a l l i f e problems. The problem is what to use as i n d i c a t o r s o f both types 
of c o n t r i b u t i o n . 

We have been t a l k i n g about c h a r a c t e r i s t i c s o f the knowledge produced, but 
we c a n n o t , due to the d e s i g n and budget l i m i t a t i o n s of the s t u d y , a n a l y z e a l l 
of the in format ion produced by r e s e a r c h e r s , nor the a p p l i c a t i o n s a c t u a l l y 
a c h i e v e d , In o rder to produce r a t i n g s of i n d i v i d u a l s c i e n t i s t s . The s u r v e y 
q u e s t i o n n a i r e format adopted In our study i s not s u i t e d fo r t h i s t a s k , but 
r a t h e r , f o r c e s us to c o n c e n t r a t e on the b e h a v i o r s and a t t i t u d e s of our r e s p o n 
d e n t s . T h u s , our o p t i o n s in deve lop ing our measures a r e : count ing output be
h a v i o r s , and a s s e s s i n g the i n d i v i d u a l ' s f e e l i ngs about h i s o u t p u t s . 

When we count o u t p u t , however, we f i n d o u r s e l v e s in the f a m i l i a r problem 
of r e s e a r c h e r s s t u d y i n g s c i e n c e : the q u a l i t y - q u a n t i t y problem. P r e v i o u s r e 
s e a r c h e r s ( e . g . , Co le and C o l e , 1967) have shown that q u a n t i t y (measured by 
number of papers produced) c o r r e l a t e s p o s i t i v e l y w i th q u a l i t y ( judged by c i 
t a t i o n s to the s c i e n t i s t ' s work by o t h e r s ) , even though the l a t t e r r e l a t e s 
more s t r o n g l y to reward and r e c o g n i t i o n accorded the s c i e n t i s t . In par t we 
depend on t h i s r e l a t i o n s h i p whenever we measure output b e h a v i o r s In t h i s s t u d y . 

We c a n n o t , however, put our t r u s t in the Co le and Cole f i n d i n g and go 
on s i m p l y count ing outputs w i t h the assumpt ion tha t t h e s e a r e a c c e p t a b l e mea
s u r e s o f the s c i e n t i s t ' s " t r u e " s c i e n t i f i c c o n t r i b u t i o n . Nor can we g e n e r a l i z e 
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t h e l r f i n d i n g to cover the a p p l i e d c o n t r i b u t i o n a r e a which has not been 
examined in t h i s regard b e f o r e . T h u s , an important par t of our measure 
development e f f o r t w i l l c o n s i s t of c h e c k i n g our i n d i c e s a g a i n s t e x t e r n a l 
c r i t e r i a taken from d i f f e r e n t s o u r c e s than the i n d i v i d u a l ' s s e l f - r e p o r t . 
Even t h i s , however, w i l l not be comple te ly s a t i s f a c t o r y , s i n c e we must 
then be concerned w i t h the r e l i a b i l i t y and v a l i d i t y of t h e s e c r i t e r i a them
s e l v e s . Even when we have made a l l of the checks p o s s i b l e wi th the e x i s t 
ing data we w i l l e v e n t u a l l y come to the po in t at which we must r e l y on the 
f a c e v a l i d i t y of the m e a s u r e s , and on the way they r e l a t e to o ther con
c e p t s (what might be c a l l e d " r e l a t i o n a l v a l i d i t y " ) . 

We w i l l d i s c u s s t h e s e t e s t s l a t e r . F i r s t , however, we w i l l p resent 
the measures we can c o n s t r u c t from the d a t a . 

CONTRIBUTION ITEMS IN THE INSTRUMENT 

For a q u e s t i o n to have been inc luded in our inst rument i t must have 
s u r v i v e d a p r o c e s s of conceptua l t e s t i n g , a lmost a p r o j e c t i v e a n a l y s i s which 
took p l a c e In our h e a d s , and in the minds of the F o r e s t S e r v i c e " i n s i d e team" 
(and to some ex ten t the p r e t e s t respondents through t h e i r comments). We were 
a l l a s k i n g , "what i s the c o n c e p t , and what a r e the o b s e r v a b l e i n d i c a t o r s of•-
tha t c o n c e p t ? " On our p a r t our a v a i l a b l e " i tem p o o l " comes from our prev ious 
r e s e a r c h , and from the l i t e r a t u r e . The i n s i d e team c o n s i d e r e d the items from 
t h e i r p o s i t i o n of f a m i l i a r i t y w i t h the F o r e s t S e r v i c e r e s e a r c h s y s t e m . We put 
In measures o f output behav ior a lmost as a matter of c o u r s e , g iven the preva 
lence of such measures in our p rev ious r e s e a r c h , and t h a t of o t h e r s . We boT-
s t e r e d t h e s e measures by a t t l t u d i n a l q u e s t i o n s a s k i n g the person to a s s e s s 
h i s s c i e n t i f i c and a p p l i e d c o n t r i b u t i o n d i r e c t l y . The output behav ior ques—' 
t i o n s measure s c i e n t i f i c and a p p l i e d communicat ion, which means we must code 
a s s c i e n t i f i c c o n t r i b u t i o n those communications c a r r i e d in media we judge to 
be aimed a t the s c i e n t i f i c community, and as a p p l i e d c o n t r i b u t i o n those out
puts in media judged to be used by a p p l i e r s . S i m i l a r l o g i c was a p p l i e d to 
the Items a s s e s s i n g the r e s e a r c h e r ' s a t tendance a t e v e n t s : a r e they s c i e n t i 
f i c or s c l e n t i s t - a p p l l e r e v e n t s ? T h u s , we have th ree s e t s or types of mea
s u r e s f o r both s c i e n t i f i c and a p p l i e d c o n t r i b u t i o n . These a r e l i s t e d below. 

S c i e n t i f i c C o n t r i b u t i o n A p p l i e d C o n t r i b u t i o n 

(Q. VI I 1-1) No. of each of (Q. VI I 1-1) No. o f : 
p o p u l a r i z e d a r t i c l e s , 
"how to do I t " s t a t i o n 
p u b l I c a t i o n s . Output 

Behav iors 

the f o l l o w i n g authored in 
p a s t f i v e y e a r s : books , 
book c h a p t e r s , a b s t r a c t s 
or r e v i e w s , j o u r n a l a r t i 
c l e s , s c i e n t i f i c s t a t i o n 
p u b l i c a t i o n s , papers a t 
meet ings or sympos ia . 
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S c i e n t i f i c C o n t r i b u t i o n App l ied C o n t r i b u t i o n 

Events 
At tendance 

A t t i tudes 
or 

P e r c e p t i o n s 

(Q_. VI I l -2b) No. of s c i e n 
t i f i c / t e c h n i c a l even ts a t 
tended In past f i v e y e a r s : 
r e g i o n a l or n a t i o n a l meet
ings or s y m p o s i a , I n t e r n a 
t i o n a l meet ings o r s y m p o s i a , 
workshops and s e m i n a r s . 

(Q. IV-m) "My u n i t has made 
an o u t s t a n d i n g ( v s . l i t t l e ) 
c o n t r i b u t i o n to s c i e n t i f i c 
or t e c h n i c a l development In 
i t s f i e l d . " 

(Q. V l - g ) "My p r e s e n t work I s 
1 I k e l y ( v s . not 1 i k e l y ) to 
make a very s u b s t a n t i a l c o n 
t r i b u t i o n to s c i e n t i f i c or 
t e c h n i c a l knowledge In my 
f i e l d . " 

(Q. V I 1 1 - 2 c ) No. of r e 
s e a r c h e r - u s e r events a t 
tended in p a s t f i v e y e a r s : 
workshops and s e m i n a r s , 
p u b l i c meetings and h e a r 
i n g s , u s e r i n t e r e s t group 
m e e t i n g s , p lanning meet ings 
in p u b l i c or p r i v a t e s e c t o r . 

(Q. I V - i ) " A l l (vs_. none) of 
my u n i t ' s r e s u l t s f i n d f o l 
low-up or p r a c t i c a l a p p l i c a 
t i o n . " 

(Q. V I - h ) "My p r e s e n t work 
I s l i k e l y ( v s . not l i k e l y ) 
to make a very s u b s t a n t i a l 
c o n t r i b u t i o n to p r a c t i c a l 
a p p l i c a t i o n or use 'on the 
g r o u n d ' . " 

These groupings of Items a r e based on our conceptua l ar rangement , r a t h e r 
than on e m p i r i c a l f a c t o r i n g or c l u s t e r i n g . Whi le some such a n a l y s e s have been 
per formed, f a c t o r i n g or c l u s t e r i n g cannot c o n s i d e r f u n c t i o n a l e q u i v a l e n c e among 
I tems: I f two a l t e r n a t i v e media , f o r example, were used to reach an audience — 
f o r example, i f the i n d i v i d u a l used e i t h e r j o u r n a l s or_ s t a t i o n p u b l i c a t i o n s , 
but not the o the r — then the Items might not " l o a d " in the same e m p i r i c a l f a c 
tor o r c l u s t e r . We a r e not so much i n t e r e s t e d here In items which a r e ra ted 
s i m i l a r l y , as in items which do a s i m i l a r j o b . 

The i n t e r e s t i n g q u e s t i o n now i s how the s i x types of i tems above r e l a t e 
to each o t h e r , even though c o n c e p t u a l l y we may w i s h to p l a c e even h i g h l y c o r 
r e l a t e d s e t s or types in d i f f e r e n t I n d i c e s e v e n t u a l l y . The m a t r i x below t e l l s 
the s t o r y . W i t h i n each item s e t q u e s t i o n s were conver ted to s t a n d a r d (z ) s c o r e s , 
and t h e s e summed to g i v e an Index f o r the s e t . These s i x type i n d i c e s were then 
c o r r e l a t e d f o r a l l 1,178 r e s p o n d e n t s , and f o r 936 s c i e n t i s t s and PLs s e p a r a t e l y . 

One way to approach t h e s e c o r r e l a t i o n s i s through the l o g i c of convergent 
and d i s c r i m i n a n t v a l i d a t i o n (Campbell and F i s k e , 1959) f to l e a r n the e f f e c t s 
of concepts ( a p p l i e d and s c i e n t i f i c c o n t r i b u t i o n ) and measures ( the th ree d i f 
f e r e n t item types or s e t s ) . I f the re were s t r o n g s i m i l a r c o n c e p t s running 
through each of the s e t s of i t e m s , then we would f i n d h igh c o r r e l a t i o n s in the 
four "mono-concept , hetero-method" b l o c k s In the m a t r i x ( e . g . , those c o r r e l a 
t i o n s marked " a " In T a b l e B - l ) . C o n v e r s e l y , I f t h e r e a r e s t r o n g method e f f e c t s 
due to the s i m i l a r i t i e s In format of the I t ems , then the c o r r e l a t i o n s in the 
shaded "mono-method, h e t e r o - c o n c e p t " b l o c k s would be h i g h e r . When one i s t r u l y 
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C o r r e l a t i o n s Among S i x S e t s of C o n t r i b u t i o n I terns 
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c Outputs 
0) 

£ Events 

-o A t t i t u d e s 

H Outputs 
CL < 

Events 

A l l 1 ,178 c a s e s 

936 S c i e n t i s t s and PLs 

c o n t r a s t i n g concepts w i th complete ly d i f f e r e n t methods, then one hopes the 
method b lock c o r r e l a t i o n s w i l l be much lower than the concept b l o c k s , show
ing tha t the concepts do hold up a c r o s s d i f f e r e n t ways of measuring them. 
H e r e , the i n t e r p r e t a t i o n i s somewhat d i f f e r e n t , p r i m a r i l y because we a r e not 
c o n t r a s t i n g two concepts which we demand be independent , and a l s o because of 
the not ion of f u n c t i o n a l e q u i v a l e n c e among types of c o n t r i b u t i o n . T h u s , we 
do not r e q u i r e tha t the concept b lock c o r r e l a t i o n s be h i g h , and g r e a t e r than 
the method b lock c o r r e l a t i o n s . Indeed, on ly moderate concept b lock r e l a t i o n 
s h i p s would i n d i c a t e t h a t , were the types put together in an index , r e l i a 
b i l i t y would be r e l a t i v e l y low (as measured by i n t e r - s e t c o r r e l a t i o n ) , but 
v a l i d i t y or p r e d i c t i v e power would probably be q u i t e high ( f o r the same 
reason a "he te rogeneous" t e s t b a t t e r y has high power or v a l i d i t y , see 
G u i l f o r d , 1956) . 

In the t a b l e , we do in f a c t f i n d only moderate p o s i t i v e c o r r e l a t i o n 
among the t h r e e types of Items fo r e i t h e r s c i e n t i f i c or a p p l i e d c o n t r i b u t i o n . 
Even though a l l of the concept b lock c o r r e l a t i o n s a r e s i g n i f i c a n t , there is 
s t i l l a high degree of independence among them: c o n t r i b u t i o n through one type 
does not n e c e s s a r i l y mean c o n t r i b u t i o n through a n o t h e r . 
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On the other hand, the s t r o n g e s t c o r r e l a t i o n s in the m a t r i x a r e between 
the s c i e n t i f i c and a p p l i e d a t t i t u d l n a l type s c o r e s . T h i s probably r e s u l t s 
from a t rue methods a r t i f a c t due to a " r e s p o n s e s e t " developed as respondents 
answered the op in ion i t e m s , tha t i s , a genera l e v a l u a t i v e or " p o s i t i v e n e s s -
n e g a t I v e n e s s " f a c t o r . We s u s p e c t tha t t h e r e i s a l a r g e amount of t r u t h in 
the r e l a t i o n s h i p s , however. That i s , tha t the respondents may be t e l l i n g us 
tha t I f t h e i r work makes a c o n t r i b u t i o n to the s c i e n t i f i c f i e l d they t h i n k i t 
wi11 a l s o be a p p l i e d . 

The m a t r i x a l s o shows us that the c o r r e l a t i o n s between outputs and e v e n t s 
a r e s t r o n g e r than between t h e s e two types and the a t t i t u d l n a l m e a s u r e s . A g a i n , 
p lacement of items or format might account f o r t h i s (both outputs and even ts 
a r e " c o u n t i n g d i s t r i b u t i o n s " based on number of b e h a v i o r s , f o r e x a m p l e ) . An
o t h e r I n t e r p r e t a t i o n r e s t s on the time o r i e n t a t i o n of the I tems. Events and 
outputs r e f e r to the p a s t f i v e y e a r s , w h i l e the a t t i t u d l n a l I terns ask the 
respondent to p r o j e c t the e f f e c t s h i s p r e s e n t work w i l l h a v e . 

There a r e some a d d i t i o n a l i n t e r e s t i n g r e l a t i o n s h i p s h e r e , as w e l l . For 
example, the s t r o n g e s t c o r r e l a t e of a t tendance o f a p p l i e d e v e n t s i s s c i e n t i 
f i c o u t p u t ; but the c o n v e r s e i s not t r u e , the s t r o n g e s t c o r r e l a t e of s c i e n t i 
f i c e v e n t s Is not a p p l i e d o u t p u t , but r a t h e r s c i e n t i f i c output a g a i n . We can 
account f o r a r e s e a r c h e r ' s a t tendance of a p p l i e d even ts b e t t e r by knowing h i s 
s c i e n t i f i c output than by knowing h i s a p p l i e d output . One i s very tempted, 
knowing the d i r e c t i o n of e f f o r t impl ied in the R&D model (from the more b a s i c 
to the more a p p l i e d ) , to make a c a u s a l s tatement h e r e : I . e . , t h a t s c i e n t i f i c 
output produces a t tendance a t a p p l i e d e v e n t s . However, the o p p o s i t e I n t e r p r e 
t a t i o n cannot be o v e r l o o k e d : a p p l i e d e v e n t s may s t i m u l a t e the r e s e a r c h e r to 
produce s c i e n t i f i c output by making him more aware of needs f o r r e s e a r c h in 
the r e a l w o r l d . 

Our o v e r a l l c o n c l u s i o n must be tha t t h e r e a r e method a r t i f a c t s in the 
d a t a , p a r t i c u l a r l y I n v o l v i n g the op in ion m e a s u r e s , but tha t t h e r e Is a very 
modest convergence and d i s c r i m i n a t i o n f o r outputs and events a t t e n d e d . An
o t h e r way of s a y i n g t h i s i s tha t I f we omit ted the o p i n i o n s about c o n t r i b u 
t i o n s i n d i c e s composed of even ts and outputs measures would c o r r e l a t e b e t t e r 
i n t e r n a l l y and be more Independent a c r o s s the s c i e n t i f i c and a p p l i e d con
c e p t s . The q u e s t i o n f i n a l l y r e s o l v e s to t h i s : do we want independent mea
s u r e s based only on c o u n t a b l e output b e h a v i o r s , or c o r r e l a t e d measures which 
i n c l u d e o p i n i o n s about c o n t r i b u t i o n s ? We w i l l opt to i n c l u d e the o p i n i o n s . 

THE CONTRIBUTION INDICES 

We cou ld devote much more a t t e n t i o n to s p e c u l a t i o n about t h i s c o r r e l a 
t i o n m a t r i x , but the more important t a s k Is to c r e a t e i n d i c e s f o r s c i e n t i f i c 
and a p p l i e d c o n t r i b u t i o n s o tha t we may get on w i t h the l a r g e a n a l y s i s t a s k 
f a c i n g u s . 

We have mentioned our d e s i r e to c o n s t r u c t the i n d i c e s based on item con
t e n t , a l l o w i n g fo r f u n c t i o n a l e q u i v a l e n c e , r a t h e r than by the e m p i r i c a l r e 
l a t i o n s among i tems. That I s , we a r e choos ing to c o n s t r u c t b r o a d , heterogeneous, 
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b a t t e r y - l l k e measures r a t h e r than f a c t o r i a l , homogeneous o n e s . Each c o n t r i 
b u t i o n index, t h e r e f o r e , w i l l be b u i l t by combining the three types of items 
l i s t e d above. The next important problem i n v o l v e s j u s t how we w i l l put the 
two i n d i c e s t o g e t h e r . 

There are two s e p a r a t e i s s u e s h e r e : f i r s t , whether or not we want the 
two i n d i c e s to be c o r r e l a t e d or independent , and s e c o n d , the form in which 
we put together the component p a r t s of each index to d e r i v e one s c o r e . 

The f i r s t I s s u e has been p a r t i a l l y s e t t l e d in our d e s i r e to c l u s t e r the 
Items together from a c o n c e p t u a l , r a t h e r than e m p i r i c a l b a s i s . Were we to 
f a c t o r a n a l y z e the Items and produce homogeneous (or thogona l ) f a c t o r s c o r e s , 
the r e s u l t probably would be two p e r f e c t l y u n r e l a t e d i n d i c e s . Even wi th con
c e p t u a l l y based i n d i c e s we cou ld r e g r e s s each on the o t h e r , so t h a t , f o r 
example, the a p p l i e d c o n t r i b u t i o n measure would be i n t e r p r e t e d as a p p l i e d 
c o n t r i b u t i o n w i th that p o r t i o n of the measure a t t r i b u t a b l e to s c i e n t i f i c 
c o n t r i b u t i o n s t a t i s t i c a l l y removed. Another way of s a y i n g t h i s i s t h a t ap
p l i e d c o n t r i b u t i o n would be e x p r e s s e d as the d i f f e r e n c e between the raw 
a p p l i e d s c o r e and tha t a p p l i e d v a l u e we would p r e d i c t knowing s c i e n t i f i c 
c o n t r i b u t i o n . There a r e advantages o f t h i s p r o c e d u r e , p a r t i c u l a r l y in us ing 
the I n d i c e s in m u l t i v a r i a t e a n a l y s e s , but the i n t e r p r e t a t i o n of the measures 
would be d i f f i c u l t and not c l o s e l y r e l a t e d to " r e a l l i f e " as represented in.'! 
the d a t a . 

For conceptua l r e a s o n s , as w e l l as f o r e a s e in da ta feedback, we have 
chosen to b u i l d the measures d i r e c t l y , w i thout removing the e f f e c t s of the , 
o t h e r index. We a r e thus a c c e p t i n g the f a c t tha t the measures w i l l no doubt 
be high c o r r e l a t e d : t h a t i s s imply the s t a t e of a f f a i r s in the d a t a . We w i l l 
a l s o make use of the c o r r e l a t i o n below, and In subsequent a n a l y s i s , by c r e 
a t i n g a measure which r e f l e c t s both i n d i c e s a t the same t ime . 

The second i s s u e , t h a t of e x a c t l y how to sum the components o f each i n 
d e x , can be approached from both a conceptua l and e m p i r i c a l b a s i s in d e c i d i n g 
between the two most l o g i c a l methods. The f i r s t method we t r i e d was a s im
p l e sum of the t h r e e type I n d i c e s f o r each a r e a of c o n t r i b u t i o n . S i n c e the 
type i n d i c e s were summatlve z_ s c o r e s o f the Items In e a c h , the r e s u l t i s the 
same as j u s t adding the s t a n d a r d s c o r e s f o r a l l s c i e n t i f i c c o n t r i b u t i o n items 
together in one index , and a l l a p p l i e d Items in the o t h e r . At t h i s p o i n t the 
e m p i r i c a l p e r s p e c t i v e e n t e r s . The d i s t r i b u t i o n s f o r the two i n d i c e s formed 
by s i m p l e summation a r e graphed in F i g u r e B - l as the dot ted l i n e s . Both i n 
d i c e s e x h i b i t a f a i r amount of s k e w n e s s , and the means and s tandard d e v i a t i o n s 
d i f f e r . The reasons f o r t h i s become obvious when we remember tha t more items 
were Inc luded In the s c i e n t i f i c c o n t r i b u t i o n measure than In the a p p l i e d be
c a u s e t h e r e were more items r e f l e c t i n g s c i e n t i f i c output ( s i x ) than app l ied 
output ( two) . T h i s accounts f o r the d i f f e r e n c e s in means and d e v i a t i o n s . 
Fur thermore , I t Is known tha t "count ing d i s t r i b u t i o n s " u s u a l l y a r e p o s i t i v e l y 
skewed: more i n d i v i d u a l s have low s c o r e s than we would f i n d In a normal d i s 
t r i b u t i o n . T h i s I s p a r t i c u l a r l y a problem when s u b s t a n t i a l numbers of in
d i v i d u a l s have no b e h a v i o r s of the type counted . S i n c e there were more s c i e n 
t i f i c than a p p l i e d output i t e m s , we can see why t h e r e Is g r e a t e r skew in the 
s c i e n t i f i c c o n t r i b u t i o n index than In the a p p l i e d index. 
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A p a r t i a l s o l u t i o n to the skew problem, and a complete f i x of the d i f 
f e r e n c e s in means and s t a n d a r d d e v i a t i o n s is produced by going back to the 
n o t i o n o f types of Items which we d i s c a r d e d ift the i n d i c e s above. There 
a r e t h r e e types of Items in each index , and I f we could g i v e the types equal 
w e i g h t , then the d i f f e r e n c e s a t t r i b u t a b l e to adding d i f f e r e n t number of items 
would be s o l v e d . We make t h i s d e c i s i o n not s o much for the methodological as 
f o r the conceptua l a p p e a l , however. There a r e no t r u l y s a t i s f a c t o r y ways to 
we ight the d i f f e r e n t k inds o f c o n t r i b u t i o n w i thout a r b i t r a r y d e c i s i o n s t h a t , 
f o r example, outputs should be twice as important as e v e n t s , e t c . We can 
compensate f o r the p o s s i b l e dangers of equal we igh t ing by doing s e p a r a t e 
a n a l y s e s f o r each type of c o n t r i b u t i o n when such a procedure is n e c e s s a r y or 
i l l u m i n a t i n g , and by us ing the o v e r a l l I n d i c e s as our b e s t - a v a i l a b l e s h o r t 
hand summary of a l l k inds o f c o n t r i b u t i o n . 

The e a s i e s t way to b u i l d e q u a l l y - w e i g h t e d i n d i c e s i s to s t a n d a r d i z e each 
o f the type i n d i c e s b e f o r e adding them t o g e t h e r . S i n c e each s t a n d a r d i z e d type 
Index now has a mean of z e r o and a s tandard d e v i a t i o n of one , they w i l l con
t r i b u t e e q u a l l y , overcoming the e f f e c t of more Items in the s c i e n t i f i c out
put s e t , and s i n c e t h r e e t h i n g s a r e being put In each Index , the d i s t r i b u t i o n 
s t a t i s t i c s should be more e q u a l . These d i s t r i b u t i o n s a r e shown In the s o l i d 
l i n e s In F i g u r e B - l . We can see tha t skew has been reduced fo r the s c i e n t i f i c 
c o n t r i b u t i o n Index, but not f o r a p p l i e d , s i n c e t h e r e were s o few a p p l i e d out
put I tems; a l s o , the means and s tandard d e v i a t i o n s a r e a lmost e q u a l . T h e s e , 
t h e n , a r e the I n d i c e s on which we w i l l base our a n a l y s i s of s c i e n t i f i c and'" 
a p p l i e d c o n t r i b u t i o n , a g a i n no t ing tha t we w i l l use the components s e p a r a t e l y 
i n some a n a l y s e s . 

One minor t e c h n i c a l d e t a i l r ema ins . The a c t u a l d i s t r i b u t i o n s had nega
t i v e s c o r e s which c o m p l i c a t e mat te rs o f a n a l y s i s through the s t a t i s t i c a l 
package used (M ich igan 's MIDAS s y s t e m ) , and r e q u i r e more s t o r a g e space in 
the data f i l e s . For t h i s reason we added a c o n s t a n t o f seven ( s i n c e minus 
seven was the lowest s c o r e ) to both d i s t r i b u t i o n s to make a l l s c o r e s p o s i t i v e , 
then " c o d e d " the r e a l number v a l u e s i n t o i n t e g e r form by t r u n c a t i n g , or drop
ping the f r a c t i o n a l p a r t s . The coding s t e p did not a l t e r the shape of the 
d i s t r i b u t i o n s n o t i c e a b l y , nor was the c o r r e l a t i o n between them reduced s i g n i 
f i c a n t l y . 

At t h i s p o i n t I t may be h e l p f u l to s p e c i f y the s t e p s in b u i l d i n g the i n 
d i c e s In d e t a i 1 : 

1. S c o r e s of the four a t t i t u d l n a l measures were r e v e r s e d by 
s u b t r a c t i n g each v a l u e from s i x . T h i s gave a range from 
I=Iow c o n t r i b u t i o n to 5=high. 

2. A l l Items were conver ted to s tandard (z ) s c o r e s by the 
u s u a l fo rmula : 

3 . S i x type I n d i c e s were c r e a t e d , t h r e e fo r each a r e a of con
t r i b u t i o n , by adding together the s tandard s c o r e s . The t a b l e 
g i v e n e a r l i e r g i v e s the I terns and the type index In to which 
they were p l a c e d . 
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4 . Each type index was s t a n d a r d i z e d . 

5- The t h r e e s t a n d a r d i z e d type i n d i c e s f o r each a r e a of c o n t r i 
but ion were added together g i v i n g two rea l -number d i s t r i b u 
t i o n s ( s c i e n t i f i c : mean = . 2 4 , s . d . = 2 . 1 5 ; a p p l i e d : mean = 
- . 3 7 , s . d . = 2 . 1 ) . 

6 . A c o n s t a n t of seven was added to each index to remove nega
t i v e v a l u e s . 

7 . Scores were conver ted to whole numbers of dropping f r a c t i o n a l 
p a r t s . T h i s i s e q u i v a l e n t to coding the range from ( e . g . ) 
4 .000 - - 4 .999 to the whole number of 4 . (The f i n a l means, 
e t c . a re g iven in F i g u r e B - l . ) 

CREATING A S C I E N T I F I C / A P P L I E D CONTRIBUTION PATTERN VARIABLE 

Our s u s p i c i o n tha t the two c o n t r i b u t i o n i n d i c e s would be p o s i t i v e l y r e 
l a t e d is borne out by a .53 c o r r e l a t i o n between them f o r a l l c a s e s (1 ,175 
a c t u a l l y ' , t h r e e had m i s s i n g d a t a ) . The c o r r e l a t i o n Is .50 f o r the 936 s c i e n 
t i s t s and PLs o n l y . T h u s , about one four th of the v a r i a t i o n in one index can 
be accounted f o r i f we know the i n d i v i d u a l ' s s c o r e on the o t h e r . As the c r o s s -
t a b u l a t i o n of the two i n d i c e s in T a b l e B-2 shows, most c a s e s a r e found along 
the main d i a g o n a l : as s c i e n t i f i c c o n t r i b u t i o n i n c r e a s e s , so does a p p l i e d . 

There a r e e x c e p t i o n s , of c o u r s e , s i n c e the c o r r e l a t i o n Is not p e r f e c t . 
T h e r e a r e i n d i v i d u a l s h igh on one form of c o n t r i b u t i o n , but moderate or low 
on the o t h e r . These a r e l e s s f requent than i n d i v i d u a l s on the main d i a g o n a l , 
but they r e p r e s e n t important "pure t y p e s " f o r u s : t h e r e a r e s c i e n t i s t s in the 
t r a d i t i o n a l s e n s e of the word who have l i t t l e or no a p p l i e d c o n t r i b u t i o n , and 
a p p l i e r s who a r e low on s c i e n t i f i c c o n t r i b u t i o n . 

The c a s e s on the d iagonal a r e t y p e s , a l s o . Some i n d i v i d u a l s a r e s imply 
low c o n t r i b u t o r s on b o t h , and o t h e r s a r e h igh on b o t h . F i n a l l y , the re a r e 
a g r e a t number of respondents in the m i d d l e , as t h e r e have to be w i th two 
c o r r e l a t e d and r e a s o n a b l y normal d i s t r i b u t i o n s . 

These types a r e impor tant , s i n c e much of our concern in the a n a l y s i s to 
f o l l o w I n v o l v e s the combinat ion of the two i n d i c e s . I f a m i s s i o n - o r i e n t e d 
RSD sys tem i s to e x i s t , both s c i e n t i f i c and a p p l i e d c o n t r i b u t i o n must be c o n 
s i d e r e d s i m u l t a n e o u s l y . When we r e s e a r c h that s y s t e m , we must do the same. 
We must a s k q u e s t i o n s such a s : what a r e the a t t i t u d e s , job b e h a v i o r s , and 
c h a r a c t e r i s t i c s of s c i e n t i s t s who a r e making both an a p p l i e d and a s c i e n t i f i c 
c o n t r i b u t i o n , or a r e low on both? Who a r e the s c i e n t i s t s who c o n t r i b u t e in 
one a r e a but not in the o t h e r ? 

From the da ta In T a b l e B-2 we can b lock out the f i v e types of s c i e n t i s t s 
mentioned above. Why f i v e ? A g a i n , because there a r e a l a r g e number of c a s e s 
in the middle on both d i s t r i b u t i o n s , and I f we were to s p l i t them a t the mean, 
f o r example , we would be adding many c a s e s w i t h a g rea t deal of e r r o r In c l a s s i 
f i c a t i o n in to the four groups formed by d icho tomiz ing both types of c o n t r i b u 
t i o n in to h igh and low. Not on ly would we have a c l a s s i f i c a t i o n w i th a g r e a t 



TABLE B -2 C r o s s - T a b u l a t i o n of the Two C o n t r i b u t i o n I n d i c e s 

S C I E N T I F I C CONTRIBUTION 

- l s . d . Mean + l s . d . 

(1) (2) (3) ( 4 ) | ( 5 ) ( 6 ) 1 (7) ( 8 ), r ( 9 ) (10) ( n ) (12) (13) (14) (15) (17) 

( i ) I 1 0 1 0 0 | 0 0 0 0 0 0 0 0 0 0 

(2) 2 3 3 2 3 2 ' 0 1 0 0 i 0 0 0 0 0 
Group 1: "low-low" . Group 2: "pure researchers " 

(3) 0 2 6 8 9 4 , 2 0 0 0 0 0 0 0 0 0 

CO 1 3 21 38 33 20 \ 18 7 6 1 0 0 0 0 0 0 
- l s . d . —p 

(5) 0 3 8 33 \ 52 43 38 ^ ! 6 3 3 1 0 0 0 0 

z 
o (6) 0 2 5 32 j 54 49 42 36 ! 12 6 2 0 0 0 1 0 

5 : moderates -
ca (7) 0 0 8 7 , 22 39 43 20 ( 23 11 3 3 1 0 0 0 
DC 
t- (8) 0 0 1 4 ] 18 32 32 33 ! 15 8 7 1 2 0 0 0 

+ l s . d . — • 
Q 
UJ (9) 0 0 0 1 10 12 ' 22 19 18 6 1 1 1 0 0 0 

VP
PL

I 

(10) 0 0 0 0 4 10 • 7 7 7 8 2 1 0 0 0 0 

( n ) 0 0 0 0 1 2 • 6 7 8 6 4 0 1 0 0 1 

(12) 0 0 0 0 0 0 ' 0 1 4 0 1 1 0 0 0 0 
Group 3: "appliers" 1 Group 4: "high-high" 

(13) 0 0 0 0 0 0 ' 1 0 1 0 0 3 0 1 0 0 

(14) 0 0 0 0 0 0 > 0 0 0 1 0 0 1 1 0 0 

(15) ' 0 0 0 0 0 0 ' 0 0 0 0 0 0 0 1 0 0 

(17) 0 0 0 0 0 0 i 0 0 0 0 

t * 

0 0 0 1 0 0 
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deal of b u i l t - i n e r r o r , but t h i s e r r o r would probably show up in reduced 
p r e d i c t i v e power of the c l a s s i f i c a t i o n In l a t e r a n a l y s i s . 

We a r e work ing toward a c l a s s i f i c a t i o n v a r i a b l e r e p r e s e n t i n g both types 
of c o n t r i b u t i o n a t the same time — groups of s c i e n t i s t s c r e a t e d by t h e i r 
s c o r e s on the two i n d i c e s . We s t a r t e d by removing the middle group we d i s 
cussed above. T h i s was done by t a k i n g out a l l i n d i v i d u a l s who were w i t h i n 
one s tandard d e v i a t i o n of the mean on both s c i e n t i f i c and a p p l i e d c o n t r i b u 
t i o n . These are the " m o d e r a t e s . " I f we imagine the t a b l e w i th these 572 
c a s e s m i s s i n g , then we could d i v i d e both d i s t r i b u t i o n s a t the mean to pro 
duce four a d d i t i o n a l groups: 

Group 1: below both means; low c o n t r i b u t o r s in both a r e a s 

Group 2 : high on s c i e n t i f i c , and low on a p p l i e d c o n t r i b u t i o n ; 
we c a l l them the "pure s c i e n t i s t s " 

Group 3= h igh on a p p l i e d , but low on s c i e n t i f i c c o n t r i b u t i o n ; 
" t h e a p p l i e r s " 

Group 4: high on both types of c o n t r i b u t i o n . 

(Group 5 wi11 be the modera tes . ) 

T h i s t echn ique o f removing the m i d d l e , then s p l i t t i n g the remaining c a s e s 
a t the means does produce some a n o m a l i e s . For example , c a s e s w i t h a s c o r e of 
four on a p p l i e d , and a s i x on s c i e n t i f i c c o n t r i b u t i o n are scored as low-low 
(Group 1 ) , even though t h e i r s c i e n t i f i c c o n t r i b u t i o n i s equal to or h i g h e r 
than some c a s e s put in the moderate group. S t i l l , t h e r e i s l e s s c l a s s i f i c a t i o n 
e r r o r than I f we had s p l i t a l l c a s e s a t the means. We have e l e c t e d not to go 
to more g r o u p s , e . g . , moderate a p p l i e d and low s c i e n t i f i c , In order to keep 
groups l a r g e enough to be meaningful In l a t e r a n a l y s i s — t h i s Is p a r t i c u l a r l y 
a problem f o r groups two and t h r e e . 

We now have a p a t t e r n v a r i a b l e , a c a t e g o r i c a l measure which denotes the 
r e l a t l o s h i p between s c i e n t i f i c and a p p l i e d c o n t r i b u t i o n . Let us p r e f a c e the 
a n a l y s e s to be repor ted l a t e r in o r d e r to demonstrate the power, and the f a c e 
v a l i d i t y of the c a t e g o r i e s . One good t e s t i s to compare means of each group 
fo r the q u e s t i o n n a i r e item which asked respondents to r a t e t h e i r work on a 
continuum from " b a s i c r e s e a r c h " to " a p p l i e d r e s e a r c h . " As we see in T a b l e B - 3 , 
the f i v e groups a r e s u b s t a n t i a l l y and m e a n i n g f u l l y d i f f e r e n t on the b a s i c -
a p p l i e d measure . Those we c l a s s e d as the "pure s c i e n t i s t s " r a t e t h e i r work as 
most b a s i c ; the " a p p l i e r s " as most a p p l i e d In o r i e n t a t i o n . The th ree o ther 
groups ( those a long the main d iagonal or r e g r e s s i o n l i n e between the two i n 
d i c e s ) a r e i n t e r m e d i a t e . T h i s i s t r u e fo r a l l c a s e s , and for s c i e n t i s t s and 
PLs a l o n e . 

I t i s of I n t e r e s t tha t those whose c o n t r i b u t i o n l e v e l s a r e b a l a n c e d , 
r e g a r d l e s s of the l e v e l , a r e I n c l i n e d to see t h e i r work as i n t e r m e d i a t e , or 
n e i t h e r very b a s i c nor very a p p l i e d . S i n c e t h i s i s a m i s s i o n - o r i e n t e d s y s t e m , 
however, " i n t e r m e d i a t e " f o r those w i t h balanced c o n t r i b u t i o n tends to be toward 
the a p p l i e d end of the s c a l e , r a t h e r than at the numeric c e n t e r of 3 . 0 . 
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TABLE B-3 

Means of F i v e S c i e n t i f i c / A p p l i e d C o n t r i b u t i o n 
Groups on B a s i c - A p p l i e d Work O r i e n t a t i o n 

Group Mean P l o t s -

A l l c a s e s (N=I ,107) 2 15 4 3 d f = 4 ; l , 1 0 0 

F = 1 7 . 6 , p(.O001 
S c l s . & PLs on ly (N=926) 2 15 4 3 d f = 4 ; 9 2 1 

F = 2 1 . 1 , p<.0001 
* • 1 i i i i i i 

1.0 2 . 0 3 - 0 4 . 0 5-0 
Very B a s i c Very App l ied 

Work O r i e n t a t i o n 

^Groups a r e : l=1ow - low; 2 = " b a s i c s c i e n t i s t s " ; 3 = " a p p l i e r s " ; 4 = h i g h - h i g h ; 
5="moderates" 

T h i s r e s u l t i n c r e a s e s our conf idence In the measure , though i t cannot* 
v a l i d a t e i t beyond the contex t of the q u e s t i o n n a i r e i t s e l f . F u r t h e r t e s t s 
a r e needed to do t h a t . 

CORRECTION FOR DISCIPL INE DIFFERENCES 

E a r l y in the a n a l y s i s we r e a l i z e d tha t both c o n t r i b u t i o n s c o r e s va r ied by 
d i s c i p l i n e s in which r e s e a r c h e r s were w o r k i n g . T h i s i s , of c o u r s e , a f i n d 
ing of g r e a t s u b s t a n t i v e i n t e r e s t , and has been covered in the " D i s c i p l i n e s " 
s e c t i o n , Appendix C . The d i s c i p l i n e d i f f e r e n c e s pose a methodological 
h l n d e r a n c e , however, when we want to r e l a t e c o n t r i b u t i o n s to o the r ra t ings 
of o r g a n i z a t i o n a l and I n d i v i d u a l f a c t o r s , e t c . : i f we looked a t the r e l a 
t i o n of c o n t r i b u t i o n w i th such f a c t o r s , we would not be a b l e to t e l l i f the 
e f f e c t s found were due to d i f f e r e n c e s in c o n t r i b u t i o n or d i s c i p l i n e . 

T h e r e f o r e , we dec ided to remove d i s c i p l i n e d i f f e r e n c e s s t a t i s t ! c a l l y by 
e x p r e s s i n g each r e s e a r c h e r ' s c o n t r i b u t i o n s c o r e s as d i f f e r e n c e s from the 
mean of h i s d i s c i p l i n e group. T h i s c o r r e c t i o n was a p p l i e d to both s c i e n t i f i c 
and a p p l i e d c o n t r i b u t i o n (and to the "component" i n d i c e s which make up these 
s c o r e s ) be fore under tak ing any of the a n a l y s e s in t h i s repor t or used In feed 
back . 

From t h i s po in t forward In t h i s s e c t i o n , t h e n , we w i l l be t a l k i n g about 
c o n t r i b u t i o n s c o r e s a d j u s t e d for d i s c i p l i n e d i f f e r e n c e s . 
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VALI DAT I ON OF THE INDICES WITH OTHER MEASURES 

We r e a l i z e d e a r l y t h a t , i n t e r n a l l y c o n s i s t e n t as the q u e s t i o n n a i r e items 
and i n d i c e s might b e , we would need some e x t e r n a l comparisons to t e s t our 
c o n f i d e n c e In the v a l i d i t y of the m e a s u r e s . S i n c e no da ta a r e p e r f e c t , how
e v e r , our v a l i d i t y checks r e a l l y a s s e s s the power of a l l s o u r c e s of data on 
i n d i v i d u a l s c i e n t i s t s , as we w i l l see below. We would have l i k e d to have had 
da ta on a l l respondents from other s o u r c e s , but c o s t f a c t o r s fo rced us to 
s e l e c t two s t a t i o n s f o r the a n a l y s e s repor ted h e r e . 

S t a t i o n records c o n t a i n a g r e a t deal of In format ion on each employee. 
Y e a r l y reviews by s u p e r v i s o r s , and r e s u l t s of peer rev iew pane ls a r e found 
in the f i l e s , together w i t h background i n f o r m a t i o n . These gave us a good 
s t a r t , p a r t i c u l a r l y s i n c e t h e s e data a r e a r c h i v a l records of d imensions on 
which s c i e n t i s t s a r e e v a l u a t e d and rewarded by the s y s t e m . We sought to ex 
pand these data w i t h r a t i n g s of each i n d i v i d u a l on the two dimensions o f most 
i n t e r e s t to us h e r e : s c i e n t i f i c and a p p l i e d c o n t r i b u t i o n . D i r e c t peer e v a l u a 
t i o n would have been the b e s t r o u t e , but c o s t s aga in l i m i t e d us to r a t i n g s made 
by ADs. Data c o l l e c t i o n v i s i t s to two s t a t i o n s thus prov ided us w i t h the f o l 
lowing i terns of Informat I on: 

1 . Rankings by ADs of s c i e n t i f i c and a p p l i e d c o n t r i b u t i o n ( i n 
the form of " c l i e n t l i n k a g e " ) of each s c i e n t i s t and P L . 

2 . Job p r o f i l e performance r a t i n g s made by s c i e n t i s t ' s immediate 
s u p e r v i s o r . 

3 . " F a c t o r V s c o r e s from peer e v a l u a t i o n pane ls which a s s e s s the 
s c i e n t i f i c c o n t r i b u t i o n of the i n d i v i d u a l , though more broad ly 
than our measures . 

Our concern Is the ex ten t to which t h e s e measures a s s e s s the same t h i n g s , and 
p a r t i c u l a r l y i f the q u e s t i o n n a i r e data c o r r e l a t e mean ing fu l l y w i t h the s t a t i o n 
r e c o r d s and AD r a t i n g s . P a r t of the a n a l y s i s w i l l look a t the e x t e n t to which 
t h e r e i s agreement among the n o n - q u e s t i o n n a i r e d a t a , a l s o . 

Two methodologica l p o i n t s a r e needed b e f o r e we look a t the c o r r e l a t i o n s . 
F i r s t , the r a t i n g s made by ADs were p r o c e s s e d by the r o u t i n e suggested by 
Ford (1957) f o r producing combined rank o r d e r l n g s of i n d i v i d u a l s ra ted by 
s e v e r a l judges (who may use d i f f e r e n t numbers of s o r t i n g c a t e g o r i e s ) . T h i s 
t echn ique was used by P e l z and Andrews ( 1 9 6 6 ) , and I s f u l l y documented In 
t h e i r f i n e work. Our m o d i f i c a t i o n was made, however: the Ford s c o r e s a r e 
o r d i n a l , and would f o r c e us to use rank order s t a t i s t i c s f o r a l l c o m p a r i s o n s , 
which makes p a r t i a l l i n g d i f f i c u l t . We must use p a r t i a l c o r r e l a t i o n s fo r the 
f a c t o r four s c o r e s from p a n e l s , s i n c e t h e s e a r e used to d e c i d e promot ions , and 
hence a r e d i r e c t l y t i e d to GS grade . S o , we have d ichotomized the AD rank ings 
a t the median o f each d i s t r i b u t i o n to produce groups of s c i e n t i s t s ra ted h igh 
and low on s c i e n t i f i c c o n t r i b u t i o n and c l i e n t l i n k a g e . The second .no te i n 
v o l v e s the c o r r e l a t i o n s f o r the s u p e r v i s o r performance review f a c t o r s . Respon
dents whose j o b s do not I n c l u d e r e s p o n s i b i l i t i e s on a g i v e n f a c t o r a r e g iven 
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m i s s i n g d a t a , s i n c e they r e c e i v e no r a t i n g from t h e i r s u p e r v i s o r on tha t 
d i m e n s i o n . T h u s , the m i s s i n g data c o r r e l a t i o n s fo r the 16 f a c t o r s have 
b a s e s which s h i f t s u b s t a n t i a l l y . In f a c t , two of the f a c t o r s could not 
be c o r r e l a t e d s i n c e s o few s c i e n t i s t s were g iven r a t i n g s on them by super 
v i s o r s . T h i s s h i f t means tha t we must be c a r e f u l in examining c o r r e l a 
t i o n s s i n c e the l e v e l s of r_ needed to reach s i g n i f i c a n c e change wi th the 
number of c a s e s i n v o l v e d . I t Is u s e f u l , t h e r e f o r e , to judge the r e l a t i o n 
s h i p more by the a t t a i n e d s i g n i f i c a n c e than by the l e v e l of the c o r r e l a 
t i o n . F i n a l l y , because of the c o s t of c o l l e c t i n g r a t i n g s from ADs and 
i n c o r p o r a t i n g panel and performance r a t i n g s , we wi11 d i s c u s s r e s u l t s from 
o n l y two s t a t i o n s h e r e . 

With t h i s p r e p a r a t i o n we a r e ready to examine the c o r r e l a t i o n s in 
T a b l e B-l». Although t h i s t a b l e looks somewhat fo rmidab le a t f i r s t g l a n c e , 
i t can be broken down i n t o components f o r i n t e r p r e t a t i o n . The f i r s t d i v i 
s i o n i s v e r t i c a l l y : to the l e f t of the heavy l i n e we have the c o r r e l a t i o n s 
among the items taken from s t a t i o n r e c o r d s and from the AD r a t i n g s . The 
c o r r e l a t i o n s i n v o l v i n g the q u e s t i o n n a i r e measures a r e on the r i g h t . L e t ' s 
begin w i t h the r e l a t i o n s h i p s among the n o n - q u e s t i o n n a i r e i t e m s . 

C o r r e l a t i o n s Among AD Rat ings and R e c o r d s . Here we a r e i n t e r e s t e d , as 
a p ro logue , In the degree of r e l a t i o n s h i p among the da ta c o l l e c t e d from 
s t a t i o n f i l e s and from ADs. The f i r s t f i n d i n g of note i s t h a t peer p a n e l s -
( i n t h e i r d e r i v e d " f a c t o r V s c o r e s ) demonstrate no s i g n i f i c a n t r e l a t i o n s h i p s 

w i t h ADs 1 r a t i n g s of s c i e n t i f i c or a p p l i e d c o n t r i b u t i o n . The two AD r a t i n g s 
do c o r r e l a t e p o s i t i v e l y , however ( . 3 0 ) . 

In the lower l e f t of the t a b l e , we see tha t t h e r e were four s u p e r v i s o r 
r a t i n g s which c o r r e l a t e d w i th panel r a t i n g s , but none of t h e s e s u r v i v e d the 
c o n t r o l on G . S . g rade . T h u s , the r e l a t i o n s h i p between s u p e r v i s o r ' s r a t i n g s 
and those o f the pane ls seems to come from the f a c t tha t both the s u p e r v i s o r 
and the panel g i v e h igher s c o r e s to r e s e a r c h e r s w i th h i g h e r G . S . g r a d e s . 

Comparing the AD and the s u p e r v i s o r we f i n d tha t r e s e a r c h e r s who a r e 
ra ted as h i g h e r on s c i e n t i f i c c o n t r i b u t i o n by ADs a r e seen by t h e i r super 
v i s o r s as h i g h e r on the q u a l i t y and q u a n t i t y of work they produce , and h igher 
on a c c e p t i n g r e s p o n s i b i l i t y , e v a l u a t i o n s k i l l s , and l e a d e r s h i p . Those g e t 
t i n g high r a t i n g s from ADs on c l i e n t l i n k a g e a r e those who a r e ra ted h igher 
by t h e i r s u p e r v i s o r s on a c c e p t i n g r e s p o n s i b i l i t y , a g a i n , and on r e s e a r c h 
l e a d e r s h i p and (we a r e happy to note) on o r a l communication and d e a l i n g w i t h 
outs I d e r s . 

The smal l number of s i g n i f i c a n t c o r r e l a t i o n s in these comparisons I s 
f r a n k l y s u r p r i s i n g ; t h e r e I s , we s e e , q u i t e a b i t of independence between 
peer p a n e l , AD, and s u p e r v i s o r d a t a . I t I s i n t e r e s t i n g tha t the panel r a t i n g s 
a r e not s e n s i t i v e to s u p e r v i s o r r a t i n g s o f q u a n t i t y of work w h i l e the AD 
r a t i n g (of s c i e n t i f i c c o n t r i b u t i o n , a t l e a s t ) I s . I f we make the assumption 
t h a t the s u p e r v i s o r i s the c l o s e s t and most knowledgable judge of the s c i e n 
t i s t , then I t appears tha t the ADs a r e q u i t e e x t e r n a l In t h e i r judgment d i 
m e n s i o n s , and must judge more on q u a n t i t y w h i l e the peer pane ls get " i n s i d e " 
the i n d i v i d u a l to the ex tent of r e l a t i n g to q u a l i t y of ou tpu t . On the c l i e n t 
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* * P a r * ; a l l e d on G . S . g rade . 
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l l n k a g e dimension the ADs appear to r e l a t e to the i n d i v i d u a l ' s l e a d e r s h i p 
a b i l i t y and r e s p o n s i b i l i t y c o n t a c t through " d e a l i n g " and o r a l communica
t i o n . 

C o r r e l a t i o n s w i th the Q u e s t i o n n a i r e I n d i c e s . Our f i r s t c o n c l u s i o n from 
the r i g h t s i d e of T a b l e B - 4 I s that our i n d i c e s c o r r e l a t e moderately w e l l 
w i t h the da ta from p a n e l , AD, and s u p e r v i s o r r a t i n g s . * Our two c o n t r i b u t i o n 
I n d i c e s c o r r e l a t e w i th both the AD r a t i n g s and w i th the "raw" panel s c o r e s . 
A g a i n , however, the panel s c o r e s do not c o r r e l a t e when a d j u s t e d f o r G . S . 
g r a d e . The AD r a t i n g s o f s c i e n t i f i c c o n t r i b u t i o n c o r r e l a t e w i t h s c i e n t i f i c 
c o n t r i b u t i o n Index ( . 3 7 ) » but not w i t h our a p p l i e d Index. On the o t h e r hand, 
the AD r a t i n g of c l i e n t l i n k a g e r e l a t e e q u a l l y to our s c i e n t i f i c ( . 3 6 ) and 
a p p l i e d ( . 3 9 ) I n d i c e s . T h e r e i s none of the hoped- for h igher c o r r e l a t i o n 
w i t h our a p p l i e d measure . T h i s may be an I n d i c a t i o n tha t ADs do not i d e n t i f y 
a p p l i e d c o n t r i b u t i o n u n l e s s the r e s e a r c h e r i s a l s o making a c o n t r i b u t i o n to 
h i s f i e l d a t the same t ime . 

Both of our i n d i c e s r e l a t e to the s u p e r v i s o r ' s r a t i n g s o f work q u a n t i t y , 
r e s p o n s i b i l i t y , and d e a l i n g w i th o u t s i d e r s , but on ly our s c i e n t i f i c c o n t r i 
bu t ion measure c o r r e l a t e s w i t h work q u a l i t y and l e a d e r s h i p . I t is i n t e r e s t i n g , 
t o o , tha t work q u a l i t y r e l a t e s a b i t b e t t e r to our s c i e n t i f i c than to our 
a p p l i e d Index , w h i l e the r e v e r s e is t r u e f o r d e a l i n g w i t h o u t s i d e r s . I f we 
put equal v a l u e on both types of c o n t r i b u t i o n the " q u a n t i t y and q u a l i t y " re
s u l t s may not be too a p p e a l i n g , though they seem p r e d i c t a b l e g i v e n the o r g a n i 
z a t i o n ' s p a s t (and p r e s e n t ? ) f avor ing of s c i e n t i f i c over a p p l i e d c o n t r i b u t i o n s . 

We can get a more d e t a i l e d p i c t u r e by c o n s i d e r i n g the c o r r e l a t i o n s i n 
v o l v i n g the components of each index. For example, we f i n d here tha t panel 
s c o r e s , even when c o n t r o l l i n g f o r G . S . grade d i f f e r e n c e s , tend to be higher 
f o r r e s e a r c h e r s who produce more w r i t t e n outputs of e i t h e r a s c i e n t i f i c or 
a p p l i e d n a t u r e . We can a l s o q u a l i f y the r e s u l t s f o r ADs: t h e i r r a t i n g s do not 
c o r r e l a t e w i t h the r e s e a r c h e r ' s a t t i t u d e s about c o n t r i b u t i o n s , but r e l a t e 
e x c l u s i v e l y to outputs and a t tendance of e v e n t s — j u s t those th ings the AD 
can s e e from a d i s t a n c e . 

On the o ther hand, the s u p e r v i s o r ' s r a t i n g s of work q u a n t i t y or q u a l i t y 
do not r e l a t e to w r i t t e n s c i e n t i f i c o u t p u t s , though the q u a n t i t y r a t i n g 
c o r r e l a t e w i t h w r i t t e n a p p l i e d o u t p u t s . The s u p e r v i s o r seems to be r a t i n g 
I n t a n g i b l e s , perhaps the same th ing covered In the r e s e a r c h e r ' s o p i n i o n s 
about c o n t r i b u t i o n . 

* 0 f i n t e r e s t here a r e the d i f f e r e n c e s we f i n d a c r o s s s t a t i o n s . In the f i r s t 
d r a f t of t h i s paper , we had data from o n l y one s t a t i o n , and t h e r e were many 
fewer s i g n i f i c a n t c o r r e l a t i o n s between q u e s t i o n n a i r e and s t a t i o n r a t i n g s , and 
d i f f e r e n t p a t t e r n s among the s t a t i o n - d a t a c o r r e l a t i o n s . I t i s probably the 
c a s e tha t some s t a t i o n s a r e b e t t e r than o t h e r s in the e x t e n t tha t c o n t r i b u t i o n 
e v a l u a t i o n s , of many d i f f e r e n t k i n d s , agree w i t h one ano ther . T h i s i t s e l f 
might be a very u s e f u l d i a g n o s t i c c o n t r i b u t i o n f o r data feedback . 
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The s u p e r v i s o r r a t i n g s of v a r i o u s communication s k i l l s p rov ide some 
hoped- fo r and some c u r i o u s f i n d i n g s . Oral communication s k i l l s and d e a l i n g 
w i t h o u t s i d e r s a r e ra ted h igher f o r r e s e a r c h e r s who, a c c o r d i n g to our d a t a , 
a t t e n d more events of e i t h e r a s c i e n t i f i c or a p p l i e d n a t u r e — t h i s i s what 
we would hope to f i n d in a t tempt ing to v a l i d a t e our measures . Cur ious i s 
the l a c k of c o r r e l a t i o n of w r i t t e n communication s k i l l w i t h our w r i t t e n o u t 
put measures . 

The f i n a l no tab le r e s u l t here i s tha t r e s e a r c h e r s who have more p o s i t i v e 
o p i n i o n s about the a p p l i e d c o n t r i b u t i o n they have or w i l l have made a r e ra ted 
lower by t h e i r s u p e r v i s o r s on s c i e n t i f i c and t e c h n i c a l s k i l l . 

In summary, we s e e a moderate degree of agreement, in terms of what we 
would expec t to f i n d i f our measures a r e "work ing" between the i n d i c e s and 
t h e i r components and the p a n e l , AD, and s u p e r v i s o r r a t i n g s , even though we 
saw e a r l i e r tha t our measures a r e not Independent . Our measures do seem to 
f i t a b i t b e t t e r w i t h the s u p e r v i s o r ' s r a t i n g s than to those o f ADs or p a n e l s , 
however. T h i s i s what we hoped to f i n d . More d i s t r e s s i n g f o r the v a r i o u s 
F o r e s t S e r v i c e e v a l u a t i o n mechanisms, however, I s the f a c t tha t t h e r e I s not 
a g r e a t deal of agreement among the p a n e l , AD, and s u p e r v i s o r s c o r e s them
s e l v e s : ADs and s u p e r v i s o r s f i t on s e v e r a l d i m e n s i o n s , but AD r a t i n g s d o n ' t 
c o r r e l a t e a t a l l to panel s c o r e s , and the r e l a t i o n s h i p s between panels and 
s u p e r v i s o r s Is accounted f o r by the way r a t i n g s d i f f e r a c r o s s G . S . g r a d e s . 
I t sounds as i f the whole system needs to work on how to develop common and 
a c c e p t a b l e methods to e v a l u a t e r e s e a r c h e r s . Our measures may be a key In 
such work, s i n c e they s h a r e something in common w i t h a l l o f the v a r i o u s r a t i n g s 
from w i t h i n the o r g a n i z a t i o n . 

What we have , t h e n , a r e two concepts which g i v e us a broad overv iew of 
the two k inds of c o n t r i b u t i o n , and which r e l a t e moderate ly w e l l to more t r a 
d i t i o n a l measures from w i t h i n the o r g a n i z a t i o n (which d o n ' t look very good 
t h e m s e l v e s , however ) . None o f us would make the c l a i m t h a t our measures get 
a t the a c t u a l s c i e n t i f i c or a p p l i e d c o n t r i b u t i o n s o f F o r e s t S e r v i c e r e s e a r c h e r s , 
in terms of the i n d i v i d u a l ' s " t r u e Impact" on h i s f i e l d or on the ground. Our 
p e r s p e c t i v e remains b i a s e d by the l i m i t a t i o n of measur ing c o n t r i b u t i o n s from 
w i t h i n the o r g a n i z a t i o n , and by the assumpt ion t h a t communication behav ior 
has some r e l a t i o n to u l t i m a t e Impact. Even though we have kept the (perhaps 
over o p t i m i s t i c ) a t t i t u d e measures to h e l p overcome t h i s , and have added 
e v e n t s to he lp counter the w r l t t e n - w o r d syndrome, we must s t i l l remember t h a t 
we a r e s t i l l looking a t communicat ion, which a t bes t I s a n e c e s s a r y c o n d i t i o n 
f o r Impact . T h i s I s not good, but I t i s the b e s t we can do f o r now. The 
c u r r e n t methods of e v a l u a t i o n w i t h i n F o r e s t S e r v i c e s h a r e the same weaknesses 
of the view from i n s i d e and the communication emphas is . They probably a r e 
not v e r y good e i t h e r , and we a l l need to look to see I f they a r e the best we 
can do. 
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APPENDIX C 

DIFFERENCES AMONG DISCIPLINES 

INTRODUCTION 

One q u e s t i o n which we have not ye t answered in our a n a l y s e s of F o r e s t 
S e r v i c e r e s e a r c h e r s i s : what d i f f e r e n c e s a r e t h e r e in the r e l a t i o n of men 
to the o r g a n i z a t i o n , s a t i s f a c t i o n , and outputs or c o n t r i b u t i o n a c r o s s the 
d i f f e r e n t d l s c i p l i n e s r e p r e s e n t e d in the o r g a n i z a t i o n ? We know, f o r exam
p l e , tha t r e s o u r c e s c i e n t i s t s , and in p a r t i c u l a r I n d i v i d u a l s t r a i n e d in 
f o r e s t r y r e s e a r c h , make up the m a j o r i t y of the o r g a n i z a t i o n . T h e y , t o 
gether w i t h n a t u r a l s c i e n t i s t s , come from backgrounds and have s k i l l s most 
c l o s e l y a l i g n e d w i t h the t r a d i t i o n a l major c o n c e r n s of f o r e s t land manage
ment, and h e n c e , of F o r e s t S e r v i c e Research i t s e l f . T h u s , they may r e a c t 
more p o s i t i v e l y to t h e i r j o b s than s c i e n t i s t s in " m i n o r i t y " d i s c i p l i n e groups . 
The s i m p l e f a c t of being In the m a j o r i t y or m i n o r i t y may a l s o have e f f e c t s on 
the a v a i l a b i l i t y of s a t i s f y i n g c o l l e g i a l r e l a t i o n s h i p s , as w e l l . 

The a n a l y s e s we w i l l p r e s e n t here take a f i r s t cu t a t examining d i f f e r 
ences a c r o s s d i s c i p l i n e s in which men a r e w o r k i n g , in the a r e a s of job and 
o r g a n i z a t i o n a l a t t i t u d e s , working r e l a t i o n s h i p s , mot iva t ion and s t i m u l a 
t i o n , in format ion p r o c e s s i n g , and f i n a l l y , the s c i e n t i f i c and a p p l i e d c o n 
t r i b u t i o n of r e s e a r c h e r s . 

D ISCIPL INE DIFFERENCES IN JOB STATUS 

We need to begin w i t h a s imple a n a l y s i s of o r g a n i z a t i o n a l m o b i l i t y of 
men t r a i n e d in and working in the major d i s c i p l i n e c a t e g o r i e s in which we 
have coded them. P a r t of our c o n c e r n , t o o , i s the s imp le t a b u l a t i o n of how 
many i n d i v i d u a l s there a r e in each of the d i s c i p l i n e c a t e g o r i e s . In the 
t a b l e below ( T a b l e C " l ) we l i s t the pe rcen tages of S c i e n t i s t s and P r o j e c t 
Leaders (PLs) and Program Managers (PMs) f o r two measures : f i e l d s in which 
the men were t r a i n e d , and f i e l d s in which they a r e now work ing . 

TABLE C - 1 

Job S t a t u s by D i s c i p l i n e 

. . . In Which Man 
F i e l d or D i s c i p l i n e . . . I n Which T r a i n e d i s Working Now 

S c i e n t i s t s PL-PMs S c i e n t i s t s PL-PMs 
Natura l Resources 55-5S 62 . . 5 * 57-7S 62 . • 5 * 
Natura l S c i e n c e s 2 8 . 2 2k. 7 2 6 . 2 24. .3 
P h y s i c a l S c i e n c e s 8 . 2 k. 0 7 . 2 4 . ,k 
S o c i a l S c i e n c e s ( i n c l u d i n g 2 .1 k. ,0 2 . 9 k. .0 

economlcs) 
E n g i n e e r i n g 5 .4 k. ,8 5 . 4 k. .8 
M i s c . ( a r c h i t e c t u r e , a r t s . . 6 -- . 4 --

h u m a n i t i e s , e t c . ) 
681=100% 251=100* 679=100* 251=100% 

X 2 = 9 . 8 p < . 0 5 6 k df X 2 = 4 . 0 n . s . § k df 
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In looking a t t h e s e data we a r e s t r u c k , though not s u r p r i s e d , w i t h 
the f a c t tha t the PL-PM group seems to come more o f t e n from a Natura l 
Resource background, compared w i t h the percentage of S c i e n t i s t s w i t h t h i s 
t r a i n i n g . C h i - s q u a r e t e s t s i n d i c a t e (wi th the M i s c . group removed) t h a t , 
compared w i t h S c i e n t i s t s , PL-PMs do come d i s p r o p o r t i o n a t e l y from Natura l 
R e s o u r c e s , and tha t P h y s i c a l S c i e n t i s t s in p a r t i c u l a r a r e under represented 
in the PL-PM r a n k s , compared to what we would p r e d i c t based on the s i m p l e 
d i s t r i b u t i o n s o f both job s t a t u s and t r a i n i n g d i s c i p l i n e . There a r e no 
s i g n i f i c a n t d i f f e r e n c e s between the j o b s t a t u s groups and f i e l d s in which 
men a r e working now, however. 

T h u s , the re a r e s e v e r a l a l t e r n a t i v e e x p l a n a t i o n s which we might s u g g e s t . 
(1) I t may be tha t the o r g a n i z a t i o n does s e l e c t PLs fo r c h a r a c t e r i s t i c s which 
tend to g ive advantages in advancement to men t r a i n e d in the f i e l d s of natura l 
r e s o u r c e s . (2) Men may "compensate" by s w i t c h i n g f i e l d s dur ing t h e i r c a r e e r s , 
s i n c e t h e r e a r e no d i f f e r e n c e s in s t a t u s a c c o r d i n g to f i e l d s in which they 
now work. (3) The o r g a n i z a t i o n may have changed I t s d i s c i p l i n e emphases 
In h i r i n g younger men. from f i e l d s o ther than n a t u r a l r e s o u r c e s , men who are 
s t i l l S c i e n t i s t s . Whi le i t i s of i n t e r e s t to s e a r c h f o r reasons f o r these 
d i f f e r e n c e s , t h e r e a r e even more i n t e r e s t i n g d i s c i p l i n e d i f f e r e n c e s to which 
we need to tu rn now. 

WORK DISCIPLINE DIFFERENCES IN THE QUESTIONNAIRE INDICES 

At t h i s po int we w i l l tu rn to the l a r g e s e t of i n d i c e s we have developed 
to measure the r e l a t i o n of the man to the o r g a n i z a t i o n , i n d i v i d u a l a t t i t u d e s 
and m o t i v a t i o n s , in format ion p r o c e s s i n g , and d i s s e m i n a t i o n and u t i l i z a t i o n 
(D&U). These a r e the i n d i c e s repor ted e a r l i e r by the a u t h o r s . We w i l l con
c e r n o u r s e l v e s o n l y w i t h the d i s c i p l i n e in which S c i e n t i s t s and PL-PMs are" 
working now, s i n c e i t i s p r e s e n t a c t i v i t y , not past h i s t o r y w i th which we 
a r e most i n t e r e s t e d . 

We know that the i n d i c e s , and d i s c i p l i n e a l s o , r e l a t e s t r o n g l y to 
p e r s o n a l and j o b - r e l a t e d c h a r a c t e r i s t i c s . At t h i s p o i n t , however, we a r e 
a f t e r q u e s t i o n n a i r e d i f f e r e n c e s , not "demographic" d i f f e r e n c e s , so we need 
to c o n t r o l fo r or remove s t a t i s t i c a l l y those p o r t i o n s of the q u e s t i o n n a i r e 
index s c o r e s which a r e accounted f o r by e d u c a t i o n , job s t a t u s , e x p e r i e n c e , 
G . S . Grade , and so on. S i n c e we w i l l be spending q u i t e a b i t o f t ime looking 
a t t h e s e a n a l y s e s , i t may be u s e f u l to g i v e one example in d e t a i l h e r e . Tab le 
C - 2 compares work d i s c i p l i n e means on t o t a l s a t i s f a c t i o n wi th j o b and the 
s t a t i o n . The means f o r each group have been " a d j u s t e d " by removing tha t por
t i o n of s a t i s f a c t i o n which we can account f o r by a l i n e a r f u n c t i o n of each 
o f the " c o v a r i a t e " v a r i a b l e s . 

TABLE C - 2 

A d j u s t e d * Mean S a t i s f a c t i o n 

Work D i s c l p l i n e 
Natura l Resources 
Natura l S c i e n c e s 
P h y s i c a l S c i e n c e s 

Mean 
2.57 
2 .56 
2.78 
2 .80 
2.77 

F=3.0 
p= <.02 

( l=high s a t i s f a c t i o n — 
5- low s a t i s f a c t i o n ) S o c i a l S c i e n c e s 

E n g i n e e r i n g 

* C o v a r i a t e s : e d u c a t i o n ( n . s . ) , y e a r s In F . S . r e s e a r c h ( p < . 0 0 0 l ) , t i t l e 
( p < . 0 5 ) , G . S . Grade ( n . s . ) , whether or not man had changed h i s f i e l d s i n c e 
h i s e d u c a t i o n ( n . s . ) . 
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F u r t h e r examinat ion o f the c o v a r i a t e s (not shown) i n d i c a t e d t h a t i t i s 
PL-PMs and more e x p e r i e n c e d men who have h igher s a t i s f a c t i o n l e v e l s . 
With the s a t i s f a c t i o n index a d j u s t e d to remove t h e s e e f f e c t s , however, 
t h e r e a r e s t i l l s i g n i f i c a n t d i f f e r e n c e s a c r o s s the work d i s c i p l i n e s , w i t h 
n a t u r a l r e s o u r c e and n a t u r a l s c i e n c e workers i n d i c a t i n g g r e a t e r l e v e l s of 
s a t i s f a c t i o n than men working in o ther d i s c i p l i n e s . Perhaps t h i s r e f l e c t s 
the f a c t tha t t h e s e two f i e l d s do_ s h a r e more in common wi th the o v e r a l l 
t h r u s t of F . S . r e s e a r c h , or tha t t h i s cor respondence puts the man's work 
c l e a r l y "on t r a c k " in terms of h i s c a r e e r growth. The d i f f e r e n c e might 
a l s o r e f l e c t the number of c o l l e a g u e s a v a i l a b l e , s i n c e the s m a l l e r groups 
show lower s a t i s f a c t i o n . 

We g e n e r a l l y f i n d tha t the " a d j u s t m e n t " in s c o r e s fo r the c o v a r i a t e s 
produces l i t t l e a c t u a l movement on the f i v e - p o i n t s c a l e s used in the I n 
d i c e s . In the p l o t s fo r d i s c i p l i n e means shown i n F i gure C-2 a t the end of t h i s 
p a p e r , t h e r e f o r e , we w i l l i n d i c a t e the " r e a l " or unadjusted means, but we 
w i l l not d i s c u s s a d i f f e r e n c e u n l e s s i t remained s i g n i f i c a n t when the job 
and persona l background f a c t o r s were accounted f o r . 

S a t i s f a c t i o n i s j u s t one example of the many a r e a s measured in the 
q u e s t i o n n a i r e (see Morr is and Lingwood, 1973b fo r a complete repor t on the 
I n d i c e s as they r e l a t e to job and c o n t r i b u t i o n d i f f e r e n c e s ) . Le t us go on 
to summarize what we have found a c r o s s a l l of the index a r e a s . A f t e r we 
do t h i s we w i l l t r y to p u l l a l l of the d i f f e r e n c e s in d i s c i p l i n e s i n t o a 
s e t o f d e s c r i p t i v e p r o f i l e s . Remember, tha t the d i f f e r e n c e s we w i l l t a l k 
about below a r e independent of d i f f e r e n c e s in e d u c a t i o n , job s t a t u s , ex 
p e r i e n c e , G . S . grade*, and change in f i e l d . 

P l a n n i n g . T o t a l s a t i s f a c t i o n w i t h p lann ing (both own p a r t i c i p a t i o n 
and w i t h the s y s t e m ' s p lann ing ) i s lower among p h y s i c a l and s o c i a l s c i e n 
t i s t s than among the o ther d i s c i p l i n e g roups . 

S a t i s f a c t i o n . As we 've mentioned above in the example, t o t a l s a t i s 
f a c t i o n I s h i g h e r in the n a t u r a l s c i e n c e and n a t u r a l r e s o u r c e groups than 
in o the r work d i s c i p l i n e s . The same p a t t e r n s hold fo r the two components 
of s a t i s f a c t i o n : s a t i s f a c t i o n w i t h the i n d i v i d u a l ' s s t a t i o n , and (a t rend 
o n l y when c o n t r o l l e d fo r j o b and background f a c t o r s ) w i th h i s j o b . 

M a n - i n - O r g a n I z a t i o n . The i n d i c e s r e f l e c t i n g " c h a l l e n g e and d e d i c a 
t i o n " and "freedom" i n d i c a t e g r e a t e r p e r c e p t i o n s of t h e s e a t t r i b u t e s among 
n a t u r a l r e s o u r c e and n a t u r a l s c i e n c e r e s e a r c h e r s . There i s a t rend f o r 
t h e s e groups to be more s a t i s f i e d w i t h t h e i r chances fo r promotion. No 
d i f f e r e n c e s were found f o r e v a l u a t i o n s of the work env i ronment , s t a t i s t i c a l 
or e d i t o r i a l s e r v i c e s , or the ex ten t to which respondents a r e engaged in 
c o o p e r a t i v e r e s e a r c h a c t i v i t i e s . The " c l i e n t l i n k a g e " and " i n t e r n a l p r o 
j e c t communicat ion" i n d i c e s a l s o showed no d i f f e r e n c e s a c r o s s d i s c i p l i n e . 
S c i e n t i f i c in format ion exchange , however, was ra ted b e t t e r by e n g i n e e r s 
and n a t u r a l r e s o u r c e s c i e n t i s t s than by o t h e r s . 

In format ion Input . In terms of s c i e n t i f i c media u s e , e n g i n e e r s stand 
out lower than the o ther four g roups; c o n v e r s e l y , a p p l i e d media a r e used 
l e a s t by p h y s i c a l s c i e n t i s t s , and most by s o c i a l s c i e n t i s t s . 
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S u p e r v i s i o n : There were a b s o l u t e l y no_ d 1 s c i p i t n e d i f f e r e n c e s i n 
e v a l u a t i n g c h a r a c t e r i s t i c s o f o r s a t i s f a c t i o n w i t h s u p e r v i s o r s . 

I m p o r t a n t Job F a c t o r s , and O p p o r t u n i t y For Them: E n g i n e e r s , f o l l o w e d 
by s o c i a l s c i e n t i s t s , see ££e chance t o advance i n a d m i n i s t r a t i v e s t a t u s , 
p l u s chances t o a s s o c i a t e w i t h t o p l e v e l s , as more i m p o r t a n t t h a n t h e o t h e r 
w ork d i s c i p l i n e s . The o p p o r t u n i t y f o r s t a b i l i t y o f employment and pe r 
haps (a s t a t i s t i c a l t r e n d o n l y ) o p p o r t u n i t y t o have s k i l l e d , c o n g e n i a l 
I n t e r a c t i o n w i t h peers a r e seen as lower by e n g i n e e r s , and h i g h e s t by 
n a t u r a l r e s o u r c e s c i e n t i s t s . 

Sources o f S t i m u l a t i o n : There i s o n l y one d i f f e r e n c e i n t h i s a r e a : 
p h y s i c a l and n a t u r a l s c i e n t i s t s r a t e i n t e r n a l , p e r s o n a l s t i m u l i h i g h e r , 
and e n g i n e e r s r a t e t h i s s t i m u l u s s o urce lower than t h e o t h e r groups. We 
need t o remember, however, t h a t i n t e r n a l s t i m u l i a r e t h e h i g h e s t r a t e d type 
o f s t i m u l a t i o n f o r a l l o f t h e g r o u p s . 

Audiences f o r Research: N a t u r a l s c i e n t i s t s a r e h i g h e s t i n r a t i n g 
o t h e r r e s e a r c h e r s as t h e i r i d e a l a u d i e n c e , and s o c i a l s c i e n t i s t s score 
l o w e s t on t h i s measure. Resource s c i e n t i s t s a r e h i g h e s t , and e n g i n e e r s 
l o w e s t on b o t h t h e e x t e n t t o w h i c h F.S. us e r s a r e p a r t o f t h e i r a c t u a l 
and i d e a l a u d i e n c e s . C o v e r s e l y , e n g i n e e r s r a t e b u siness and i n d u s t r y 
h i g h e r as bo t h i d e a l and a c t u a l t h a n do t h e o t h e r g r o u p s . P h y s i c a l and 
n a t u r a l s c i e n t i s t s r a t e i d e a l and a c t u a l l o w e s t h e r e , compared w i t h o t h e r 
d i s c i p l i n e s . We need t o n o t e , as w e l l , t h a t business and i n d u s t r y i s 
t h e one audience e n g i n e e r s r a t e above a l l o t h e r audiences i n terms o f 
b o t h t h e i r a c t u a l c o n t a c t and t h e import a n c e o f t h i s c l i e n t . 

A t t i t u d e s Toward D&U: There a r e few d i f f e r e n c e s i n a t t i t u d e s toward 
p r e s e n t o r i d e a l d i s s e m i n a t i o n and u t i l i z a t i o n a c t i v i t i e s a c r o s s t h e f i v e 
work d i s c i p l i n e s . S o c i a l s c i e n t i s t s say t h a t " d o i n g c l i e n t - c e n t e r e d r e 
s e a r c h " i s more i m p o r t a n t as an i d e a l , compared t o t h e o t h e r f o u r groups. 
There I s a l s o a t r e n d f o r s o c i a l s c i e n t i s t s t o r a t e as b e t t e r t h e knowledge 
t r a n s m i s s i o n and t r a n s l a t i o n a c t i v i t i e s p r e s e n t l y used i n t h e i r s t a t i o n s , 
though t h e group d i f f e r e n c e s a r e s m a l l . 

These d i f f e r e n c e s a r e d i f f i c u l t t o g r a s p a t once, so l e t us f i r s t 
summarize t h e f i n d i n g s I n t a b u l a r f o r m ( F i g u r e C - l ) , t h e n use t h i s summary 
t o draw a " p r o f i l e " o f t h e f i v e g r o u p s . We need t o remember, i n l o o k i n g 
a t t h e F i g u r e , t h a t " h i g h " and " l o w " o n l y make sense h o r i z o n t a l l y , t h a t 
i s , a c r o s s t h e f i v e d i s c i p l i n e s . I f t h e r e i s no e n t r y f o r a group on a 
g i v e n i n d e x , t h i s means th e y were not n o t i c e a b l y above o r below o t h e r d i s 
c i p l i n e s on t h a t i ndex. Thus, t h e p r o f i l e s we w i l l b u i l d below must a l l l 
be p r e f a c e d : "compared w i t h o t h e r work d i s c i p l i n e s . . . " A l s o , t h e t a b u l a 
t i o n s , and hence t h e p r o f i l e s , a r e not s e n s i t i v e t o i n d i c e s on w h i c h a l l 
o f t h e groups s c o r e u n i f o r m l y h i g h o r low. 

I f we used t h i s t a b u l a t i o n as a base, what would c o m p a r a t i v e d i s c i p l i n e 
p r o f i l e s l o o k l i k e , and what comments m i g h t we make about them? We w i l l 
move on t o t h e s e q u e s t i o n s now. 
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Resource S c i e n t i s t s (compared t o t h e o t h e r f o u r work d i s c i p l i n e s ) seem 
t o r e f l e c t a good f i t t o t h e o r g a n i z a t i o n , as e v i d e n c e d i n t h e i r s a t i s f a c 
t i o n , f e e l i n g s o f c h a l l e n g e and d e d i c a t i o n , and w i t h t h e c o n g e n i a l i n t e r 
a c t i o n o f peers (remember, t h e y a r e t h e l a r g e s t g r o u p ) . They appear s e c u r e 
i n t h e i r c a r e e r s , g i v e n t h e i r h i g h e r scores on o p p o r t u n i t y f o r j o b s t a b i l i t y , 
and s a t i s f a c t i o n w i t h chances f o r p r o m o t i o n . T h i s a l l sounds l i k e t h e mesh
i n g o f i n d i v i d u a l and o r g a n i z a t i o n a l s t y l e s , g o a l s , and o b j e c t i v e s . We have 
o f t e n been t o l d by such men t h a t F.S. r e s e a r c h i s "where t h e a c t i o n i s " f o r 
men l i k e t h e m s e l v e s . Resource s c i e n t i s t s a l s o , perhaps f o r these r e a s o n s , 
seem d e d i c a t e d t o I n t r a - F . S . u s e r s f o r t h e i r r e s e a r c h . I f we adopt t h e 
n o t i o n t h a t c l i e n t s w i l l tend t o be much l i k e t h e r e s e a r c h e r , t h e n I t f o l 
lows t h a t F.S. c l i e n t s s hould be so i m p o r t a n t f o r t h i s g r o u p , g i v e n t h a t 
most r e s o u r c e managers work w i t h i n t h e l a r g e F.S. system. 

N a t u r a l S c i e n t i s t s (compared t o o t h e r d i s c i p l i n e s ) seem t o s h a r e much 
o f t h e s a t i s f a c t i o n and o r g a n i z a t i o n a l f i t o f t h e r e s o u r c e s c i e n t i s t s , 
t hough t h e y do not see t h e i r j o b s t a b i l i t y as q u i t e as g r e a t . These men 
seem t o be i n a " s e l f - m o t i v a t i n g " d i s c i p l i n e , and one geared t o o t h e r r e 
s e a r c h e r s as i d e a l a u d iences. I f we c o u l d c h a r a c t e r i z e the n a t u r a l r e s o u r c e 
s c i e n t i s t s as g e a r i n g t h e i r o u t p u t f o r t h e F.S. team, th e n we m i g h t best 
c h a r a c t e r i z e t h e n a t u r a l s c i e n t i s t as o r i e n t e d i n s t e a d t o h i s d i s c i p l i n e or 
t o w a r d s c i e n t i s t s as a whole. 

P h y s i c a l S c i e n t i s t s (compared w i t h t h e o t h e r f o u r d i s c i p l i n e s ) g i v e us 
l i t t l e t o go by — t h e y were u s u a l l y found i n t h e m i d d l e o f the d i s c i p l i n e 
g r o u p means on most i n d i c e s . There i s some i n d i c a t i o n t h e s e men a r e i n 
t e r n a l l y - m o t i v a t e d i n d i v i d u a l s ( l i k e t h e n a t u r a l s c i e n t i s t s ) who p l a y down 
a p p l i c a t i o n s o f t h e i r r e s e a r c h , a t l e a s t to, t h e e x t e n t t h i s can be i n f e r r e d 
f r o m t h e i r lower use o f a p p l i e d i n p u t media and t h e low r a t i n g t h e y g i v e to 
b u s i n e s s and i n d u s t r i a l c l i e n t s . 

S o c i a l S c i e n t i s t s (compared t o - t h e o t h e r g r o ups) appear t o be more 
a p p l i c a t i o n s - o r i e n t e d i n t h e i r v i e w s , though t h e y do not show up as h i g h 
i n r e g a r d t o a c t u a l a p p l i e d r e s e a r c h a u d i e n c e s . They a r e r e l a t i v e l y low 
i n p e r c e p t i o n s o f business and i n d u s t r i a l c l i e n t s , and i n t h e e x t e n t t o 
w h i c h o t h e r r e s e a r c h e r s a r e an i d e a l a udience. There might be two e x p l a n a 
t i o n s f o r t h i s , one good, and one not so good: r e s e a r c h audiences m i g h t 
be r a t e d lower because t h e s e men a r e h i g h l y d e d i c a t e d t o g e t t i n g t h e i r 
f i n d i n g s p u t t o use, or^ because t h e y t h i n k they have l i t t l e t o say f r o m 
t h e i r work w h i c h would i n t e r e s t o t h e r r e s e a r c h e r s . We c a n ' t say w h i c h o f 
t h e s e a l t e r n a t i v e s m i g h t be most c o r r e c t , but we b r i n g up t h e second be
cause o f t h e g r e a t I s o l a t i o n d i f f i c u l t i e s w h i c h c o u l d r e s u l t I f t h i s i s 
t r u e , s i n c e t h e s o c i a l s c i e n t i s t s e x i s t i n such a m i n o r i t y i n F.S. r e 
s e a r c h . 

F i n a l l y , t h e Engineers (and a g a i n t h e c a u t i o n : compared t o t h e o t h e r 
f o u r d i s c i p l i n e s ) seem a b i t more m a r g i n a l , g i v e n t h e i r lower scores on 
o p p o r t u n i t i e s t h e y see f o r employment s t a b i l i t y , and f o r c o n g e n i a l peer 
i n t e r a c t i o n . They a l s o a r e a s m a l l g r o u p , and l a c k t h e compensation t h e 
a l s o - s m a l l p h y s i c a l s c i e n t i s t s group has i n being i n t e r n a l l y o r i e n t e d -- in 
f a c t , t h e e n g i n e e r s a r e lowest i n terms o f s t i m u l i f r o m w i t h i n t h e m s e l v e s . 
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Even though t h e y say employment s t a b i l i t y I s l o w e r , r e l a t i v e t o t h e o t h e r 
g roups' responses, t h e a b i l i t y t o l i n k t o t o p l e v e l s o f t h e o r g a n i z a t i o n 
Is more i m p o r t a n t t o e n g i n e e r s t h a n t o t h e o t h e r s . The i n f o r m a t i o n p i c t u r e 
f o r e n g i n e e r s seems t o be one o f r e l a t i v e l y h i g h s a t i s f a c t i o n w i t h s c i e n 
t i f i c I n f o r m a t i o n , even though t h e i r a c t u a l use o f s c i e n t i f i c media i s 
lower than t h e s c i e n t i f i c g r o u p s . Perhaps t h e i n f o r m a t i o n a l needs o f en
g i n e e r s a r e lower. In terms o f c l i e n t s , t h e e n g i n e e r s seem e x t e r n a l l y -
o r i e n t e d , v i s - a - v i s t h e F.S.: t h e y were lower than t h e o t h e r groups i n 
s e e i n g F.S. users as a c t u a l o r i d e a l a u d i e n c e s , but t h e i r e x t e r n a l o r i e n 
t a t i o n i s not toward s c i e n c e o r o u t s i d e a p p l i e r s , b u t t o b u s i n e s s and 
I n d u s t r y -- w h i c h may Indeed be t h e best r e f e r e n c e group f o r e n g i n e e r i n g 
o u t p u t s , and a c l i e n t group w h i c h would p r o v i d e peer s u p p o r t , g i v e n t h e 
number o f e n g i n e e r s employed I n t h i s s e c t o r . 

We r e a l i z e t h a t t h e s e s t a t i s t i c a l l y - b a s e d p r o f i l e s may not f i t any 
one i n d i v i d u a l , and we a l s o need t o r e i t e r a t e t h a t i m p o r t a n t p a r t s o f t h e 
p r o f i l e s may be l e f t o u t , s i n c e t h e y a r e not a b s o l u t e s , but a r e o n l y com
p a r i s o n s w i t h o t h e r work d i s c i p l i n e s . S t i l l , t h e r e i s a vague f a c e v a l i d i t y 
o f t h e p r o f i l e s w i t h what we have l e a r n e d by t a l k i n g w i t h many members o f 
t h e o r g a n i z a t i o n over t h e p a s t t h r e e y e a r s . 

At t h i s p o i n t we w i l l l e a v e these 'Indices t o pursue a n o t h e r q u e s t i o n 
about t h e d i s c i p l i n e s : t h a t i s , p o s s i b l e d i f f e r e n c e s In s c i e n t i f i c and 
a p p l i e d c o n t r i b u t i o n . The f i n d i n g s above w i l l come back i n t o p l a y when 
we seek t o account f o r c o n t r i b u t i o n d i f f e r e n c e s o f t h e g r o u p s , however. 

DISCIPLINE DIFFERENCES IN SCIENTIFIC AND APPLIED CONTRIBUTION 

We have seen t h a t t h e r e a r e many d i f f e r e n c e s I n t h e i n d i c e s a c c o r d i n g 
t o d i s c i p l i n e . I t may be, a l s o , t h a t t h e o u t p u t s d i f f e r a c r oss f i e l d s o f 
work, b r i n g i n g up t h e q u e s t i o n o f t h e r e l a t i o n o f d i s c i p l i n e t o s c i e n t i f i c 
and a p p l i e d c o n t r i b u t i o n . Indeed, we a l r e a d y have some c l u e s — f o r example, 
t h e low a p p l i e d media use o f p h y s i c a l s c i e n t i s t s , and t h e r e s e a r c h e r - c l i e n t 
o r i e n t a t i o n o f n a t u r a l s c i e n t i s t s w h i c h p o i n t t o p o t e n t i a l c o n t r i b u t i o n 
d i f f e r e n c e s . 

We have approached our a n a l y s e s o f c o n t r i b u t i o n i n a manner s i m i l a r 
t o t h a t used above: means f o r t h e work d i s c i p l i n e groups were a d j u s t e d t o 
remove t h e e f f e c t s o f background and j o b c h a r a c t e r i s t i c s on c o n t r i b u t i o n . 
The f i r s t s e t o f comparisons i s found below i n T a b l e C-3-

We can see I n t h e t a b l e t h a t men w o r k i n g i n t h e n a t u r a l s c i e n c e s are 
h i g h e s t on t h e s c i e n t i f i c c o n t r i b u t i o n i n d e x , w i t h p h y s i c a l s c i e n t i s t s 
s c o r i n g l o w e s t . When we l o o k a t a p p l i e d c o n t r i b u t i o n , however, p h y s i c a l 
s c i e n t i s t s a r e s t i l l l o w e s t , but s o c i a l s c i e n t i s t s a r e now t h e h i g h e s t 
g r oup. Thus, n a t u r a l s c i e n t i s t s a r e h i g h e s t i n terms o f w r i t t e n o u t p u t s , 
e v e n t s a t t e n d e d w h i c h a r e geared f o r o t h e r s c i e n t i s t s as audiences., and 
In t h e e x t e n t t o w h i c h t h e y t h i n k t h e i r o u t p u t s w i l l a f f e c t t h e i r f i e l d s . 
On t h e o t h e r hand, t h e s o c i a l s c i e n t i s t s a r e w r i t i n g more i n a p p l i e d chan
n e l s , a t t e n d more u s e r - o r i e n t e d e v e n t s , and t h i n k t h e i r work w i l l have a 
h i g h e r impact on "on t h e g r o u n d " a p p l i c a t i o n s . 
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TABLE C-3 

S c i e n t i f i c and A p p l i e d C o n t r i b u t i o n by D i s c i p l i n e 

A d j u s t e d * Mean: 

S c i e n t i f i c A p p l i e d 
Work D i s c i p l i n e : C o n t r i b u t i o n C o n t r i b u t i o n 

N a t u r a l Resources 6.76 6 .83 
N a t u r a l Sciences 7-20 6 .33 
P h y s i c a l Sciences 6.54 5-94 
S o c i a l Sciences 6.92 7.70 
Eng i n e e r i ng 6 . 72 6.60 

F & p 2.7 <-05 6 . 5 <.0001 

*t_' s o f C o v a r i a t e s w i t h 
c o n t r i bu t i on i ndex: . 

E d u c a t i o n l e v e l 1 . 9 a -3.1 
Years i n F.S. Research - . 9 . .0. 
T i t l e ( l = s c i . , 2=PL-PM) 5 .6 * 7 -5^ 
G.S. Grade 8 .3 3-8 
Change fr o m e d u c a t i o n a l f i e l d ? -1.1 .0 

a = p ^ . 0 5 ; b = p ^ . 0 1 ; c = p ^ . 0 0 1 ; d = p ^ . 0 0 0 1 

What f a c t o r s may be c o n t r i b u t i n g t o t h e s e d i f f e r e n c e s ? Several p o s s i b i l i 
t i e s m i g h t be suggested? 

(1) There m i g h t be d i f f e r e n t norms w i t h i n t h e d i s c i p l i n e s , and rewards 
by peers and s u p e r v i s o r s , which s t r e s s c o n t r i b u t i o n i n s c i e n t i f i c 
areas f o r n a t u r a l s c i e n t i s t s , and i n t h e a p p l i e d f o r s o c i a l s c i e n t i s t s . 

(2) D i f f e r e n c e s i n t h e work performed may be v e r y I m p o r t a n t . For ex
ample, a p r o j e c t w h i c h was d esigned t o be v e r y a p p l i e d might n o t 
make much o f a s c i e n t i f i c c o n t r i b u t i o n , e t c . , and d i s c i p l i n e s may 
v a r y c o n s i d e r a b l y i n t h e b a s i c - a p p l i e d o r i e n t a t i o n o f t h e i r work. 

(3) R e l a t i o n s h i p s t o t h e work o r g a n i z a t i o n , team, and j o b may a f f e c t 
b o t h k i n d s o f c o n t r i b u t i o n . We a r e t h i n k i n g o f t h e i n d i v i d u a l and 
o r g a n i z a t i o n a l f a c t o r s w hich a r e known t o h e l p o r h i n d e r p r o d u c t i v i t y . 

A l l o f t h e s e a r e p o s s i b i l i t i e s w h i c h we must check o u t t h r o u g h f u r t h e r analyses 
b e f o r e we can make any s t a t e m e n t s about t h e e f f e c t s o f d i s c i p l i n e per se on 
c o n t r i b u t i o n . The approach we w i l l use i s t h a t o f t r y i n g t o make t h e d i s c i p l i n e 
d i f f e r e n c e s d i s a p p e a r by a d d i n g a d d i t i o n a l c o v a r i a t e o r c o n t r o l v a r i a b l e s a l o n g 
t h e l i n e s o f t h o s e suggested above. 

S p e c i f i c a l l y , i f a g i v e n d i s c i p l i n e i s h i g h e r i n s c i e n t i f i c c o n t r i b u 
t i o n not so much because o f t h e d i s c i p l i n e i t s e l f , but r a t h e r , because members 
a r e more s a t i s f i e d w i t h t h e i r j o b s , and s a t i s f a c t i o n i n t u r n r e l a t e s t o 
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I n c r e a s e d c o n t r i b u t i o n , t h e n t h e d i f f e r e n c e s f o r d i s c i p l i n e s s h o u l d d i s 
appear i f we a d j u s t c o n t r i b u t i o n f o r d i f f e r e n c e s i n i n d i v i d u a l s a t i s f a c 
t i o n . We w i l l be s e e k i n g t h e s m a l l e s t s e t o f a d d i t i o n a l c o n t r o l i n d i c e s 
w h i c h can e l i m i n a t e t h e d i f f e r e n c e s i n d i s c i p l i n e means. 

Where do we go f o r c a n d i d a t e s t o have t h e i r e f f e c t s on c o n t r i b u t i o n 
c o n t r o l l e d ? The i n d i c e s on w h i c h t h e d i s c i p l i n e s d i f f e r , as shown e a r l i e r 
I n F i g u r e C-l a r e good c a n d i d a t e s , s i n c e we know t h a t c o n t r i b u t i o n r e l a t e s 
p o s i t i v e l y t o h i g h e r s c ores on almost e v e r y one o f t h e q u e s t i o n n a i r e i n d i c e s . 
We w i l l a l s o s e l e c t o t h e r i n d i c e s and q u e s t i o n n a i r e items which make con
c e p t u a l sense as c o n t r o l s over c o n t r i b u t i o n , o r which a r e t i e d c l o s e l y t o 
t h e t h r e e p o s s i b l e e x p l a n a t i o n s we d i s c u s s e d above. 

By i n t r o d u c i n g c o v a r i a t e o r c o n t r o l v a r i a b l e s i n t h i s way we a r e r e a l l y 
t e s t i n g a model w h i c h says t h a t d i s c i p l i n e has an impact t h r o u g h i t s e f f e c t s 
on t h e r e l a t i o n s h i p s o f man and o r g a n i z a t i o n , m o t i v a t i o n , e t c . , and (when 
t h e n a t u r e o f t h e work, and j o b and i n d i v i d u a l c h a r a c t e r i s t i c s a r e h e l d con
s t a n t ) t h e s e r e l a t i o n s h i p s make t h e d i f f e r e n c e i n c o n t r i b u t i o n . 

We began t h i s s e r i e s o f a n a l y s e s u s i n g as added c o v a r i a t e s a l l o f t h e 
i n d i c e s which showed d i f f e r e n c e s a c r oss t h e d i s c i p l i n e s i n F i g u r e C - l , p l u s 
a d d i t i o n a l items and i n d i c e s w h i c h made c o n c e p t u a l sense. Most o f t h e i n 
d i c e s a r e h i g h l y c o r r e l a t e d among t h e m s e l v e s , however, so some had t h e i r 
e f f e c t s on c o n t r i b u t i o n "wiped o u t " by t h e s t r o n g e r p r e d i c t i v e power o f o t h e r 
i n d i c e s . So, we have s i n c e used o n l y t h o s e I n d i c e s which showed s i g n i f i c a n t 
independent p r e d i c t i v e power over c o n t r i b u t i o n . The an a l y s e s u s i n g t h e s e 
i n d i c e s a r e shown i n T a b l e C-4. We made two a d d i t i o n a l r e f i n e m e n t s t o t h e 
s e t o f c o v a r i a t e s , t o o : f i r s t , we added i m p o r t a n t items f r o m t h e i n s t r u m e n t 
( f o r example, t h e b a s i c - a p p l i e d n a t u r e o f t h e w o r k ) ; second, we s e p a r a t e d 
some i n d i c e s w h i c h , c o n c e p t u a l l y , s h o u l d a f f e c t o n l y s c i e n t i f i c o r a p p l i e d 
c o n t r i b u t i o n . A l s o , we c o n t r o l l e d each c o n t r i b u t i o n Index f o r t h e o t h e r , 
t o " p u r i f y " t h e d i f f e r e n t t y p e s o f c o n t r i b u t i o n . T h i s was necessary s i n c e 
t h e r e I s a .50 c o r r e l a t i o n between s c i e n t i f i c and a p p l i e d c o n t r i b u t i o n . 

L e t ' s b e g i n o ur d i s c u s s i o n w i t h t h e a n a l y s e s o f s c i e n t i f i c c o n t r i b u t i o n . 
The f i r s t column (marked "A") a d j u s t s t h e d i s c i p l i n e means f o r t h e j o b and 
demographic v a r i a b l e s we used b e f o r e , p l u s : 

— b a s i c - a p p l i e d n a t u r e o f t h e work 
— c h a l l e n g e and d e d i c a t i o n 
— a p p l i e d c o n t r i b u t i o n 
— s t i m u l i f r o m w i t h i n t h e s e l f 

W i t h any d i f f e r e n c e s on t h e s e measures c o n t r o l l e d f o r , we s t l 1 1 f i n d s i g n i 
f i c a n t d i f f e r e n c e s among t h e d i s c i p l i n e s , w i t h n a t u r a l s c i e n t i s t s s t i l l h i g h e r , 
though now s o c i a l s c i e n t i s t s have r e p l a c e d p h y s i c a l s c i e n t i s t s as t h e l o w e s t 
g r o u p . Thus, t h e a d d i t i o n a l c o n t r o l s can account f o r some o f t h e d i f f e r e n c e 
a c r o s s t h e d i s c i p l i n e s ( s i n c e t h e l e v e l o f s i g n i f i c a n c e o f t h e mean d i f f e r 
ences i s l o w e r ) , b ut t h e c o n t r o l s cannot account f o r a l l o f t h e d i f f e r e n c e s . 

We know t h a t i n f o r m a t i o n g a t h e r i n g i s a s t r o n g p r e d i c t o r o f c o n t r i b u 
t i o n , and a l s o t h a t t h e d i s c i p l i n e s d i f f e r on r a t i n g s o f t h e i r s c i e n t i f i c 
I n f o r m a t i o n exchange and t h e i r use o f s c i e n t i f i c media. When we a l s o c o n t r o l 
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TABLE C-4 

C o n t r i b u t i o n D i f f e r e n c e s by D i s c i p l i n e , 
C o n t r o l l i n g f o r I m p o r t a n t I n d i c e s 

S c i e n t i f i c A p p l i e d 
Contr i but io n Contr i but io n 
a d j . * means a d j . * means 

A B C D 

N a t u r a l Resources 6.76 6 .79 6 .80 6. 79 
N a t u r a l Sciences 7.16 7.11 6 .49 6. 50 
P h y s i c a l Sciences 6.87 6 .70 6 .29 6. 38 
S o c i a l Sciences 6.67 6.71 7 -56 7 . 48 
E n g i n e e r i n g 7.01 7.02 6 .75 6. 79 

F & p 2. .8<.05 2 .0 < . 1(n.s.) 4 .3 <.005 3. 3= 

* A d j u s t e d f o r th e s e 
c o v a r i a t e s ( t ^ l i s t e d ) 

E d u c a t i o n l e v e l 2 . 8 C - 2 . l a - 2 . 0 a 

Years i n F.S. Rsch. - 1 - 7 ^ - 2 . 1 a - .1 -. 1 
T i t l e ( l = s c i , 2=PL) ^ d ^ d 3 . 8 C 3. 6 C 

G.S. Grade 7 . 4 d 7 . 6 d - .3 2 
F i e l d change? - . 6 - . 2 .4 - 4 

B a s i c - a p p l i e d work - 7 . 4 d - 6 . 8 d 5 . 8 d 5. 7 d 

( l = b a s i c - » 5 - a p p l i e d ) 
C h a l l e n g e & d e d i c a t i o n 4 . 7 d 3 . 5 ° .2 . 4 

C o v a r i a t e s f o r s c i e n t i f i c 
c o n t r i b u t i o n o n l y : ^ ^ 

A p p l i e d c o n t r i b u t i o n ^ . 5 ^ ^ ' ^ d 
I n t e r n a l s t i m u l i 4 . 7 4 . 2 d 

S c i . I n f o exchange — ^'^d 
S c i . media use — 3*9 

C o v a r i a t e s f o r a p p l i e d 
c o n t r i b u t i o n o n l y : ^ ^ 

S c i e n t i f i c c o n t r i b u t i o n — — 12.8^ ^ . 1 ^ 
C l i e n t l i n k a g e — " ^'^d 
Cl i e n t s t i m u l i — — . 7 - 2 ° 6 . 7 d 

A p p l i e d media use — — — 4.1 

a = p 4 . 0 5 ; b=p£.0l; c=p ^ . 0 0 1 ; d=p^.0001 
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f o r i n p u t ( i n column "B") , we f i n d t h a t t h e s c i e n t i f i c c o n t r i b u t i o n d i f f e r 
ences a c r o s s t h e d i s c i p l i n e s a r e no l o n g e r s i g n i f i c a n t . ( T h i s r e s u l t s f r o m 
t h e downward a d j u s t m e n t o f s c i e n t i f i c c o n t r i b u t i o n f o r n a t u r a l s c i e n t i s t s 
and p h y s i c a l s c i e n t i s t s , and a s h i f t upward f o r t h e s o c i a l s c i e n t i s t s -- t h a t 
i s , t h e n a t u r a l and p h y s i c a l s c i e n t i s t s dropped s i n c e p a r t o f t h e i r h i g h e r 
c o n t r i b u t i o n s c o r e was due t o somewhat g r e a t e r i n f o r m a t i o n g a t h e r i n g . ) 

So, most o f t h e s c i e n t i f i c c o n t r i b u t i o n d i f f e r e n c e s i n the d i s c i p l i n e s 
can be e x p l a i n e d by t h e f a c t t h a t t h e d i s c i p l i n e s v a r y on t h e n a t u r e o f 
t h e i r work ( b a s i c - a p p l i e d ) , c h a l l e n g e and d e d i c a t i o n , i n t e r n a l s t i m u l i , and 
i n f o r m a t i o n g a t h e r i n g . T h i s i s not t o say t h a t d i s c i p l i n e i s u n i m p o r t a n t ; 
we have s i m p l y pinned down how d i s c i p i i n e may have i t s e f f e c t on s c i e n t i f i c 
c o n t r i b u t i o n . 

The s t o r y i s somewhat d i f f e r e n t f o r a p p l i e d c o n t r i b u t i o n , even when we 
c o n t r o l f o r j o b and background f a c t o r s , p l u s : 

— b a s i c - a p p l i e d n a t u r e o f work 
- - c h a l l e n g e and d e d i c a t i o n 
— s c i e n t i f i c c o n t r i b u t i o n 
— p e r c e p t i o n s o f o r g a n i z a t i o n a l s u p p o r t f o r D&U a c t i v i t i e s 
— s t i m u l i f r o m c l i e n t s 

We s t i l l f i n d ( i n column "C") s o c i a l s c i e n t i s t s s c o r i n g s i g n i f i c a n t l y h i g h e r 
t n a p p l i e d c o n t r i b u t i o n , and p h y s i c a l s c i e n t i s t s l o w e r . Even when we add 
a p p l i e d media use ( i n column "D") as an a d d i t i o n a l c o n t r o l , t h e d i f f e r e n c e s 
r e m a i n , though t h e y a r e reduced somewhat. 

I t I s always hard t o say when we have searched l o n g enough f o r a d d i t i o n a l 
f a c t o r s w h i c h we need t o c o n t r o l o u t . A l l we can say here i s t h a t t h e f a c 
t o r s we have c o n t r o l l e d f o r do n o t account f o r t h e d i s c i p l i n e d i f f e r e n c e s i n 
a p p l i e d c o n t r i b u t i o n . There i s s t i l l t h e p o s s i b i l i t y t h a t o t h e r f a c t o r s m i g h t 
a c c o u n t f o r t h e d i f f e r e n c e s I n d i s c i p l i n e means, but we have not y e t found 
them I n t h e s e a n a l y s e s . 

There a r e s e v e r a l q u e s t i o n s t h u s r e m a i n i n g w h i c h we m i g h t pursue, o r a t 
l e a s t t h i n k a b o ut: Do t h e s o c i a l s c i e n t i s t s f e e l an o b l i g a t i o n t o a p p l i c a 
t i o n w hich pushes t h e i r a p p l i e d c o n t r i b u t i o n s c o r e s up? I s i t t h e t y p e o f 
p e r s on t h e y are? Are c l i e n t s more a c c e s s i b l e ? Or — what e l s e ? We cannot 
say now, though we hope t o be a b l e t o c o n t i n u e t h i s s e a r c h f o r e x p l a n a t i o n 
i n t h e f u t u r e . 

CONCLUSION 

We have found s t r i k i n g d i f f e r e n c e s i n t h e work d i s c i p l i n e s I n terms o f 
how t h e y r e l a t e t o t h e i r o r g a n i z a t i o n , s a t i s f a c t i o n , m o t i v a t i o n s , and c l i e n t 
r e l a t i o n s h i p s . Many o f t h e s e d i f f e r e n c e s must r e l a t e t o t h e "man-environment 
f i t , " g i v e n t h e f a c t t h a t r e s o u r c e and n a t u r a l s c i e n t i s t s a r e w o r k i n g i n an 
o r g a n i z a t i o n w h i c h c l o s e l y matches t h e i r t r a i n i n g and c a r e e r l i n e s . There 
a r e some c l e a r I m p l i c a t i o n s here f o r t h e o t h e r d i s c i p l i n e s ( p h y s i c a l and s o c i a l 
s c i e n t i s t s and e n g i n e e r s ) . What can t h e system do t o p r o v i d e a d d i t i o n a l s u p p o r t 
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f o r such men, t o I n s u r e t h a t t h e y do not become e s t r a n g e d f r o m e i t h e r F.S. 
r e s e a r c h o r t h e i r own d i s c i p l i n e s ? Is t h e small s i z e o f t h e s e groups an 
i m p o r t a n t f a c t o r by I t s e l f ? 

The a n a lyses o f c o n t r i b u t i o n i n d i c a t e t h a t s c i e n t i f i c c o n t r i b u t i o n 
d i f f e r e n c e s can be accounted f o r by o r g a n i z a t i o n a l , m o t i v a t i o n a l , and i n 
f o r m a t i o n g a t h e r i n g f a c t o r s , though t h i s i s not n e c e s s a r i l y t r u e f o r a p p l i e d 
c o n t r i b u t i o n . For s c i e n t i f i c c o n t r i b u t i o n , t h e n , i t would not seem t o 
m a t t e r t o o much i f we were t o pay a t t e n t i o n t o d i s c i p l i n e d i f f e r e n c e s i n 
t r y i n g t o improve t h i s t y p e o f o u t p u t , s i n c e i f we were t o work on the o t h e r 
f a c t o r s d i r e c t l y ( e . g . , f e e l i n g s o f b e l o n g i n g n e s s , c h a l l e n g e , e t c . ) , we would 
p r o b a b l y have t h e same e f f e c t f o r a l l d i s c i p l i n e s . For a p p l i e d c o n t r i b u t i o n , 
however (assuming we cannot account f o r t h e d i f f e r e n c e s w i t h a d d i t i o n a l con
t r o l v a r i a b l e s i n t h e f u t u r e ) , we may have found t h a t t h e d i s c i p l i n e s have 
d i f f e r e n t c o n t r i b u t i o n l e v e l s I n t h i s area w h i c h do_ r e l a t e d i r e c t l y t o t h e 
d i s c i p l i n e i n w h i c h t h e man works. We m i g h t thus need t o approach t h e prob
lem o f I n c r e a s i n g a p p l i c a t i o n s somewhat d i f f e r e n t l y i n each d i s c i p l i n e . 



FIGURE C-2 * N D E X SCORES FOR F I V E WORK DISCIPLINE GROUPS 
(l = n a t . r e s . ; 2-nat. s c i . ; 3-phys, s c i . ; 4»soc. s c i . ; 5-engrs.) ANOVA 

Means: F & p{ 
INDICES: 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5 

PLANNING LOW 

S a t i s f a c t i o n w i t h own p a r t i c i 
p ation i n planning * 2, 

5 

HIGH 

1.7 
NS 

S a t i s f a c t i o n w i t h system's 
long range planning f 3 521 1.4 

NS 

O v e r a l l s a t i s f a c t i o n w i t h own 
p a r t i c i p a t i o n and system's 
planning combined 

H 3 
2.3 
.05 

SATISFACTION HIGH 

S a t i s f a c t i o n w i t h the s t a t i o n 
• 

1 
I S V3 

LOW 

3.5 
.01 

S a t i s f a c t i o n w i t h own job 12 35 2.5 
.05 

T o t a l s a t i s f a c t i o n w i t h job 
and 8 t a t i o n 

4.0 
.005 

*= ANOVA n.s. when c o v a r i a t e s added 



INDEX SCORES FOR F I V E WO*K DISCIPLINE GROUPS 
(1 - n a t . r e s . ; 2»nat, sc 3-phys. s c i . ; 4-soc. s c i . ; 5»engrs.) IOVA 

Means: F & p( 
INDICES: 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 V 5.0 

"MAN-IN-ORGANIZATION" HIGH 

P h y s i c a l work environment 
1 

LOW 

1.2 
NS 

S t a t i s t i c a l and e d i t o r i a l 
s e r v i c e s 5 1.2 

NS 

A c t i v i t y i n cooperative 
r e s e a r c h 3 51 ZH 1.5 

NS i 
K> 
ON 
\D 

i 

9 

Challenge and d e d i c a t i o n 1 23 f 4.0 
.005 

i 
K> 
ON 
\D 

i 

9 

Freedom ' 2 H\ 4.1 
.005 

i 
K> 
ON 
\D 

i 

9 
S a t l s f a c t i o n w i t h c h a n c e s 
f o r promotion • 

p 
/ 34 5 

2.1 NS, 
but p<.o: 
with 
c o v a r l a t i 

i 
K> 
ON 
\D 

i 

9 

*• ANOVA n.s. when c o v a r i a t e s added 



INDEX SCORES FOR F I V E WORK DISCIPLINE GROUPS 
(1 - n a t . r e s , ; 2-nat. s c i . ; 3-phys. s c i . ; 4-soc. s c i . ; 5-engrs.) ANOVA 

Means: F & 
INDICES: 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 N 5 

"MAN-IN-ORGANIZATION" cont. HIG 

Adequacy of s c i e n t i f i c 
information exchange 

* 

52 /3Y 

LOW 

2.3 
NS 
( .1) 

In f o r m a l , i n t e r n a l communi
c a t i o n w i t h work team, e t c . 

1.5 
NS 

O r g a n i z a t i o n a l support f o r 
c l i e n t l i n k a g e a c t i v i t i e s 

1.7 
NS 

INFORMATION GATHERING LOW 

Use of s c i e n t i f i c input 
media 5 

HIGH 

7.1 
.0001 

Use of ap p l i e d input 
med l a 

5.1 
.0001 

*• ANOVA n.s. when c o v a r i a t e s added 



INDEX SCORES FOR FIVE WO1"' DISCIPLINE GROUPS 
(1-nat, r e s . ; 2-nat. s c ; 3-phys. s c i . ; 4-soc. s c i . ; 5-engrs.) OVA 

Means: F & p< 
INDICES: 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 % 5.0 

IMPORTANCE OF AND OPPORTUNITY 
FOR FACTORS IN JOB 

To work on s t a t i o n and u s e r s 1 

problems 

LOW Op por t u n i t y — 
b provides 

r 

L 

- Importance 
a t t a c h e s 

HIGH 

the man 

1.9 
NS 

NS 

S c i e n t i f i c and c a r e e r growth 
351 11 

Li I _ J 

1.8 
NS 

3.5* 
.01 

S t a t u s ( a d m i n i s t r a t i v e advancement 
& a s s o c i a t e w i t h top) 

if 

H j 

NS 

5.6 
.0005 

i 
K? 

n 
S t a b i l i t y of employment, 
$, and f a i r e v a l u a t i o n 

5 3<a\ 

n ¥ f f j 

2.1 NS 
p<.05 whe 
covari e d 

NS 

i 
K? 

n 

S k i l l e d , congenial i n t e r a c t i o n 
w i t h peers and c h i e f s 

2.0 
NS ( C l ) 

1.8 
NS 

i 
K? 

n 

• 

i 
K? 

n 

*- ANOVA n.s. when c o v a r i a t e s added 



INDEX SCORES FOR F I V E WORK DISCIPLINE GROUPS 
(1-n a t . r e s . ; 2«nat. a c i . ; 3-phys. s c i . ; 4-soc. s c i . ; 5-engrs.) ANOVA 

Means: F & p{ 
INDICES: 1.0 1.5 2.0 2,5 3.0 3.5 4.0 4.5 5 

EXTENT FACTORS STIMULATE MAN LC 
TO PERFORM WELL ON JOB 

I n t e r n a l , personal s t i m u l i 

* 

5 

HIGH 

14 23 
2.4 
.05 

Stimulus from s u p e r v i s o r 5 / 3 
i f 

NS 

Stimulus from c o l l e a g u e s 
H5 I 3Z 

* 1.7 
NS 

S t i m u l i from i n t e r n a l and 
e x t e r n a l c l i e n t s , and problems 
i n a p p l i c a t i o n s 

* 
2.3 
.05 

*».ANOVA n.s. when c o v a r i a t e s added 



INDICES: 1.0 

INDEX SCORES FOR F I V E WORK DISCIPLINE GROUPS 
(1-nat. r e s . ; 2-nat. sc 3-phys. s c i . ; 4-soc. s c i . ; 5-engrs.) 

Means: 
1.5 2.0 2.5 3.0 3.5 4,0 

10VA 
/ & p{ 

4.5 5 

IDEAL & ACTUAL AUDIENCES 

General p u b l i c & 
environmental groups 

LOW 
Ex tent p a r t of 
present audiencle 

3 ; w 
HIGH 

r j I s - 1 

E x t 
of 

nt should b 
kudlence 

p a r t 
NS 

NS 

Researchers i n s i d e & 
outs i d e of F.S. 

5^ 2 

3.6 .01] 
1 w i t h 

covariatejs 

3.5 
.01 

NFS & S&PF 
H 3 2 I 

5_ _ 3<j_2_ I j 

6.8 
.0001 

6.8 
.0001 

P o l i c y makers 

Business & In d u s t r y 

3 5f2| 

3 2 

NS 

NS 

10.4 
.0001 

8.6 
.0001 

I 

*- ANOVA n.s. when c o v a r i a t e s added 



INDEX SCORES FOR FI V E WORK DISCIPLINE GROUPS 
(1-n a t . r e s . ; 2-nat. s c i . ; 3-phys. s c i . ; 4-soc. s c i . ; 5-engrs.) ANOVA 

Means: F & p£ 
INDICES: 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5 

DISSEMINATION & UTILIZATION LOW 
ATTITUDES 

Helping u s e r s develop problem 
s o l v i n g c a p a c i t y 

Ex 
i n 

bent sen. r s 
/olved now 

:hrs. ) 23£ 

i 
K-T be 

:ent should 
a c t i v e 

NS 

NS 

Sensing u s e r s ' needs 

0 

NS 

NS 

Doing c l i e n t - c e n t e r e d r e s e a r c h 
& s o l u t i o n b u i l d i n g 

NS 

3.5 
.01 

T r a n s l a t i o n & t r a n s m i s s i o n 
channel s e l e c t i o n & use 

• 

i _ tb- i 

2.7 
.05 

NS 

"Microsystem" (person-to-person, 
i n t e r p e r s o n a l ) 1lnkages T2—~{ 

1 S3 
i i - J 

NS 

NS 

*- ANOVA n.s. when c o v a r i a t e s added 
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APPENDIX D 

INDICES 

INDEX CONSTRUCTION 

Index c o n s t r u c t i o n was b o t h a necessary and a f o r m i d a b l e t a s k — necessary 
t o reduce t he l a r g e number o f q u e s t i o n s asked t o a s m a l l e r s e t , l e a d i n g t o a 
manageable a n a l y s i s ; f o r m i d a b l e because o f the h i g h i n t e r - c o r r e l a t i o n o f most 
o f t h e o p i n i o n i t e m s , and t h e f a c t t h a t q u e s t i o n s were asked i n " s e t s . " The 
goal was t o produce i n d i c e s t o meet two c r i t e r i a : 

(1) I n d i c e s s h o u l d make t h e o r e t i c a l o r c o n c e p t u a l sense. 

(2) Q u e s t i o n s s h o u l d n o t be p l a c e d i n the same index u n l e s s they 
e x h i b i t a s t r o n g i n t e r - c o r r e l a t i o n . 

What we a r e thus r e a c h i n g f o r i s an in d e x w h i c h f i t s t o g e t h e r b o t h l o g i c a l l y 
and e m p i r i c a l l y . T h i s i s e a s i e r t o say than t o do. 

There i s a s t r o n g " g e n e r a l e v a l u a t i o n o r p o s i t i v e n e s s " f a c t o r r u n n i n g 
t h r o u g h t h e o p i n i o n items w h i c h we must account f o r , o r g e t be n e a t h , t o d e t e r 
mine w h i c h Items t o c l u s t e r t o g e t h e r . Second, t h e q u e s t i o n s e t s add a n o t h e r 
g e n e r a l f a c t o r t o be c o n t r o l l e d . The best way t o e x p l a i n t h i s i s t o l i s t a l l 
o f t h e components w h i c h , we b e l i e v e , make up a response t o any q u e s t i o n , o r 
c o n t r o l t h e v a r i a t i o n o f t h a t q u e s t i o n . B r i e f l y t hese a r e : 

(1) The " t r u e , " i t e m - s p e c i f i c v a r i a t i o n i n t h e q u e s t i o n 

(2) The v a r i a t i o n c o n t r o l l e d by the i t e m s e t ; e.g., " s t a t i o n , " 
" l o c a t i o n , " o r " j o b " q u e s t i o n s share a component coming f r o m 
t h e I n d i v i d u a l ' s o v e r a l l r e a c t i o n t o o r s a t i s f a c t i o n w i t h t h a t 
t o p i c 

(3) The v a r i a t i o n w h i c h comes fr o m t h e i n d i v i d u a l ' s o v e r a l l s a t i s 
f a c t i o n w i t h t h e o r g a n i z a t i o n and h i s r o l e i n i t , what we have 
c a l l e d t h e " g e n e r a l p o s i t i v e n e s s " f a c t o r 

(4) Response f a c t o r s such as p o s i t i v e n e s s o r n e g a t i v i t y t o w a r d t h e 
t a s k o f f i l l i n g o u t the q u e s t i o n n a i r e ; response s e t f a c t o r s due 
t o t h e c o n s i s t e n t placement o f p o s i t i v e p o l e s o f p a i r e d s t a t e 
ments a t t h e l e f t ( r e v e r s e placement would have been s u p e r i o r 
m e t h o d o l o g i c a l l y , w i t h randomly s e l e c t e d q u e s t i o n s " f l o p p e d o v e r , " 
b u t o ur e a r l y d i s c u s s i o n s w i t h t h e F o r e s t S e r v i c e team l e d us t o 
th e view t h a t t h i s p r o c e d u r e would be c o n f u s i n g and t i r i n g i n an 
a l r e a d y long and t i r i n g i n s t r u m e n t ) 

(5) E r r o r v a r i a t i o n f r o m respondent and s c o r i n g m i s t a k e s , u n c l a r i t i e s 
i n q u e s t i o n s , and o t h e r u n i d e n t i f i a b l e sources 

What we hoped t o do was t o i s o l a t e t h e " t r u e " v a r i a t i o n f r o m a l l o f t h e r e s t , 
r e a l i z i n g t h a t we c o u l d g e t some c o n t r o l o n l y o v e r t h e second, o r " i t e m s e t " 
v a r i a t i o n ; 

We d i s c o v e r e d e a r l y i n e x a m i n i n g t h e c o r r e l a t i o n s among t h e items t h a t 
c o r r e l a t i o n s were s t r o n g e r w i t h i n t h e i t e m s e t s than a c r o s s them. Our f i r s t 
f a c t o r and c l u s t e r a n a l y s e s showed, r a t h e r p r e d i c t a b l y i n h i n d s i g h t , s t r o n g 
" s t a t i o n , " " l o c a t i o n , " e t c . f a c t o r s w h i c h masked what we knew had t o be t r u e 
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c l u s t e r i n g s based on t h e c o n t e n t o f t h e q u e s t i o n s t h e m s e l v e s . For example, t h e r e 
were items i n b o t h t h e s t a t i o n and l o c a t i o n s e t s d e a l i n g w i t h d e d i c a t i o n t o work, 
y e t these d i d n o t f a c t o r o u t t o g e t h e r . 

The p r o c e d u r e used t o c i r c u m v e n t the i t e m s e t f a c t o r s was one o f c o n t r o l l i n g 
f o r i t e m s e t t h r o u g h t h e f o l l o w i n g s t e p s : 

(1) There were 51 q u e s t i o n s f r o m t h e s t a t i o n , l o c a t i o n , u n i t , and j o b 
s e c t i o n s . These q u e s t i o n s were c o n v e r t e d t o s t a n d a r d (z_) s c o r e form 
t o e q u i v a l e n c e t h e i r means and v a r i a n c e s . 

(2) W i t h i n each i t e m s e t an o v e r a l l i n d e x was formed by summing t o g e t h e r 
a l l o f the items i n t h a t s e t ; e.g., a l l o f t h e s t a t i o n - s e t items were 
added t o g e t h e r t o produce a summative z_ s c o r e s t a t i o n i n d e x . 

(3) T a k i n g each o f the 51 q u e s t i o n s i n t u r n , t h e s t a n d a r d s c o r e on t h a t 
i t e m was s u b t r a c t e d f r o m t h e o v e r a l l s e t s c o r e f o r each i n d i v i d u a l , 
g i v i n g two measures: (a) t h e s t a n d a r d i z e d q u e s t i o n , and (b) t h e sum
m a t i v e s c o r e f o r a l l o t h e r items i n t h e s e t . 

(k) The s t a n d a r d i z e d q u e s t i o n s c o r e was r e g r e s s e d on the r e v i s e d summative 
s c o r e , g i v i n g a r e s i d u a l s c o r e w h i c h can be i n t e r p r e t e d as t h e score~ 
f o r t h e q u e s t i o n , c o n t r o l l i n g the common e f f e c t s o f a l l o t h e r i t e m s J i n 
t h e s e t combined. 

(5) W i t h t h e i t e m s e t e f f e c t s t h u s c o n t r o l l e d f o r , t h e 51 r e g r e s s e d item 
s c o r e s were then c o r r e l a t e d , u s i n g d a t a f o r S c i e n t i s t s , PLs, and PMs. 

The c o r r e l a t i o n m a t r i x produced by t h i s p r o c e d u r e became the i n p u t f o r a l l 
o f t h e f a c t o r and c l u s t e r a n a l y s i s used i n d e c i d i n g on w h i c h items t o p u t t o 
g e t h e r i n i n d i c e s . 

V a r i o u s f a c t o r and c l u s t e r a n a l y s e s were performed w i t h t h i s m a t r i x . 
P r i n c i p a l components f a c t o r a n a l y s i s w i t h Varimax r o t a t i o n gave c o m p l e t e l y 
i n d e p e n d e n t f a c t o r s as a s t a r t i n g p o i n t , then o b l i q u e and t a r g e t t e d f a c t o r 
a n a l y s e s were used t o produce f a c t o r s which c o u l d have some c o r r e l a t i o n t o 
each o t h e r . D i f f e r e n t c l u s t e r i n g approaches were t h e n used, and s i n c e t h i s 
p r o c e d u r e a s s i g n s an i t e m e n t i r e l y t o one c l u s t e r , t h e e f f e c t was one o f pro
d u c i n g I n t e r c o r r e l a t e d c l u s t e r s . The r e s u l t s f r o m a l l o f these a n a l y s e s were 
compared, and we a s s i g n e d t e n t a t i v e "concept l a b e l s " t o each o f t h e f a c t o r s or 
c l u s t e r s , w e i g h i n g t h e r e l a t i v e t h e o r e t i c a l o r "common sense" i m p l i c a t i o n s of 
each g r o u p i n g o f i t e m s . 

The f i n a l d e c i s i o n process o f t e n appeared s i m i l a r t o a l e g a l d e b a t e , 
w i t h one o f o u r team t a k i n g t h e l o g i c a l view o f where an i t e m s h o u l d be p l a c e d , 
and t h e o t h e r t a k i n g t h e e m p i r i c a l ( a n a l y s i s - b a s e d ) s i d e o f t h e argument. I t 
was never r e a l l y d i f f i c u l t t o d e t e r m i n e t h e " c o r e " items I n t h e concepts as 
t h e y emerged f r o m t h e p r o c e s s , though t h e r e were d i f f i c u l t i e s w i t h items which 
b e l o n g e d e q u a l l y , and m a r g i n a l l y t o more than one i n d e x / c o n c e p t u a l a r e a . I n 
some cases t h e s e items were d i s c a r d e d , and n o t p l a c e d i n any i n d e x ; i n o t h e r 
cases we l e t t h e l o g i c a l o r common-sense c r i t e r i a t a k e o v e r i n p l a c i n g t h e s e 
q u e s t i o n s . 
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The r e s u l t f o r o u r work on t h e s e 51 q u e s t i o n s was a s e t o f 11 i n d i c e s 
r e p r e s e n t i n g t h e s t a t i o n , l o c a t i o n , u n i t , and f i r s t s e c t i o n o f t h e j o b i t e m 
s e t s . These a r e t h e i n d i c e s l i s t e d i n t h e f i r s t t h r e e and one h a l f pages o f 
th e i n d e x d o c u m e n t a t i o n below. 

Index c o n s t r u c t i o n f o r o t h e r areas i n the q u e s t i o n n a i r e f o l l o w e d a s i m i l a r 
p r o c e d u r e , minus t h e p r e l i m i n a r y c o r r e c t i o n t o remove i t e m s e t e f f e c t s . 

A NOTE ON ITEM AND INDEX SCORING 

The o n l y d i s a d v a n t a g e i n t h e o p t i c a l s c a n n i n g equipment used t o s c o r e 
t h e q u e s t i o n n a i r e s i s t h a t t h e machine i n s i s t s t h a t a c o n s i s t e n t d i r e c t i o n 
be used, e i t h e r l e f t t o r i g h t , o r r i g h t t o l e f t , i n a s s i g n i n g numbers t o t h e 
response c i r c l e s on t h e i n s t r u m e n t . As we s e t i t up, numbers f o r s c a l e s 
always i n c r e a s e d f r o m l e f t t o r i g h t a c r o s s the page. T h i s d e c i s i o n produced 
some problems f o r t h e p o l a r - s c a l e q u e s t i o n s w h i c h make up t h e body o f t h e 
i n s t r u m e n t . We had p l a c e d t h e g e n e r a l l y " f a v o r a b l e " o r " p o s i t i v e " p o l a r 
s t a t e m e n t s on t h e l e f t o f t h e page, i n most cases, so t h e r e s u l t was t h a t 
p o s i t i v e responses a r e i n d i c a t e d by lower n u m e r i c a l v a l u e s i n the d a t a . We 
c o u l d have c o n v e r t e d t h e d a t a e a r l y i n o u r a n a l y s i s , b u t d i d n o t do so f o r 
c o s t reasons. The consequences o f t h i s p r o b a b l y f a u l t y d e c i s i o n remain w i t h 
us. One s i m p l e r u l e s e r ves I n i n t e r p r e t i n g means and c o r r e l a t i o n s based on 
t h e s e items and t h e i n d i c e s d e r i v e d f r o m them: 

I f t h e i t e m o r index i s based on p o l a r - p a i r s t a t e m e n t s f o u n d on 
pages t h r e e t h r o u g h t h e t o p h a l f o f page seven i n the i n s t r u m e n t , 
then low n u m e r i c a l s c o r e s r e p r e s e n t h i gh o r pos i t i ve responses t o 
t h e q u e s t i o n o r concept. 

The i n d i ces ( n o t t h e i terns) used by Schreyer (197*0 , found i n t h e "persona 1 
p r e f e r e n c e s f o r r e s e a r c h " p a r t o f t h e j o b section»were n o t scored t h i s way. 
S c h r e y e r d e c i d e d , r a t h e r s e n s i b l y we t h i n k , t o r e v e r s e h i s index s c o r e s so 
t h a t h i g h numbers have p o s i t i v e v a l u e s on t h e i n d e x . 

The i n d i c e s themselves were c o n s t r u c t e d as f o l l o w s : 

(1 ) For each i n d e x , each respondent was g i v e n a s c o r e produced by 
computing t h e average f o r a l l items i n the i n d e x . That i s , i f one 
r e s p o n d e n t had scores o f 2, 1, 1, and 3 on f o u r Items a s s i g n e d t o 
a g i v e n i n d e x , he would be g i v e n a s c o r e o f I f k o r 1.75 on t h a t 
i ndex. 

(2) Index s c o r e s were m u l t i p l i e d by a c o n s t a n t o f 100, and t h e r e s u l t 
trimmed t o a whole number f o r s t o r a g e on t h e computer. T h i s s t e p 
p r e s e r v e s two decimal p l a c e s f o r p e r s o n a l averages on t h e items i n 
an i n d e x . The reasons f o r t h i s a r e n o t o b v i o u s , b u t have t o do w i t h 
th e f a c t t h a t t h e a n a l y s i s s o f t w a r e system used a l l o w s d a t a t o be 
s t o r e d i n e i t h e r i n t e g e r (whole number) o r r e a l (numbers w i t h f r a c 
t i o n a l p a r t s ) f o r m , and i n t e g e r numbers r e q u i r e h a l f t h e computer 
d i s k s t o r a g e space; an a s s e t s i n c e d i s k space c o s t s money. 

T h i s approach t o i n d e x c o n s t r u c t i o n w e i g h t s a l l items i n an i n d e x e q u a l l y , 
w h i c h i s n o t n e c e s s a r i l y an advantage, b u t i t m a i n t a i n s t h e o r i g i n a l s c a l e 
m e t r i c i n a way t h a t summing s t a n d a r d i z e d s c o r e s o r a s s i g n i n g f a c t o r s c o res 
c a n n o t . For example, a s c o r e o f 200 (2.00) on an i n d e x based on t h e p o l a r 
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s c a l e items would have a meaning o f "Tends t o A," o r m o d e r a t e l y p o s i t i v e on the 
c o n c e p t u a l a r e a . T h i s t i e s t h e responses t o t h e o r i g i n a l s c a l e meaning, i n a 
way t h a t a s t a n d a r d s c o r e , w i t h a mean o f z e r o and a s t a n d a r d d e v i a t i o n o f one, 
c a n n o t . A second reason was a l s o v e r y i m p o r t a n t i n p r e p a r i n g f o r d a t a feedback. 
T h i s f o r m a t a l l o w s us t o l o o k a c r o s s i n d i c e s , t o see w h i c h g o t h i g h e r o r lower 
average r a t i n g s i n a g i v e n s t a t i o n o r o t h e r g r o u p , i n comparison w i t h t h e n a t i o n 
w ide d a t a . 

We d i d run some t e s t s on i n d i c e s c r e a t e d t h i s way, ve r s u s i n d i c e s formed 
i n t h e more s t a n d a r d , summative z_ score manner. The c o r r e l a t i o n between a l t e r 
n a t e forms o f i n d i c e s was always above .90. Seeing t h i s , and t h e r e l a t i v e ease 
o f i n t e r p r e t i n g means f o r t h e " i n d i v i d u a l a v e r a g e " i n d i c e s , we d i s c a r d e d t h e 
z_ s c o r e approach q u i c k l y . 

FORMAT FOR THE LISTING OF INDICES 

On the-pages t o f o l l o w we have adopted a s i m p l e method f o r p r e s e n t i n g t he 
v a r i o u s i n d i c e s used i n t h e p r o j e c t . I n d i c e s a r e l i s t e d w i t h i n broad a r e a s , 
based on the s e c t i o n s o f t h e i n s t r u m e n t from w h i c h t h e y a r e drawn. Each index 
has been g i v e n a t i t l e , l i s t e d i n c a p i t a l l e t t e r s , w h i c h best summarizes t h e 
c o n t e n t o r c o n c e p t u a l a r e a o f t h e i n d e x . Below t h i s we have l i s t e d a l l o f the 
ite m s w h i c h make up t h e i n d e x . Q u e s t i o n numbers f r o m t h e i n s t r u m e n t a r e l i s t e d , 
t o g e t h e r w i t h t h e v a r i a b l e numbers a s s i g n e d t h e items and index f o r c o m p u t a t i o n a l 
purposes ( t h e s e have l i t t l e v a l u e beyond the d a t a , however). 

Two s e t s o f s t a t i s t i c s a r e p r o v i d e d f o r each i n d e x . The f i r s t v a l u e i s 
the a l p h a c o e f f i c i e n t o f i n t e r n a l c o n s i s t e n c y r e l i a b i l i t y f o r t h e index ( s e e - * 
Cronbach, 1951). T h i s s t a t i s t i c assesses t h e r e l a t i o n s h i p between t h e "index, 
composed o f t h e items w h i c h c u r r e n t l y make i t up, w i t h o t h e r p o s s i b l e o r theo
r e t i c a l i n d i c e s measuring t h e same c o n s t r u c t . Alphas i n t h e range o f .7 t o 
.8 a r e adequate f o r d e v e l o p m e n t a l o r p r e d i c t i v e p u r p o s e s , though we would not 
s u g g e s t t h a t t h e i n d i c e s shown here would be s u f f i c i e n t l y r e l i a b l e f o r a p p l i e d 
t a s k s e q u i v a l e n t t o those i n a p t i t u d e o r e d u c a t i o n a l t e s t s . By u s i n g t h e l o g i c a l 
c r i t e r i a o f c o n s t r u c t i n g items w h i c h made sense w i t h what we know f r o m t h e o r y 
o r f r o m o ur d e t a i l e d o b s e r v a t i o n s o f the F o r e s t S e r v i c e , we i n e f f e c t lowered 
t h e r e l i a b i l i t y by w i d e n i n g t h e domain o f items i n c l u d e d . 

We have a l s o l i s t e d f o r each i t e m i n an in d e x i t s c o r r e l a t i o n w i t h t h e 
a g g r e g a t e o f a l l o t h e r Items i n t h e in d e x . T h i s i s t h e " i t e r n - t o - t o t a l c o r r e 
l a t i o n . " T h i s i s n o t t h e c o r r e l a t i o n o f the i t e m w i t h t h e index s c o r e , how
e v e r , s i n c e such v a l u e s would be a r t i f a c t u a l l y h i g h because t h e i t e m i t s e l f 
i s i n c l u d e d i n t h e i n d e x . I terns a r e l i s t e d i n d e c r e a s i n g o r d e r o f i t e m - t o -
t o t a l c o r r e l a t i o n s , and t h i s o r d e r i n g most o f t e n agrees w i t h o t h e r d a t a ( n o t 
p r e s e n t e d h e r e ) on the l o a d i n g s o f v a r i a b l e s i n t h e o r i g i n a l o r t h o g o n a l f a c t o r 
a n a l y s e s . Down toward the b o t t o m o f t h e It e m l i s t s f o r some i n d i c e s we f i n d 
t h o s e q u e s t i o n s w h i c h were p l a c e d i n t h e i r i n d e x more on l o g i c a l t h a n on em
p i r i c a l g rounds, and t h i s a c c o u n t s f o r t h e i r lower c o r r e l a t i o n s . Some o f these 
i t e m s c o r r e l a t e a l m o s t as w e l l w i t h items i n o t h e r i n d i c e s , so our l o g i c - b a s e d 
p l a c e m e n t serves t o i n c r e a s e t he c o r r e l a t i o n among i n d i c e s i n these i n s t a n c e s . 
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INPICES FROM STATION, LOCATION, UNIT, AND JOB SECTIONS 

Var. INDEX ITEM-TO-
Ho** INDEX TITLE AND COMPONENT ITEMS ALPHA TOTAL CORRS 

a r 
(302) "CHALLENGE AND DEDICATION" .77 

(30) 11 - f . My p r e s e n t work t s e x t r e m e l y c h a l l e n g i n g .63 

(43) 11 l - d . There i s an atmosphere o f d e d i c a t i o n t o work a t 
my l o c a t i o n .62 

( 3 0 11 -g. The r e s e a r c h a c t i v i t i e s o f t h e s t a t i o n a r e e x t r e m e l y 
i n t e r e s t i n g and c o n c e p t u a l l y e x c i t i n g .55 

(85) VI - l e . My p r e s e n t work i s e x t r e m e l y c h a l l e n g i n g .42 

(84) VI • I d . My r e s p o n s i b i l i t i e s a r e i n excess o f my c a p a b i l i t i e s .33 

* ( 8 1 ) VI - l a . 1 work under much more t i m e p r e s s u r e than 1 t h i n k 
w o u ld be o p t i m a l f o r me .20 

.28 

(303) "EVALUATION OF STATISTICAL & EDITORIAL SERVICES" .44 

(25) l l - a . The q u a l i t y o f s t a t i s t i c a l a s s i s t a n c e and s e r v i c e s 
i s c o m p l e t e l y s a t i s f a c t o r y 

(26) l l - b . The q u a l i t y o f e d i t o r i a l a s s i s t a n c e and s e r v i c e s 
I s c o m p l e t e l y s a t i s f a c t o r y 

(304) "SATISFACTION WITH PROMOTION £ TRAINING OPPORTUNITIES" .77 

(94) V l - l n . I am v e r y s a t i s f i e d w i t h my chances f o r p r o m o t i o n 
I n t h i s s t a t i o n 

(95) V l - I m . As I t h i n k about my c a r e e r and g e t t i n g ahead I n t h e 
FS, I w ould say I have made g r e a t p r o g r e s s 

(37) l l - m . I am v e r y s a t i s f i e d w i t h t h e way e v a l u a t i o n panels 
a r e w o r k i n g i n t h e s t a t i o n 

.72 

62 

53 

(90) V l - l i . The o p p o r t u n i t i e s I have f o r advanced t e c h n i c a l o r ^ 
m a n a g e r i a l t r a i n i n g a r e c o m p l e t e l y s a t i s f a c t o r y 

(306) "FREEDOM" .64 

(27) l l - c . The r e s t r i c t i o n s imposed on s c i e n t i s t s and e n g i n e e r s 
o f t h e s t a t i o n by a d m i n i s t r a t i v e r e g u l a t i o n s a r e .48 
m i n i m a l 

(28) I l - d . The s t a t i o n i s w i l l i n g t o o v e r l o o k d e v i a t i o n s f r o m 
p o l i c i e s o r pr o c e d u r e s when such d e v i a t i o n s a r e .48 
done t o improve t h e s t a t i o n 

* T h i s I t e m was r e v e r s e d I n s c o r i n g so t h a t t h e l e f t - h a n d p o l a r s t a t e m e n t i s 
r e g a r d e d as " h i g h " . The l e f t - h a n d s t a t e m e n t i s l i s t e d h e r e . 

** V a r i a b l e numbers a r e I n p a r e n t h e s e s , and r e f e r t o t h e numbers a s s i g n e d 
I n c o m p u t a t i o n . They have l i t t l e use beyond t h i s . 
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Var. INDEX ITEM-TO-
No. INDEX TITLE AND COMPONENT ITEMS ALPHA TOTAL CORRS 

a r 
(307) "PHYSICAL WORK ENVIRONMENT" .60 

(50 IV-a. The space a v a i l a b l e f o r t h e work o f my u n i t i s i q 

c o m p l e t e l y s a t i s f a c t o r y 
(52) V l - b . My u n i t i s v e r y w e l l e q u i p p e d . 4 9 

(40) I l l - a . There a r e few d i s t r a c t i o n s ( n o i s e , phone c a l l s , 
u n f o r e s e e n v i s i t s , e t c . ) t o i n t e r r u p t t h e work .31 
a t my l o c a t i o n 

(48) l l l - i . The way i n w h i c h s c i e n t i f i c equipment i s shared ^ 
a t my l o c a t i o n i s c o m p l e t e l y s a t i s f a c t o r y 

(308) "CLIENT LINKAGE ACTIVITIES" .70 

(61) IV-k. There i s p e r s i s t e n t and s t r o n g p r e s s u r e f r o m w i t h i n 
my u n i t t o ensure t h a t i t s r e s u l t s f i n d f o l l o w - u p . 5 6 
o r p r a c t i c a l a p p l i c a t i o n 

(60) I V - j . There i s p e r s i s t e n t and s t r o n g p r e s s u r e f r o m o u t 
s i d e my u n i t t o ensure t h a t i t s r e s u l t s f i n d .54: 
f o l l o w - u p o r p r a c t i c a l a p p l i c a t i o n 

(62) I V - 1 . U n i t s t a f f o f t e n s e r v e as c o n s u l t a n t s w i t h user 
groups r e g a r d i n g a p p l i c a t i o n s o f our work 

( 8 9 ) V l - l i . F o r e s t S e r v i c e l e a d e r s h i p encourages and rewards 
me f o r g e t t i n g "on the ground" a p p l i c a t i o n s o f my . 3 8 
r e s e a r c h 

(46) l l l - g . My l o c a t i o n makes c o n t a c t w i t h user groups v e r y easy .33 

51 

(358) "ORGANIZATIONAL SUPPORT FOR CLIENT LINKAGE" .65 

( T h i s i n d e x i s a su b - s e t o f " C l i e n t L i n k a g e A c t i v i t i e s , " 
removing t h e items d e a l i n g w i t h b e h a v i o r and reward.) 

(61) IV-k. .55 

(60) I V - j . .47 

(46) l l l - g . .39 

(309) "ADEQUACY OF SCIENTIFIC INFORMATION EXCHANGE" .79 

(54) I V - d . My u n i t i s n o t a t a l l i s o l a t e d f r o m a d e s i r a b l e 
i n t e l l e c t u a l and r e s e a r c h e n v i r o n m e n t 

(44) l l l - e . My l o c a t i o n makes c o n t a c t w i t h non-FS r e s e a r c h e r s 
i n my s c i e n t i f i c d i s c i p l i n e v e r y easy 

(45) l l l - f . My l o c a t i o n makes c o n t a c t w i t h t h e r e s t o f t h e 
s t a t i o n v e r y easy 

(49) 111 — J - My access t o l i b r a r y and i n f o r m a t i o n s e r v i c e s 
i s c o m p l e t e l y s a t i s f a c t o r y 



- 2 8 2 -

Var. INDEX ITEM-TO-
No. INDEX TITLE AND COMPONENT ITEMS ALPHA TOTAL CORRS 

(309) "SCIENTIFIC INFO.", c o n t i n u e d 

(58) IV-h. C o - o r d i n a t i o n between r e s e a r c h u n i t s i s v e r y 
f r e q u e n t l y r e q u i r e d i n my work 

(312) "SATISFACTION WITH, AND EVALUATION OF THE STATION" .85 

(39) I l - o . A l l i n a l l , t h e s t a t i o n does an e x c e l l e n t j o b o f 
f u l f i l l i n g i t s o b j e c t i v e s and a c h i e v i n g i t s g o a l s 

(38) l l - n . I am v e r y s a t i s f i e d w i t h t h e way r e s e a r c h i s 
c a r r i e d o u t i n t h e s t a t i o n 

r 

(35) M-k. I t i s v e r y easy f o r me t o exchange i n f o r m a t i o n 
and ideas about my work w i t h p e ople l i k e m y s e l f .49 
f r o m o t h e r p r o j e c t s i n t h e s t a t i o n 

(91) V l - l k . T e c h n i c a l i n f o r m a t i o n systems are a v a i l a b l e f o r my 
use whenever I need them 46 

27 

.54 

(33) l l - i . I f e e l f r e e t o seek I n f o r m a t i o n I need f r o m 
persons o u t s i d e t h e s t a t i o n 

(310) "INFORMAL, INTERNAL/PROJECT COMMUNICATION" .76 

(55) IV-e. I have many r e g u l a r c o n t a c t s on j o b - r e l a t e d 
q u e s t i o n s w i t h t h e members o f my u n i t 

(53) IV-c. When any change i n v o l v i n g my u n i t i s underway, 
t h e r e i s u s u a l l y a l o t o f i n f o r m a t i o n about I t .54 
a v a i l a b l e t o me 

(34) l l - j . I am v e r y s a t i s f i e d w i t h t h e amount o f i n f o r m a t i o n 
I g e t about what i s g o i n g on i n t h e s t a t i o n 

(42) l l l - c . There a r e many o p p o r t u n i t i e s f o r i n f o r m a l d i s c u s 
s i o n s among s c i e n t i s t s a t my l o c a t i o n 

(41) l l l - b . There i s a v e r y h i g h degree o f c o o p e r a t i o n among 
people a t my l o c a t i o n 

(56) I V - f . T e c h n i c a l and s e r v i c e s t a f f a r e v e r y o f t e n i n v i t e d 
t o p a r t i c i p a t e i n s t a f f meetings o f t h e u n i t 

(36) I 1-1. S c i e n t i f i c and t e c h n i c a l s t a f f meetings a r e con
vened v e r y f r e q u e n t l y i n the s t a t i o n 

(311) "INTERPROJECT, INTERDISCIPLINE (COLLABORATIVE) RESEARCH" .68 

(57) IV-g. Most o f my u n i t ' s work r e q u i r e s c o o p e r a t i o n o f 
s c i e n t i s t s f r o m d i f f e r e n t d i s c i p l i n e s 

52 

51 

48 

43 

32 

52 

77 

71 

(32) l l - h . The r e s e a r c h program o f t h e s t a t i o n i s h i g h l y .67 
c o h e r e n t 

(29) l l - e . The s t a t i o n has done v e r y w e l l I n a d a p t i n g t o 
changing c i r c u m s t a n c e s — t h a t i s , k e e p i n g up .64 
w i t h t h e ti m e s 
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Var. INDEX ITEM-TO-
No. INDEX TITLE AND COMPONENT ITEMS ALPHA TOTAL CORRS 

a r 

(313) "SATISFACTION WITH OWN JOB AND WORK" .63 

(96) V l - l p . C o n s i d e r i n g my j o b as a whole — a l l a s p e c t s _fi 

o f i t — I l i k e my j o b e x t r e m e l y w e l l 
(83) V l - l c . I n ever c o n s i d e r l e a v i n g F S r e s e a r c h .52 

(82) V l - l b . I have a f e e l i n g o f complete s e c u r i t y i n my work AO 

(50) l l l - k . My l o c a t i o n i s a good p l a c e t o l i v e .22 

SUPERVISION INDICES 

(314) "SUPERVISOR'S WORK AND GOAL EMPHASIS" .78 

.66 

,66 

(66) V - 2 a . My s u p e r v i s o r i s very concerned w i t h g e t t i n g 
work done 

(76) V -2k . My s u p e r v i s o r i s h i g h l y concerned w i t h m a i n t a i n i n g 
h i g h s t a n d a r d s o f performance 

(315) "SUPERVISOR'S JOB FACILITATION AND INTEREST" .78 

(70) V - 2e . My s u p e r v i s o r f r e q u e n t l y o f f e r s new ideas f o r ^ 
s o l v i n g j o b - r e l a t e d problems 

(78) V-2m. My s u p e r v i s o r shows i n t e r e s t i n my work and ^ 
p e r i o d i c a l l y d i s c u s s e s i t w i t h me 

(316) "SUPERVISOR'S INTERPERSONAL SUPPORT" .85 

(67) V -2b . My s u p e r v i s o r i s ve r y concerned w i t h keeping h i s _q 
s u b o r d i n a t e s s a t i s f i e d and happy 

.72 (71) V - 2 f . My s u p e r v i s o r i s ve r y concerned t h a t I grow and 
" g e t ahead" p r o f e s s i o n a l l y 

(72) V - 2 g . My s u p e r v i s o r i s ve r y f r i e n d l y and easy t o approach .68 

(317) "SUPERVISOR'S INTERACTION FACILITATION AND OPENNESS" .68 

(73) V - 2 h . I can i n f l u e n c e t h e a c t i v i t i e s and d e c i s i o n s o f my 
s u p e r v i s o r t o a g r e a t e x t e n t on m a t t e r s t h a t a re .60 
o f concern t o me 

.52 (74) V - 2 i . My s u p e r v i s o r encourages people who work f o r him 
t o exchange o p i n i o n s and ideas among themselves 

(77) V - 2 1 . My s u p e r v i s o r uses v e r y g e n e r a l s u p e r v i s i o n ; e.g., 
I am d e f i n i t e l y on my own t o c a r r y o u t the b a s i c .40 
t a s k s o f my j o b 

(318) "SUPERVISORS SKILLS" .51 

(68) V - 2 c . My s u p e r v i s o r keeps u p - t o - d a t e on t h e s c i e n t i f i c 
and t e c h n i c a l s k i l l s he needs i n h i s d i s c i p l i n e 

(79) V - 2 n . My s u p e r v i s o r i s always u p - t o - d a t e on p o l i c i e s , 
r u l e s , and r e g u l a t i o n s o f the FS and o f t h e s t a t i o n * 3 5 
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PERSONAL PREFERENCES FOR DOING RESEARCH* 

Var. INDEX ITEM-TO-
No. INDEX TITLE AND COMPONENT ITEMS ALPHA TOTAL CORRS 

a r 
(290) "CONCEPTUAL ORIENTATION" .50 

(97) VI-2a. I p r e f e r t o work on problems w i t h a 
long t i m e frame .34 

* * ( 9 9 ) V l - 2 c . I p r e f e r t o work on a b s t r a c t problems 
t h a t may have no immediate p r a c t i c a l .33 
a p p l i c a t i o n 

(98) V l - 2 b . I p r e f e r t o work on p r o j e c t s t h a t may 
be u n c l e a r and have l i t t l e s t r u c t u r e 
a t t he b e g i n n i n g .32 

(103) V l - 2 g . I p r e f e r t o work by m y s e l f on re s e a r c h 
p r o j e c t s .20 

(291) COMPLEX COGNITIVE STYLE" .38 

* * ( 1 0 6 ) V l - 2 j . I p r e f e r t o c o n s i d e r many a s p e c t s o f a 
problem a t t h e same t i m e .27 

* * ( 1 0 0 ) V l - 2 d . I p r e f e r t o g e n e r a l i z e i n r e s e a r c h as much 
as p o s s i b l e , mapping o u t broad f e a t u r e s 
o f i m p o r t a n t new a r e a s , l e a v i n g d e t a i l e d 
s t u d y t o o t h e r s .24 

** ( 1 0 4 ) V l - 2 h . I p r e f e r t o work d e d u c t i v e l y : d e r i v i n g 
s p e c i f i c i n s t a n c e s o u t o f a b s t r a c t p r i n c i 
p l e s .13 

*These i n d i c e s were, developed by Schreyer ( 1 9 7 4 ) . 

**A11 i n d i c e s a r e sco r e d so t h a t 500=high. These i n d i c e s were r e v e r s e d b e f o r e 
s c o r i n g . 
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PLANNING INDICES 

Var. INDEX ITEM-TO-
No. INDEX TITLE AND COMPONENT ITEMS ALPHA TOTAL CORRS. 

a r 
(320) "SATISFACTION WITH OWN PARTICIPATION IN PLANNING" .54 

S a t i s f a c t i o n w i t h : 

(20) l - 2 a . Your own l e v e l o f p a r t i c i p a t i o n i n s h o r t 
range r e s e a r c h p r o j e c t p l a n n i n g .36 

(21) l - 2 b . Your own l e v e l o f p a r t i c i p a t i o n I n s t a t i o n 
long range p l a n n i n g .36 

(321) "SATISFACTION WITH FOREST SERVICE AND STATION PLANNING: .86 
S a t i s f a c t i o n wi t h : 

(23) I -2d - The way F o r e s t S e r v i c e Research as a 
whole does long range p l a n n i n g now .83 

(24) l - 2 e . The way t h e F o r e s t S e r v i c e as a system 
does l o n g range p l a n n i n g now -71 

(22) l - 2 c . The way you r s t a t i o n as a whole does l o n g 
range p l a n n i n g now .68 

SOURCES OF STIMULUS TO PERFORM WELL 

(344) "STIMULUS FROM OWN WORK, STANDARDS, AND CURIOSITY" .44 

(139) V l - 4 a . My own s t a n d a r d s .31 

(147) V l - 4 i . My own c u r i o s i t y .30 

(143) V l - 4 e . My own p r e v i o u s work o r p l a n s .23 

(346) "STIMULUS FROM COLLEAGUES" .54 

(141) V l - 4 c . Colleagues a t t h i s s t a t i o n .37 

(142) V I - 4 d . Colleagues e l s e w h e r e .37 

(347) "STIMULUS FROM CLIENTS AND APPLIED PROBLEMS" .72 

(146) VI - A h. User groups o u t s i d e t h e F o r e s t S e r v i c e .58 

(145) V l - 4 g . NFS o r S&PF user groups .55 

(144) V l - 4 f . Problems a r i s i n g i n p r a c t i c a l a p p l i c a t i o n s .50 
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I DEAL AND ACTUAL DISSEMINATION AND USE FACTORS* 

Var. 
No. INDEX TITLE AND COMPONENT ITEMS IDEAL ACTUAL 

a r a r 

I: (327) A:(322) "DIRECT INTERACTION 'MICROSYSTEM'" .76 .77 

I : ( 2 1 6 ) A: (204) V I I I - 2 k - D e s i g n i n g ways t o g e t users 
and r e s e a r c h e r s w o r k i n g t o 
g e t h e r on j o i n t p r o j e c t s .64 .67 

I : ( 2 1 7 ) A : (205) V I I I - 2 1 - O r g a n i z i n g ways users and 
r e s e a r c h e r s can g e t t o g e t h e r 
t o exchange i n f o r m a t i o n .63 .63 

I: (214) A:(202) VI I I — 2 1 . F i n d i n g someone i n each user 
group t o h e l p i n t h e d i s s e m i n 
a t i o n and i m p l e m e n t a t i o n .52 .53 

I: (329) A: (324) "SENSING USER NEEDS" .71 .76 

I: (207 ) A:(195) V I I I - 2 b . D e v e l o p i n g and u s i n g r e g u l a r 
mechanisms f o r d e t e r m i n i n g 
what u s e r s ' needs are .56 .61 

I: (208 ) A:(196) V l l l - 2 c . T r a n s f o r m i n g u s e r s ' needs 
i n t o problem s t a t e m e n t s and 
r e s e a r c h a b l e q u e s t i o n s .56 .61 

I: (330) A: (325) "DOING CLIENT-CENTERED RESEARCH" .66 .66 

I: (209) A:(197) VI I I -2d, Doing r e s e a r c h w h i c h i s 
d i r e c t l y a p p l i c a b l e 'on 
the ground' .50 .49 

I: (210) A:(198) V l l l - 2 e . Doing work on problems a t 
t h e t i m e they a r e most 
i m p o r t a n t t o users .50 .49 

I : (331) A:(326) "DISSEMINATION: TRANSLATION AND TRANSMISSION" .77 -73 

I: ( 212 ) A:(200) VI I l - 2 g . R e w r i t i n g r e s e a r c h p r o d u c t s 
i n t h e language o f each im
p o r t a n t user group .63 .58 

*0ne i t e m d e a l i n g w i t h "USER PROBLEM-SOLVING" was n o t p l a c e d i n any i n d e x , i t i s : 

I : ( 2 0 6 ) A:(194) V I I 1 - 2 a . H e l p i n g user groups develop 
a c a p a c i t y t o s o l v e t h e i r 
own problems 
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I DEAL AND ACTUAL DISSEMINATION AND USE FACTORS, Continued 

Var. 
No. INDEX TITLE AND COMPONENT 

"DISSEMINATION" c o n t i n u e d 

l : ( 2 1 3 ) A:(201) V I l l - 2 h . 

I : (215) A:(203) VI I I - 2 j . 

I : (211) A:(199) VI I l - 2 f . 

ITEMS 

D e t e r m i n i n g who t h e im
p o r t a n t u s e r s s h o u l d be 
f o r each f i n d i n g t o be t r a n s -
mi t t e d 

S e l e c t i n g t h e most appro
p r i a t e channels t o be used 
t o reach each u s e r most 
e f f i c i e n t l y 

P r o d u c i n g summaries, ab
s t r a c t s , and r e v i e w s o f 
r e s e a r c h f i n d i n g s 
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ACTUAL AND IDEAL AUDIENCES FOR RESEARCH* 

Var. 
No. INDEX TITLE AND COMPONENT ITEMS IDEAL 

a r 

I: (337 ) A: (332) "PUBLIC AND ENVIRONMENTAL" ,82 

l : ( 1 9 1 ) A : (180 ) V l l - l j . The mass media .74 

1 : 0 9 3 ) A; (182) V l l - l k . The g e n e r a l p u b l i c .69 

1 : 0 9 2 ) A : 0 8 l ) VI I — 1 i - E n v i r o n m e n t a l groups .59 

I: (338) A:(333) "RESEARCH" .64 

I :O 8 3 ) A:(172) V l l - l a . Researchers i n s i d e o f 
the F o r e s t S e r v i c e .47 

I: (184 ) A:(173) VI I -1b- Researchers o u t s i d e o f 
th e F o r e s t S e r v i c e .47 

I : (339) A : ( 334 ) "FOREST SERVICE" .63 

1 : 0 8 5 ) A: (174) V l l - l c . N a t i o n a l F o r e s t Systems, 
FS .46 

1 : 0 8 6 ) A: (175) V l l - l d . S t a t e and P r i v a t e F o r e s t r y , 
FS .46 

I: (340) A:(335) "POLICY MAKERS" .78 

1 : 0 8 8 ) A: (177) V l l - l f . Other Federal p o l i c y makers 
and a d m i n i s t r a t o r s .70 

I: (187 ) A:(176) V l l - l e . WO Research branch p o l i c y 
makers and a d m i n i s t r a t o r s .62 

I : 0 8 9 ) A: (178) V l l - l g . S t a t e f o r e s t r y agency and 
o t h e r s t a t e p o l i c y makers 
and a d m i n i s t r a t o r s .53 

*The a c t u a l and I d e a l items d e a l i n g w i t h "BUSINESS AND INDUSTRY" were kep t 
s e p a r a t e : 

I : ( 1 9 0 ) A:(179) V l l - l h . Business o r i n d u s t r i a l groups 
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IMPORTANCE OF AND OPPORTUNITY FOR JOB FACTORS 

Var 
No. INDEX T I T L E AND COMPONENT ITEMS 

IMPORTANCE OPPORTUNITY 

I : ( 3 4 8 ) 0 : (353) "OWN S C I E N T I F I C CAREER GROWTH" 78 .87 

I : (116) 0 : ( 1 3 2 ) V l - 3 j 

I : (118 ) 0 : (134 ) VI-31 

To work on d i f f i c u l t and 
c h a l l e n g i n g problems 

To c o n t r i b u t e to broad tech* 
n i c a l knowledge in my f i e l d 

I: (117) 0 : (133 ) V I - 3 k . To have freedom to c a r r y out 
my own ideas 

I: (111) 0 : (127 ) V l ~ 3 e . To advance in the p r o f e s s i o n a l 
r e s p e c t of c o l l e a g u e s and c h i e f s 

I : ( 108 ) 0 : (124 ) V l - 3 b . To grow and l e a r n new knowledge 
and s k i l l s 

I : (107) 0: (123) V l - 3 ; To make f u l l use of my p r e s e n t 
knowledge and s k i l l s 

63 

61 

52 

50 

49 

47 

70 

69 

61 

68 

63 

68 

I: (348) 0: (353) "PROBLEM ORIENTATION 1' 

I : ( 119 ) 0 : ( 1 3 5 ) V l -3m. To work on problems of c e n t r a l 
importance to the s t a t i o n 

I: (122) 0 : ( 1 3 8 ) V l~3p. To work on problems of c e n t r a l 
importance to the s t a t i o n ' s u s e r 
groups 

.63 

. 46 

46 

.70 

54 

.54 

: ( 3 5 0 ) 0 : (355 ) "STATUS ORIENTATION" .68 

I: (110) 0 ; (126 ) V I - 3 d . To advance in a d m i n i s t r a t i v e 
a u t h o r i t y and s t a t u s -52 

I : ( 1 1 5 ) 0 : ( 1 3 1 ) V l ~ 3 i . To a s s o c i a t e w i th top e x e c u t i v e s 
in the o r g a n i z a t i o n .52 

59 

42 

42 

: ( 3 5 1 ) 0 : (356 ) "SALARY AND EMPLOYMENT STABIL ITY" .62 

I: (121) 0 : ( 1 3 7 ) V I "3o . To have s t a b i l i t y of employment .48 

I: (109) 0 : (125 ) V l - 3 c . To earn a good s a l a r y .41 

I : ( 120 ) 0 : ( 1 3 6 ) V l - 3 n . To be e v a l u a t e d f a i r l y in propor 
t i o n to what I c o n t r i b u t e .39 

. 59 

.33 

. 47 

.41 
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IMPORTANCE OF AND OPPORTUNITY FOR JOB FACTORS, cont inued 

Var . 
No. INDEX T I T L E AND COMPONENT ITEMS IMPORTANCE OPPORTUNITY 

a r a r 

I : ( 3 5 2 ) 0 : ( 3 5 7 ) " S C I E N T I F I C INTERACTION" .58 .70 

I : ( l l 4 ) 0 : ( 1 3 0 ) V l~3h . To work under c h i e f s of high 
t e c h n i c a l competence .44 .49 

l : ( 1 1 2 ) 0 : (128 ) V l - 3 f - To work w i t h c o l l e a g u e s of 
high t e c h n i c a l competence .43 -58 

I: (113) 0 : (129 ) V l - 3 g . To have congen ia l co -workers 
as c o l l e a g u e s .31 .49 
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