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ABSTRACT 

A study was made of the a t t i t u d e s of pure and a p p l i e d 
s c i e n c e , economics and commerce students toward the accept
a b i l i t y of commercial goals f o r s c i e n t i f i c r esearch. A 
s i g n i f i c a n t amount of d i s c r i m i n a t i o n was obtained amongst 
such groups of students on a b a t t e r y of a t t i t u d e statements 
and a scale was constructed from s i x t e e n of the statements 
which gave the highest d i s c r i m i n a t i o n between commerce s t u 
dents and a combined group of pure and a p p l i e d science s t u 
dents. The d i s c r i m i n a t i o n between the two groups on t h i s 
s c a l e was at the .001 l e v e l . The commerce students were s i g 
n i f i c a n t l y l e s s homogeneous as a group and gave responses 
which were l e s s i n t e r n a l l y c o n s i s t e n t than those of the 
science students. 

In the second phase of the research, s c i e n t i f i c o r i g i n 
a l i t y was r a t e d on the r e s u l t s of a t e s t c a l l e d "Problems and 
S o l u t i o n s " which c a l l e d f o r the production of ideas i n an 
i n d u s t r i a l and a n o n - i n d u s t r i a l context. The w i t h i n - and 
between-rater r e l i a b i l i t i e s of t h i s t e s t were . 8 8 and . 5 8 

when degrees of o r i g i n a l i t y were assessed, whereas the l a t t e r 
was . 8 5 when only the presence or absence of o r i g i n a l i t y was 
assessed. 

The r e s u l t s of the second study showed that s c i e n t i f i c 
o r i g i n a l i t y was s i g n i f i c a n t l y l e s s i n the i n d u s t r i a l context, 



a n d t h a t t h e i d e a s p r o d u c e d i n t h a t c o n t e x t w e r e s i g n i f i c a n t l y -
m o r e o f t e n o f a c o m m e r c i a l n a t u r e . I n t h e s a m p l e a s a w h o l e 
t h e s e t w o e f f e c t s o f t h e p r o b l e m c o n t e x t w e r e u n r e l a t e d . 
D e t a i l e d e x a m i n a t i o n o f t h e r e s u l t s r e v e a l e d t h e p r o b a b l e 
e x i s t e n c e o f t h r e e t y p e s o f s u b j e c t , d e s i g n a t e d t h e ' u n c r e a t -
i v e p u r e s c i e n t i s t ' , t h e ' c r e a t i v e a p p l i e d s c i e n t i s t ' a n d t h e 
' c r e a t i v e p u r e s c i e n t i s t ' . T h e f i r s t w a s c h a r a c t e r i z e d b y 
z e r o s c o r e s f o r o r i g i n a l i t y i n b o t h c o n t e x t , b y t h e p r o d u c t 
i o n o f m o r e , c o m m e r c i a l i d e a s i n t h e i n d u s t r i a l c o n t e x t s , a n d 
b y a m o r e p u r e - s c i e n c e o r i e n t a t i o n a s m e a s u r e d b y t h e a t t i t u d e , 
s c a l e . T h e s e c o n d t y p e w a s c h a r a c t e r i z e d b y t h e p r o d u c t i o n 
o f m o r e c o m m e r c i a l i d e a s a n d a h i g h e r o r i g i n a l i t y s c o r e i n 
t h e i n d u s t r i a l c o n t e x t . T h e t h i r d t y p e w a s c h a r a c t e r i z e d b y 
a l o w e r o r i g i n a l i t y s c o r e i n t h e i n d u s t r i a l c o n t e x t a n d t h e 
p r o d u c t i o n o f f e w e r s c i e n t i f i c i d e a s i n t h a t c o n t e x t , r a t h e r 
t h a n ( a t l e a s t i n c o m p a r i s o n t o t h e o t h e r t w o t y p e s o f s u b j e c t ) 
t h e p r o d u c t i o n o f m o r e c o m m e r c i a l i d e a s . 

T h e r e s u l t s d i d n o t s u p p o r t t h e h y p o t h e s i s i ) t h a t t h e 
a d v e r s e e f f e c t o f a n e n v i r o n m e n t a l v a l u e s y s t e m i s p o s i t i v e l y 
r e l a t e d t o t h e d e g r e e o f d i s s o n a n c e b e t w e e n i t s v a l u e s a n d 
t h o s e o f a n i n d i v i d u a l i n t h a t e n v i r o n m e n t ; i i ) t h a t t h e r e 
d u c e d o r i g i n a l i t y o f s c i e n t i s t s i n a n i n d u s t r i a l t e s t c o n t e x t 
i s a r e s u l t o f t h e i r c o n f o r m i n g t o a n i m a g e o f i n d u s t r i a l r e 
s e a r c h i d e a s h a v i n g t o b e b o t h c o m m e r c i a l a n d c o n v e n t i o n a l i n 
o r d e r t o b e a c c e p t a b l e ; i i i ) t h a t t h e m o r e c r e a t i v e t h e 



i n d i v i d u a l , the g r e a t e r the adverse e f f e c t of a p o s s i b l e 
c o n s t r a i n t perceived i n the i n d u s t r i a l value system, as con
sidered here. There was l i m i t e d support f o r the hypothesis 
that the l e a s t c r e a t i v e i n d i v i d u a l s are most l i k e l y to pro
duce ideas of a commercial type i n an i n d u s t r i a l context. 
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L I S T O P T A B L E S 

T a b l e I M e a n s ( a n d v a r i a n c e s i n p a r e n t h e s e s ) o f g r o u p s 
o n t h r e e d i s c r i m i n a n t f u n c t i o n s . -

T a b l e I I D i s c r i m i n a n t w e i g h t s b a s e d o n t w o g r o u p s ; 
C o m m e r c e , P u r e a n d A p p l i e d S c i e n c e . 

T a b l e I I I W e i g h t s f o r s i x t e e n i t e m s f r o m 2 - g r o u p 
d i s c r i m i n a n t a n a l y s i s . 

T a b l e I V N u m b e r s o f s u b j e c t s n o t s u b m i t t i n g i d e a s : 
b e f o r e a n d a f t e r f o l l o w - u p . 

T a b l e V M e a n a t t i t u d e s c o r e s f o r s u b j e c t s s c o r i n g 
z e r o f o r o r i g i n a l i t y i n b o t h c o n t e x t s ; a n d 
o t h e r s u b j e c t s . 

T a b l e V I N u m b e r o f d o u b l e z e r o s c o r e s a m o n g b i o l o g i c a l 
a n d p h y s i c a l s c i e n t i s t s . 
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T H E E F F E C T O F I N D U S T R I A L V A L U E S O N S C I E N C E ; 

A N E X P L O R A T O R Y S T U D Y . 
E D G A R A . F . B O W D E N 

1 . I n t r o d u c t i o n a n d l i t e r a t u r e s u r v e y 

T h e p r i m a r y p u r p o s e o f t h i s r e s e a r c h w a s t o t e s t t h e 
v a l i d i t y o f t h e b e l i e f , q u i t e w i d e s p r e a d a m o n g s t s c i e n t i s t s , 
a n d o t h e r s , t h a t t h e e c o n o m i c , c o m m e r c i a l a n d p r a g m a t i c 
v a l u e s s o m e t i m e s s t r e s s e d i n s e c t o r s o f i n d u s t r y m a y h a v e a n 
a d v e r s e e f f e c t u p o n s c i e n t i s t s ' o r i g i n a l i t y . A s e c o n d a r y 
p u r p o s e , a s s u m i n g t h a t a n y s u c h a d v e r s e e f f e c t c o u l d b e 
d e m o n s t r a t e d , w a s t o e x a m i n e i t s r e l a t i o n s h i p t o s c i e n t i s t s ' 
a t t i t u d e s t o w a r d i n d u s t r i a l v a l u e s r e g a r d i n g s c i e n t i f i c r e 
s e a r c h , t o t h e i r l e v e l o f s c i e n t i f i c o r i g i n a l i t y a n d t o t h e i r 
t e n d e n c y t o c o n f o r m i n t h e i r s c i e n t i f i c t h i n k i n g t o t h e n o r m 
a t i v e p a t t e r n i m p l i c i t i n a n e c o n o m i c a l l y o r i e n t e d i n d u s t r i a l 

1 1 1 2 
v a l u e s y s t e m . K o r n h a u s e r a n d L e r n e r a r e a m o n g t h o s e w h o 
w a r n o f t h e p o s s i b i l i t y o f s u c h a n e f f e c t . 

P r e v i o u s ' r e s e a r c h a p p e a r s n o t t o h a v e i n c l u d e d a n y d i r e c t 
e x p e r i m e n t a l t e s t s o f t h i s b e l i e f , b u t t o h a v e p r o v i d e d o n l y 
i n f e r e n t i a l c l u e s d e r i v e d f r o m t h e s t u d y o f s c i e n t i s t s i n 
i n d u s t r i a l , g o v e r n m e n t a n d o t h e r r e s e a r c h s e t t i n g s . P r i n c i p 
a l l y , t h e s e s t u d i e s h a v e l o o k e d a t t h e r e l a t i o n b e t w e e n f r e e 
d o m , s a t i s f a c t i o n a n d p r o d u c t i v i t y o f r e s e a r c h s c i e n t i s t s . 



2 
15 For example, M e l t z e r and S a l t e r found that p h y s i o l o g i s t s 

working i n government and independent research l a b o r a t o r i e s 
had a higher output' of research papers and greater s a t i s f a c 
t i o n w i t h t h e i r working c o n d i t i o n s the more freedom they 
considered they possessed. I f t h i s research f i n d i n g i s to 
be r e l a t e d to the hypothesis b a s i c -to the present study, one 
must apparently assume that the number of research papers 
published can be accepted as a measure of the degree of o r i g 
i n a l i t y , and that freedom, or the converse, i s a c o n s t i t u e n t 
dimension of the value system of i n d u s t r y i n r e l a t i o n to 
s c i e n t i f i c research. 

In an e a r l i e r study M e l t z e r " ^ showed that the number of. 
papers published during a p e r i o d of three years c o r r e l a t e d 
to the extent of r = .51 w i t h the number of. c i t a t i o n s f o r 
t h e i r authors i n the Annual Review of Physiology. But i t 
was not shown that the l a t t e r c r i t e r i o n was c o r r e l a t e d w i t h 
d i r e c t assessments of s c i e n t i f i c o r i g i n a l i t y , Liebermann and 
M e l t z e r ^ had p r e v i o u s l y found that the output of p u b l i c a t i o n s 
c o r r e l a t e d p o s i t i v e l y w i t h o r i e n t a t i o n toward pure science i n 

2 
p h y s i o l o g i s t s . H i l b e r g and Honey found that freedom to f o l 
low t h e i r own research i n t e r e s t s was a f r e q u e n t l y mentioned 
reason f o r government s c i e n t i s t s changing t h e i r jobs; i t 
might be i n f e r r e d that t h i s r e f l e c t e d a f e e l i n g on t h e i r p a r t 
that l a c k of freedom was i n i m i c a l to t h e i r own c r e a t i v i t y , 
but once again a d i r e c t l i n k w i t h the present i s l a c k i n g . 



3 
1 8 Smith found from i n t e r v i e w s w i t h research s c i e n t i s t s 

t h a t , among other items, u n c e r t a i n t i e s about the research 
budget, l a c k of long-range research planning, i n s e c u r i t y over 
the p o s s i b l e d i s c o n t i n u a t i o n of t h e i r research, and r e l a t i v e 
l a c k of personal autonomy were f a c t o r s which the s c i e n t i s t s 
regarded as d e l e t e r i o u s to t h e i r work. I t w i l l be seen 
subsequently that these f a c t o r s can be regarded as components 
of the i n d u s t r i a l value system regarding s c i e n t i f i c research, 
at l e a s t i n i t s more extreme form. 

1 7 

A study by P e l z showed that s c i e n t i f i c performance, 
as assessed by researchers' colleagues, was s i g n i f i c a n t l y 
a s s o c i a t e d w i t h an o r i e n t a t i o n toward pure science, but 
only where i d e n t i f i c a t i o n w i t h the i n s t i t u t i o n and i t s goals 
was low. This suggests that the s c i e n t i s t who has a p r e f e r 
ence f o r pure, b a s i c research, but who i s s u f f i c i e n t l y con
f o r m i s t to i d e n t i f y w i t h the more pragmatic, economic values 
of the o r g a n i z a t i o n , f u n c t i o n s at a lower l e v e l of o r i g i n a l 
i t y than the- s c i e n t i s t who maintains an independence of the 
o r g a n i z a t i o n . 

The problem of r e l i a b l e measurement i n the study of 
20 

o r i g i n a l i t y i s shown i n a paper by Taylor . A Thurstone-
type r a t i n g scale was constructed of statements about a t t i t 
udes and h a b i t s r e l a t i v e to c r e a t i v i t y and s c i e n t i f i c pro
d u c t i v i t y ; the scores obtained f o r research p h y s i c i s t s and 
engineers c o r r e l a t e d only to the moderate extent of r = .67 



w i t h estimates of the s u b j e c t s c r e a t i v i t y made by t h e i r 
research s u p e r v i s o r s . Thus over h a l f (55 per cent) of the 
variance of s u b j e c t i v e estimates of s c i e n t i f i c c r e a t i v i t y 
i s not a t t r i b u t a b l e to r e l i a b l e assessments of s p e c i f i c 
t r a i t s such as a t t i t u d e s and work-habits. Whether, i n that 
case, o v e r a l l s u b j e c t i v e evaluations by research colleagues 
and s u p e r i o r s can be accepted as an u l t i m a t e c r i t e r i o n 
a gainst which'precise measures of o r i g i n a l i t y should be v a l 
id a t e d i s questionable. In a study by Jones 1^, r a t i n g s of 
s c i e n t i s t s by supe r v i s o r s were obtained and the r e s u l t s of 
a number of t e s t s were c o r r e l a t e d w i t h these r a t i n g s to ob
t a i n , by m u l t i p l e r e g r e s s i o n , an optimum set of p r e d i c t o r s 
of c r e a t i v i t y . Combining s i x weighted scores gave a c o r r e 
l a t i o n of . 6 7 w i t h the s u p e r v i s o r s ' r a t i n g s . The s i x items 
were reasoning a b i l i t y w i t h symbols, i d e a t i o n a l f l u e n c y , 
o r i g i n a l ideas, emotional s t a b i l i t y , dominance toward the 
work m i l i e u , adventurousness of outlook, s c i e n t i f i c c u r i o s 
i t y and low general a n x i e t y . 

As regards a t t i t u d e s .toward pure science among s c i e n t 
i s t s , only one study by H i n r i c h s ^ appears to have in v o l v e d 
s t a t i s t i c a l methods of a n a l y s i s , as i n the present research 
the remainder were based on i m p r e s s i o n i s t i c d e s c r i p t i o n s of 
s c i e n t i s t s ' a t t i t u d e s . B r i e f l y , H i n r i c h s found by means of 
f a c t o r a n a l y s i s and 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 t h a t a t t 
itudes v a l u i n g freedom and pure science d i s c r i m i n a t e d at a 



5 
l o w b u t s i g n i f i c a n t l e v e l b e t w e e n c h e m i s t r y P h . D . g r a d u a t e s 
( 1 9 6 1 ) c h o o s i n g a c a d e m i c e m p l o y m e n t i n p r e f e r e n c e t o i n d u s t r y . 

R e m a r k a b l y , h o w e v e r , t h i s s a m e a t t i t u d e c l u s t e r a c c o u n t e d f o r 
o n l y 7 . 8 p e r c e n t o f t h e t o t a l v a r i a n c e o f s c i e n t i s t s ' a t t i 
t u d e s t o w a r d s c i e n c e , i n d u s t r y a n d a u t o n o m y . T w o o t h e r f a c 
t o r s a c c o u n t e d f o r 5 . 6 p e r c e n t a n d 4 . 3 p e r c e n t , n a m e l y 
m a t e r i a l i s t i c a t t i t u d e s a c c e p t i n g b u s i n e s s v a l u e s , e v e n a t 
t h e e x p e n s e o f s c i e n c e v a l u e s , ' a n d a n a p p l i e d s c i e n c e o r i e n t 
a t i o n , a c c o r d i n g t o w h i c h l i t t l e c o n f l i c t w a s s e e n b e t w e e n 
i n d u s t r i a l a n d s c i e n t i f i c v a l u e s . I t i s n o t c l e a r w h y 8 2 . 3 
p e r c e n t o f t h e t o t a l v a r i a n c e r e m a i n e d u n a c c o u n t e d f o r i n 
B i n r i c h ' s f a c t o r a n a l y s i s . 

T o s u m m a r i z e , i t a p p e a r s t h a t n o e x p e r i m e n t a l s t u d i e s 
o f s c i e n t i f i c o r i g i n a l i t y i n a n i n d u s t r i a l c o n t e x t h a v e b e e n 
r e p o r t e d i n t h e l i t e r a t u r e , a n d t h a t t h e s t u d i e s o f s c i e n t 
i s t s w o r k i n g i n i n d u s t r y p r o v i d e l i t t l e m o r e t h a n i n f e r e n t i a l 
e v i d e n c e c o n c e r n i n g t h e p o s s i b l e e f f e c t s o f i n d u s t r i a l v a l u e s 
u p o n s c i e n t i f i c t h i n k i n g , a n d t h a t n o c o m p r e h e n s i v e t h e o r y 
h a s y e t b e e n d e v e l o p e d i n t h i s a r e a , w i t h i n w h i c h t h e p r e s e n t 
s t u d y m i g h t b e p l a c e d . 

P o r a n e x p l o r a t o r y s t u d y , d e s i g n e d t o e x p l o r e t h e f a c t u a l 
b a s i s f o r b e l i e f s i n t h e e f f e c t s p r o d u c e d o n s c i e n t i f i c o r i g 
i n a l i t y b y a c e r t a i n t y p e o f e n v i r o n m e n t , i t w a s c o n s i d e r e d 
p r e m a t u r e t o a t t e m p t t o d e v e l o p a n e x t e n s i v e t h e o r e t i c a l 
f r a m e w o r k , p a r t l y b e c a u s e t h r e e d i s t i n c t t h e o r y s y s t e m s c o u l d 



be envisaged, each characterized-by a d i s t i n c t i v e c e n t r a l 
p o s t u l a t e , which i t was s c a r c e l y p o s s i b l e to i n t e g r a t e i n t o 
a s i n g l e theory and s c a r c e l y worth adumbrating separately 
and at l e n g t h u n t i l i t was known whether there was any f a c t 
u a l b a s i s f o r t h e o r i z i n g i n t h i s area. To a n t i c i p a t e the 
subsequent d e t a i l e d d i s c u s s i o n of r e s u l t s , t h i s view was j u s t 
i f i e d by the f a c t that none of the three hypotheses c e n t r a l 
to these t h e o r i e s survived the f i r s t e m p i r i c a l t e s t , once the 
releva n t data were a v a i l a b l e . 
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2 . A t t i t u d e s t o w a r d i n d u s t r i a l s c i e n c e 

O n e p u r p o s e o f t h e p r e s e n t r e s e a r c h w a s t o s e e w h e t h e r 
s c i e n t i s t s h a v i n g d i f f e r e n t a t t i t u d e s t o w a r d t h e ' c o m m e r c i a l - ' 
i z a t i o n ' o f i n d u s t r i a l s c i e n t i f i c r e s e a r c h w o u l d h e d i f f e r e n t l y 
a f f e c t e d , a s r e g a r d s t h e i r l e v e l o f s c i e n t i f i c o r i g i n a l i t y , 
b y a n i n d u s t r i a l c o n t e x t . P o r t h i s p u r p o s e i t w a s d e s i r a b l e 
t o m e a s u r e s u c h a t t i t u d e s o n a s c a l e , a n d s i n c e n o s c a l e s u f 
f i c i e n t l y c l o s e l y r e l a t e d t o t h e p r o b l e m u n d e r i n v e s t i g a t i o n 

• w a s k n o w n t o m e , i t w a s n e c e s s a r y t o c o n s t r u c t o n e . 

T h e f i r s t s t e p i n t h e c o n s t r u c t i o n o f a s u i t a b l e s c a l e 
w a s t o a n a l y z e t h e c o n c e p t o f a n i n d u s t r i a l v a l u e s y s t e m 
p e r t a i n i n g t o r e s e a r c h i n t o i t s c o n s t i t u e n t e l e m e n t s , a n d 
t h i s p r o d u c e d t h e f o l l o w i n g e i g h t - f o l d s c h e m e ; 
I . E c o n o m i c v a l u e . A t e n d e n c y t o s o l i c i t a n d s u p p o r t r e s 
e a r c h t h e a n t i c i p a t e d r e s u l t s o f w h i c h w o u l d b e o f f i n a n c i a l 
o r u t i l i t a r i a n v a l u e t o t h e a g e n c y p r o v i d i n g f i n a n c i a l s u p 
p o r t f o r t h e r e s e a r c h a n d e x e r c i s i n g a r i g h t o f d e c i s i o n 
o v e r i t . 
I I . P l a n n i n g . P r e s s u r e t o d e c i d e w e l l i n a d v a n c e t h e m e t h 
o d s a n d a p p a r a t u s t o b e u s e d i n t h e r e s e a r c h , i n o r d e r t o 
a s s e s s t h e b u d g e t a r y i n v e s t m e n t r e q u i r e d f o r e q u i p m e n t , p e r 
s o n n e l a n d s e r v i c e s . 
I I I . C o n c r e t e n e s s . A . T h e t e n d e n c y f o r p r o j e c t s h a v i n g 
p r e d i c t e d r e s u l t s r e a d i l y u n d e r s t o o d b y p r a c t i c a l , n o n -



8 

s c i e n t i f i c a l l y t r a i n e d sponsors to be p r e f e r e n t i a l l y approved. 
B. Pressure to d i s c o v e r new f a c t s and 

techniques, r a t h e r than seek new t h e o r e t i c a l developments. 
IV. P r e d i c t i o n . Expectations l a i d upon research s c i e n t i s t s 
that they p r e d i c t the s p e c i f i c r e s u l t s , or type of r e s u l t s , 
l i k e l y to be obtained from t h e i r research. 

V. Convergency. A. S p e c i f i c a t i o n of research goals 
p r i o r to the p r o j e c t planning stage, r a t h e r than acceptance 
of unplanned r e s u l t s from r e l a t i v e l y undirected research. 

B. Pressure toward the a p p l i c a t i o n of 
w e l l - e s t a b l i s h e d s c i e n t i f i c concepts, i n preference to the 
' r i s k ' i n v o l v e d i n new and u n t r i e d t h e o r i e s . 
VI. Urgency. .A. The tendency to sponsor research that 
can be completed q u i c k l y . 

B. The tendency i n c e r t a i n economic c i r 
cumstances to reduce the time-span a l l o c a t e d to a research 
p r o j e c t and attempt to a c c e l e r a t e the-rate of progress. 
V I I . C o n d i t i o n a l i t y . The. tendency to withhold approval f o r 
a complete research p r o j e c t , making approval of each success
i v e stage dependent upon the sponsors' e v a l u a t i o n of e a r l i e r 
stages I n r e l a t i o n to p r e v a i l i n g circumstances. 
V I I I . R o u t i n i z a t i o n . The tendency toward a r e d u c t i o n i s t 
b e l i e f , that science r e q u i r e s 'nothing more' than the a p p l i 
c a t i o n of a s p e c i f i c method by any person who has completed 
the r e l e v a n t formal t r a i n i n g . 



T h i r t y s t a t e m e n t s e m b o d y i n g t h e s e c o n c e p t u a l f a c t o r s 
w e r e t h e n c o n s t r u c t e d , i n f i f t e e n p a i r s , o n e m e m b e r o f e a c h 
p a i r b e i n g s o w o r d e d a s t o i m p l y a p p r o v a l o f i n d u s t r i a l v a l 
u e s , t h e o t h e r a p p r o v a l o f a p u r e - s c i e n c e o r i e n t a t i o n t o w a r d 
a p p r o x i m a t e l y t h e s a m e t o p i c . T h e t h i r t y s t a t e m e n t s w e r e 
i n c o r p o r a t e d i n a q u e s t i o n n a i r e o n w h i c h s u b j e c t s c o u l d i n 
d i c a t e t h e i r o p i n i o n a b o u t e a c h s t a t e m e n t o n a f i v e p o i n t 
s c a l e , f r o m - 2 ( X X ) f o r s t r o n g l y d i s a g r e e , t o + 2 ( s X / ) 
f o r s t r o n g l y a g r e e . T h e o r d e r o f t h e s t a t e m e n t s w a s r a n 
d o m i z e d , e x j c e p t t h a t i ) a t l e a s t f o u r s t a t e m e n t s s e p a r a t e d 
e a c h s t a t e m e n t f r o m t h e o n e w o r d e d o p p o s i t e l y t o i t ; i i ) 
s t a t e m e n t s o c c u r r e d i n r u n s o f n o t m o r e , t h a n t h r e e o f t h e 
s a m e s i g n ( f o r o r a g a i n s t ' p u r e s c i e n c e ' ) , a n d i i i ) t h e 
s t a t e m e n t p l a c e d f i r s t w a s i n t e n d e d t o b e s u c h t h a t p r a c t i c 
a l l y a l l s u b j e c t s w o u l d r e j e c t i t , s i n c e i t w a s d e s i r e d t o 
o v e r c o m e a n a n t i c i p a t e d t e n d e n c y f o r s u b j e c t s t o a g r e e , i r 
r e s p e c t i v e o f t h e i r r e a l o p i n i o n . T h e i n s t r u c t i o n s a c c o m p a n y 
i n g t h e s c h e d u l e s e n t o u t t o s u b j e c t s a l s o e m p h a s i z e d t h a 
p o s s i b i l i t y o f t h e i r d i s a g r e e i n g , a s w e l l a s a t t e m p t i n g t o 
p o l a r i z e t h e i r o p i n i o n s b y m e n t i o n i n g t y p i c a l v i e w s f o r a n d 
a g a i n s t a b e l i e f " i n t h e c o m p a t i b i l i t y o f s c i e n c e a n d i n d u s t r y , 
a n d . b y s u g g e s t i n g t h a t a l l t h e s u b j e c t s w e r e " n o d o u b t a w a r e 
o f s o m e o f t h e f a c t o r s i n v o l v e d . . . " . T h e s t a t e m e n t s i n t h e 
o r d e r i n w h i c h t h e y w e r e p r e s e n t e d i n t h e q u e s t i o n n a i r e w e r e 
a s s h o w n i n A p p e n d i x I . T h e c a t e g o r y o f t h e i n d u s t r i a l v a l u e 
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system to which each i s intended to r e f e r i s shown i n paren-
the s e s. 

C y c l o s t y l e d copies of the a t t i t u d e schedule were mailed 
to 200 s e n i o r students at the U n i v e r s i t y of B r i t i s h Columbia, 
t h e i r names and addresses having been ex t r a c t e d from records 
of the u n i v e r s i t y r e g i s t r a r . A l l the subjects were male f o u r t h 
year students majoring i n e i t h e r a pure science subject (phy
s i c s or chemistry o n l y ) ; or an a p p l i e d science subject ( m e t a l l 
u r g i c a l engineering, chemical engineering, mechanical engin
e e r i n g or engineering p h y s i c s ) ; or economics; or commerce and 
business a d m i n i s t r a t i o n . Each subject was chosen on the b a s i s 
of h i s record being i n the appropriate s e c t i o n of the f i l e f o r . 
that s ubject group, and of i t s showing a preponderance of f o u r t h 
year courses being taken i n h i s s p e c i a l f i e l d of study. No 
attempt was made to sample the f i l e s t r i c t l y according to a 
randomized procedure, since t h i s would have i n t e r f e r e d unduly 
w i t h the work of the r e g i s t r a r ' s o f f i c e . Instead, l e t t e r s of 
the alphabet were chosen at random and a l l the students whose, 
names occurred i n those s e c t i o n s of the f i l e and who met the 
s e l e c t i o n c r i t e r i a ( i n c l u d i n g t h e . a v a i l a b i l i t y of an appar
e n t l y complete and c o r r e c t Vancouver address) were noted, to 
a t o t a l of f i f t y f o r each subject group, and equal numbers 
f o r each academic subject w i t h i n a group, as n e a r l y as poss
i b l e . 

The schedules were despatched and a follow-up sent out 
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w i t h a d u p l i c a t e copy of the schedule to those who had not 
r e p l i e d a f t e r two weeks. The number of questionnaires r e 
turned was 1 1 3 out of 2 0 0 ( 5 6 . 5 per c e n t ) , of which 1 1 0 were 
c o r r e c t l y completed and returned before the data a n a l y s i s was 
w e l l under way. 

The method of a n a l y s i s adopted had to meet two r e q u i r e 
ments; i t had to enable the existence of d i f f e r e n c e s between 
the a t t i t u d e s of s c i e n t i s t s and n o n - s c i e n t i s t s i n the sample 
to be t e s t e d ; and i t had to make p o s s i b l e the c o n s t r u c t i o n , 
of an i n t e r v a l s c a l e f o r the r e p r e s e n t a t i o n of a t t i t u d e s t o 
ward i n d u s t r i a l s cience. 

An examination of s e v e r a l procedures which have been used 
f o r s c a l i n g l e d to the c o n c l u s i o n that the two requirements 
mentioned above could probably be met by the method of Mul
t i p l e D i s c r i m i n a n t A n a l y s i s (Cooley and Lohnes 1^). This i s 
a technique which produces one or more weighted combinations 
("discriminant f u n c t i o n s " ) of scores on a number of items, 
such as a t t i t u d e statements i n the present case, each of 
which f u n c t i o n s corresponds to a maximum degree of d i s c r i m 
i n a t i o n , or s e p a r a t i o n , among the groups of subjects whose 
responses are used i n the a n a l y s i s . The computation of 
weights f o r each of a b a t t e r y of items i s equivalent .to 
p l o t t i n g the i n d i v i d u a l responses i n as many dimensions as 
there are items ( t h i r t y i n the present case), and f i n d i n g an 
a x i s along which the groups have the greatest o v e r a l l 
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s e p a r a t i o n . A second a x i s , perpendicular to the f i r s t , i s 
then found, along which the groups are next most widely sep
arated, and f i n a l l y a t h i r d such a x i s i s found. I n the 
present case, w i t h f o u r groups, there are three such axes, 
each corresponding to a d i s t i n c t d i s c r i m i n a n t f u n c t i o n and a 
separate set of weights f o r the c o n s t i t u e n t items. 

For these axes i t i s then p o s s i b l e to compute, f i r s t , a 
measure of the degree of d i s c r i m i n a t i o n e x i s t i n g among the 
groups of subjects and, second, a s i n g l e score f o r each sub
j e c t , on each d i s c r i m i n a n t f u n c t i o n , made up of the a p p r o p r i 
a t e l y weighted sum of h i s responses to the c o n s t i t u e n t items. 
The former would r e v e a l whether there were i n f a c t s i g n i f i 
cant d i f f e r e n c e s among the f o u r groups, and the l a t t e r would 
place each subject on three orthogonal s c a l e s , each defined 
by the t y p i c a l patterns of a t t i t u d e s of the groups of sub
j e c t s s i t u a t e d at d i f f e r e n t p o s i t i o n s on the s c a l e s . To be 
s p e c i f i c , i t was hypothesized that s c i e n t i s t s would be found 
grouped at one end of the p r i n c i p a l s cale e x t r a c t e d by t h i s 
method,- w i t h economics and business students at the other end. 
I f t h i s were found to be the case, i t could be s a i d that the 
scale represented a Science-Commerce dichotomy as regards 
values concerning i n d u s t r i a l research. This would be r e l e 
vant to the question which t h i s p a r t of the study was designed 
to answer. Thus, the s p e c i f i c hypotheses which i t was intended 
to i n v e s t i g a t e were as f o l l o w s . 
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1. That there would be a s i g n i f i c a n t amount of d i s 

c r i m i n a t i o n revealed by the a n a l y s i s ; 
2. That t h i s would be concentrated i n one. of the three 

d i s c r i m i n a n t f u n c t i o n s which were t h e o r e t i c a l l y possible, 
r e s u l t s of the a n a l y s i s ; 

3. That on t h i s p r i n c i p a l f u n c t i o n , the pure and a p p l i e d 
science groups, and the economics and commerce groups, would 
be at opposite ends of the s c a l e , and probably i n the order 
i n d i c a t e d , though i t was u n c e r t a i n whether economics or com
merce should be expected to be at the other extreme from 
pure science; 

4. That the t y p i c a l patterns of response to the a t t i t 
ude statements, by subjects i n the d i f f e r e n t groups, would 
correspond to the concepts which had been b u i l t i n t o the sche
dule, i . e . c l u s t e r s of a t t i t u d e s i n favour of pure science and 
i n favour of economically o r i e n t e d a p p l i e d s c i e n c e . 
R e s u l t s * 

The complete computer programme (taken w i t h s l i g h t mod-
15 

i f i c a t i o n .from Cooley and Lohnes ) f o r m u l t i p l e d i s c r i m i n a n t 
a n a l y s i s produced f i r s t the means and standard d e v i a t i o n s f o r 
each of the f o u r sample groups on each of the t h i r t y statements. 

* The r e s u l t s reported here could s c a r c e l y have been ob
tained' without the i n v a l u a b l e help i n compiling and running 
the computer programmes, given by Dr. Hugh Dempster and other 
members of the U.B.C. Computer Centre; and without the a v a i l 
a b i l i t y of a t e s t e d programme f o r M u l t i p l e D i s c r i m i n a n t A n a l 
y s i s i n Cooley and Lohnes' t e x t on mathematical methods 15 # 
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For t h i s purpose, the f i v e response categories from strongly, 
disagree to s t r o n g l y agree were represented by the scores 1 
through 5. 

The computer programme then produced the 30 X 30 matrix 
of c o r r e l a t i o n s between a l l p a i r s of items. This i s not r e 
produced here, since the matrix as a whole i s not p a r t i c u l a r l y 
r e l e v a n t to the d i s c u s s i o n of r e s u l t s . I t i s worth n o t i n g , 
however, that the 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 i n the 
matrix was f a r above chance l e v e l . For example, 70 were 
greater i n absolute magnitude than - 0.246, which at the 5 
per cent l e v e l would be expected to be exceeded only about 9 
times i n a 30 X 30 m a t r i x , w i t h no more than random assoc
i a t i o n between items. 

The three p o s s i b l e d i s c r i m i n a n t f u n c t i o n s obtainable 
w i t h f o u r groups of subjects were then computed, together 
w i t h the percentage of the t o t a l d i s c r i m i n a t i n g power of t h i s 
set of statements which was a s s o c i a t e d with each f u n c t i o n . 
These were 68.1 per cent, 18.1 per cent and 13.1 per cent. 
The f a i r l y l arge percentage a s s o c i a t e d with the f i r s t func
t i o n confirmed the second hypothesis, and i n d i c a t e d that a 
la r g e p r o p o r t i o n of the d i f f e r e n c e among the groups was i n the 
area of one p a r t i c u l a r c l u s t e r i n g of a t t i t u d e s . That these 
a t t i t u d e patterns corresponded to the concepts b u i l t i n t o the 
a t t i t u d e schedule was shown by the c a l c u l a t e d r e l a t i v e p o s i t 
ions of the four sample groups along the a x i s corresponding 
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to the dominant d i s c r i m i n a n t f u n c t i o n . These p o s i t i o n s of the 
four group means, together w i t h the variances of the four 
groups, are shown i n Table I f o r each of the three d i s c r i m i 
nant f u n c t i o n s . 

TABLE I 
Means (and variances i n parentheses) 

of groups on three d i s c r i m i n a n t f u n c t i o n s . 

D i s c r i m i n a n t Functions 
Group N 1 2 3 

1. Pure science 29 -3.700( .3716) 1.84K.35H) 1.705(.7652) 
2. A p p l i e d science 25 -3.303( .3440) 1.259(.6148) .697(.7184) 
3. Economics 25 -2.045( . 36 26) 2.186(.6103) 1.030(.9296) 
4. Commerce 31 -2.033( .809?) 1.221(.5505) 1.641( .7646) 

I t can be seen that the group means on the f i r s t f u n c t i o n are 
c l e a r l y i n l i n e w i t h the t h i r d hypothesis, since pure science 
students are at one extreme, wi t h a p p l i e d s c i e n t i s t s i n an i n 
termediate p o s i t i o n , and economics and commerce students at 
almost i d e n t i c a l p o s i t i o n s at the other extreme. This was not 
the case f o r e i t h e r of the other d i s c r i m i n a n t f u n c t i o n s , and 
no attempt was made to i n t e r p r e t t h e i r p o s s i b l e s i g n i f i c a n c e 
or meaning, since the p r i n c i p a l f u n c t i o n e x t r a c t e d was the 
sole object of i n t e r e s t i n t h i s study. 
Testing the separations w i t h i n the various p a i r s of groups by 

21 
means of the studentized range s t a t i s t i c , q (Winer ), showed 
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that the pure and a p p l i e d science groups d i d not d i f f e r at the 
5 per cent l e v e l (q = 2.39; q.05 = 2.80; d.f. = 2,106), nor 
d i d the economics and commerce groups (q = .59). The d i s 
c r i m i n a t i o n s w i t h i n a l l other p a i r s of groups were associated 
w i t h p r o b a b i l i t i e s l e s s than .01. 

In view of these r e s u l t s , i t was not s u r p r i s i n g that the 
OY®JTiJJ: d i s c r i m i n a t i o n achieved by the a t t i t u d e schedule was 
shown to be only very moderate, since the two p a i r s of groups 
were s e p a r a t e l y at almost i d e n t i c a l p o s i t i o n s , so that a l l the 
discrimination.was between one p a i r and the other, the d i s 
c r i m i n a t i o n w i t h i n each p a i r being almost zero. The amount of 
d i s c r i m i n a t i o n i n v o l v e d i n a l l three d i s c r i m i n a n t f u n c t i o n s 
a c t i n g together was i n d i c a t e d by a variance r a t i o of P = 1.36, 
w i t h 90 and 231 as the c a l c u l a t e d degrees of freedom. Using 
a o n e - t a i l e d t e s t i n the present case, since the group means 
were i n the p r e d i c t e d order, t h i s variance r a t i o i s j u s t s i g 
n i f i c a n t at the .05 l e v e l . However, the F-value associated 
w i t h the f i r s t d i s c r i m i n a n t f u n c t i o n would be 1.36 X 68.1 
per cent = .926, the p r o b a b i l i t y of which i s greater than .05. 

The only r e a l l y unexpected f i n d i n g from t h i s part of the 
study was the great d i f f e r e n c e i n variance between the com
merce group and the three remaining groups. C a l c u l a t i n g a 
pooled estimate of variance from the f i r s t three groups i n 
Table I gave a value,of .375, associated w i t h 76 degrees of 
freedom, g i v i n g an P - r a t i o between the commerce and the three 
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remaining groups of 2.16, w i t h 30 and 75 degrees of freedom. 
Using a t w o - t a i l e d t e s t , since there was no reason a_p^lo_ri 
to expect one variance to he greater than the remaining three, 
and a l l o w i n g f o r the s e l e c t i o n of the l a r g e s t of f o u r v a r i a n c e s , 
gave a p r o b a b i l i t y of between .04 and .08 of o b t a i n i n g - such 
a value or a greater one by chance. I t may be concluded that 
there probably was a d i f f e r e n c e between commerce senior s t u 
dents and students i n the other three groups as regards the 
v a r i a b i l i t y of t h e i r a t t i t u d e s toward i n d u s t r i a l science. 

The r e l a t i v e heterogeneity of a t t i t u d e s d i s p l a y e d by 
commerce students, compared to pure and a p p l i e d science s t u 
dents, may be i n t e r p r e t e d as a c o r r e l a t e of a lower degree of 
p r o f e s s i o n a l i z a t i o n of those who go i n t o commerce and i n d u s t r y 
as managers and executives, compared to s c i e n t i s t s and eng
i n e e r s . I t has been suggested i n a study by the Opinion Res
earch Corporation"^ that one element i n the p o t e n t i a l con
f l i c t between s c i e n t i s t s and i n d u s t r y i s the f a c t t h a t s c i e n t 
i s t s are unable to regard businessmen as f e l l o w p r o f e s s i o n a l s , 
w i t h what th a t can imply i n the way of r e l a t i v e l y c o r d i a l 
working r e l a t i o n s h i p s . 

A f t e r d i s c o v e r i n g the above-mentioned d i f f e r e n c e between 
science and commerce students, i t was hypothesized that the 
greater heterogeneity of the l a t t e r would be r e f l e c t e d i n a 
greater i n c o n s i s t e n c y w i t h i n the a t t i t u d e s of i n d i v i d u a l s 
toward i n d u s t r i a l science, since members of the group, i n 
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con t r a s t to those i n the science group, would have a v a i l a b l e 
to them a l e s s c l e a r image of normative b e l i e f s and a t t i t u d e s 
considered appropriate f o r p o t e n t i a l members, than the more 
p r o f e s s i o n a l i z e d group of s c i e n t i s t s . Taking the science 
(combined) group and the commerce group together and o m i t t i n g 
the economics group*, the 20 per cent most ' i n c o n s i s t e n t ' 
subjects were i d e n t i f i e d according to the f o l l o w i n g c r i t e r i o n . 
Each of the f i f t e e n p a i r s of approximately opposite statements 
was examined f o r each su b j e c t , and h i s 'inconsistency' score 
was the number of p a i r s i n which he gave a response of the 
same s i g n to both statements. Subjects w i t h a score of nine 
or more c o n s t i t u t e d the most ' i n c o n s i s t e n t ' 20 per cent. I t 
was then found that i n c o n s i s t e n t i n d i v i d u a l s as thus defined 
made up 12.95 per cent of the combined science group and 32.26 
per cent of the commerce group. Using a o n e - t a i l e d t e s t , 
since the d i f f e r e n c e i s i n the hypothesized d i r e c t i o n , t f o r 
the d i f f e r e n c e of percentages has a p r o b a b i l i t y l e s s than .025. 
Commerce students are thus, on the b a s i s of t h i s study, more 
heterogeneous as a group and more ' i n c o n s i s t e n t ' i n d i v i d u a l l y , 
than are pure and a p p l i e d science students, i n t h e i r a t t i t u d e s 
toward i n d u s t r i a l s c i e n t i f i c research. 
*0nly two c r i t e r i o n groups were req u i r e d to define the ex
tremes of the a t t i t u d e s c a l e . Since the variances of the 
economics and commerce groups d i f f e r e d s i g n i f i c a n t l y i t was 
not l e g i t i m a t e to combine them, so the commerce group was r e 
ta i n e d as being the more l i k e l y u l t i m a t e l y to be res p o n s i b l e 
f o r determining and executing research p o l i c i e s i n i n d u s t r y . 
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Por the next stage i n the c o n s t r u c t i o n of the a t t i t u d e 

s c a l e , the s t a r t i n g p o i n t was the demonstration, as described 
above, that there was a h i g h l y s i g n i f i c a n t d i f f e r e n c e (P< .01) 
between commerce students and the combined group of pure and 
app l i e d science students, as regards t h e i r o v e r a l l a t t i t u d e s 
toward i n d u s t r i a l s c i e n t i f i c research; a l s o the•demonstration 
that i t was j u s t i f i e d to combine the two science groups,, but 
not to combine the economics wi t h the commerce group, because 
of t h e i r markedly d i f f e r e n t v a r i a n c e s ; f i n a l l y , the demon
s t r a t i o n that the d i s c r i m i n a n t f u n c t i o n which separated the 
groups i n the order hypothesized also accounted f o r a dominant 
pr o p o r t i o n of the t o t a l d i s c r i m i n a t i o n amongst the f o u r groups, 
and could thus be used as the ba s i s f o r a scale which might be 
expected to have a r e a l i s t i c conceptual i n t e r p r e t a t i o n . 

The two groups, commerce and pure and a p p l i e d science, 
were then taken as c r i t e r i a f o r , i n e f f e c t , d e f i n i n g the two 
ends of the sc a l e which was to be constructed. The d i s c r i m i 
nant a n a l y s i s was therefore r e - r u n , i n order to compute the 
s i n g l e set of weights t h e o r e t i c a l l y p o s s i b l e w i t h only two 
groups*. The weights f o r the t h i r t y items are shown i n 
Table I I (Page 20). 

The c e n t r o i d s of the f o u r o r i g i n a l groups on the p r i n c i 
p a l d i s c r i m i n a n t f u n c t i o n were not always c o n s i s t e n t w i t h 
* The p o s s i b l e number of d i s c r i m i n a n t f u n c t i o n s i s one l e s s 
than the number of groups or the number of items, whichever 
i s the sma l l e r . 
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TABLE I I 

D i s c r i m i n a n t w e i g h t s based on two groups:  
Commerce; Pure and A p p l i e d S c i e n c e . 

Item Weight Item Weight 

1 -. 16 26 16 -.0508 
2 .0012 17 -.0672 
3 .1222 18 .0849 
4 -.1368 19 -.2170 
5 .0649 20 -.3887 
6 -.0762 21 .4074 
7 -.0467 22 -.1105 
8 -.3325 23 -.0356 
9 .1134 24 .0585 

10 -.1976 25 .2943 
11 .1051 • 26 .3265 
12 .3114 27 -.0906 
13 -.0466 28 -.1594 
14 .0907 29 -.0226 
15 .0101 30 -.1552 

what had been e x p e c t e d when the a t t i t u d e s t a t e m e n t s were 

d r a f t e d . F o r example, on Statement 1, the pure and a p p l i e d 

s c i e n c e groups showed a h i g h e r average l e v e l o f agreement 

w i t h the st a t e m e n t t h a n d i d the economics and commerce groups. 

P o s s i b l y the b a s i s f o r s c i e n t i s t s a c c e p t i n g the r e f e r e n c e t o 

"everyday common sense" was the emphasis i n undergraduate 

c o u r s e s on i n s t i l l i n g f a c t u a l knowledge and t e c h n i c a l s k i l l s , 

r a t h e r t h a n i m a g i n a t i v e development o f t h e o r y and e x p e r i m e n t 

a t i o n , as i n r e s e a r c h . To the e x t e n t t h a t the f o r m e r are 

s u c c e s s f u l l y m a stered, an undergraduate c o u l d b e l i e v e t h a t 

s c i e n c e has become f o r h i m a m a t t e r o f "everyday common sense". 
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The same a p p l i e d to s i x other statements, namely those num
bered 2, 6, 11, 17, 21, 26 and 30. I t was concluded that 
each one had been i n t e r p r e t e d to mean something other than 
had been intended, or else that many su b j e c t s ' responses had 
been over-determined by t h e i r r e a c t i o n to an unintended im
p l i c a t i o n of the question. Por example, i n Statement 6, one 
can imagine a l o y a l science student defending the a b i l i t y o f 
s c i e n t i s t s to get r e s u l t s as q u i c k l y as anyone e l s e , which i s 
not what was meant to determine responses to the statement; 
i t was based on the hypothesis that pressure to hurry w i l l 
tend to impair the c r e a t i v i t y of s c i e n t i s t s , and thus produce 
'bad* sci e n c e . There would, at the best, be l i t t l e p o i n t i n 
i n c l u d i n g such an item i n a scale concerned w i t h the p o s s i b l e 
e f f e c t s of i n d u s t r i a l pressures on c r e a t i v e science, i n view 
of s u b j e c t s ' responses to the question as worded. 

S i m i l a r c o n s i d e r a t i o n s a p p l i e d to the other statements 
f o r which anomalous r e s u l t s were obtained, and i t was decided 
to e l i m i n a t e a l l of these from the s c a l i n g procedure. 

A f u r t h e r s i x were e l i m i n a t e d on the grounds that they 
d i d not d i s c r i m i n a t e very h i g h l y between the commerce and the 
pure and a p p l i e d science groups as shown by t h e i r weights i n 
Table I I being s m a l l . 
This l e f t s i x t e e n items to be s c a l e d , and the next step con
s i s t e d i n determining, from a t h i r d run on the discriminant,-
a n a l y s i s computer programme, a f i n a l set of weights f o r 
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these s i x t e e n (as shown i n Table I I I ) . At t h i s stage, the 
number of subjects whose data was. used i n the s c a l i n g pro
cedure was reduced by the twenty per cent most i n c o n s i s t e n t , 
as defined p r e v i o u s l y , so as to ensure that the s c a l e i t s e l f 
would be as i n t e r n a l l y c o n s i s t e n t as p o s s i b l e . 

TABLE I I I 

Weights f o r s i x t e e n items from 2-group d i s c r i m i n a n t a n a l y s i s 
Item No. Exact Weights X 10, 

( i n o r i g i n a l l i s t ) Weights Rounded 
3 -.1885 - 2 
4 -.1959 - 2 
5 -.1403 - 1 
8 '.2311 + 2 
9 -.0170* 

10 .3450 + 3 
12 -.4850 - 5 
14 -.0925* 
16 - .1802 + 2 
18 .0490* 
19 .0671* 
20 .3785 + 4 
24 -.0301* 
25 -.5202 - 5 
27 .1519 + 2 
28 .1129* 

The s i x items w i t h the s m a l l e s t weights, omitted from the 
10-item s c a l e , are marked w i t h an a s t e r i s k . The rounded 
weights used f o r the remaining items i n the 10-item scale 
are shown i n the f i n a l column. 

The tendency f o r the weights of some items to reverse 
t h e i r s i g n from one stage of the a n a l y s i s to the next as the 
number of c r i t e r i o n groups was decreased i s d i s c o n c e r t i n g . 
The reason f o r i t i s probably that w i t h f o u r groups, the 
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d i s c r i m i n a t i n g power of a given item may happen to i n v o l v e 
mainly a p a r t i c u l a r p a i r of groups, whose means on that item 
are i n a c e r t a i n order w i t h respect to t h e i r order on the 
d i s c r i m i n a n t f u n c t i o n as a whole: hut w i t h a r e d u c t i o n to 
only two c r i t e r i o n groups, there i s no place f o r i r r e g u l a r 
i t i e s of t h i s type. Thus, p r o v i d i n g the two c r i t e r i o n groups 
are w e l l chosen and appropriate to the s p e c i f i c a t t i t u d e s cale 
being developed, the weights based on two groups are more 
meaningful than those based on a l a r g e r number of groups. 

The F - r a t i o i n d i c a t i n g the degree of d i s c r i m i n a t i o n ach
ieved by the s e l e c t e d 16 items between the science and comm
erce groups was 3.71 ( d . f . = 16, 51; P< .001). 

V a l i d a t i o n of the s c a l e defined by these s i x t e e n items 
and t h e i r weights* would need to be c a r r i e d out on new sam
ples of s u b j e c t s s i m i l a r to those used here, but t h i s has not 
been done as pa r t of the present research. 

Of the f i n a l 16 items 12 had weights greater than .09 
( d i s r e g a r d i n g the s i g n ) . Of these 12, f o u r items (5, 8, 16, 
25, the l a s t of which had the highest weight (-).5202 of the 
s i x t e e n i t e m s ) , represented the Economic Value category o f 
the i n d u s t r i a l value system and the other c a t e g o r i e s were 
represented by one item each, except VII(two items) and VA, 
VB and VIB (unrepresented). But VA and B were represented 

* Referred to i n t h i s r e p o r t as the ATIS s c a l e ("Attitudes 
toward i n d u s t r i a l s c i e n c e " ) . 
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by only one item each i n the o r i g i n a l l i s t of 30, so t h e i r 
absence from the f i n a l l i s t may not show that convergency 
i s not a source of c o n f l i c t between s c i e n t i s t s and i n d u s t r i a l 
management. The same a p p l i e d to VIB. 
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3. S c i e n t i f i c o r i g i n a l i t y i n i n d u s t r i a l and n o n - i n d u s t r i a l 

contexts. 

Before the research design described l a t e r i n t h i s sec
t i o n was implemented, an unsuccessful attempt, was made to 
ca r r y out a more complicated group-experiment design. I t i s 
described here so that i t may be evaluated and p o s s i b l y used 
by others v?ho w i s h to study s c i e n t i f i c o r i g i n a l i t y experiment
a l l y . I t included two other major f a c t o r s i n a d d i t i o n to 
those r e f e r r e d to i n the present r e p o r t , namely the i n f l u e n c e 
of group p a r t i c i p a t i o n and of the type of leader ( s c i e n t i f i c 
a l l y or commercially oriented) appointed i n the group. The. 
a n a l y s i s of variance design c a l l e d f o r twenty 4-man groups i n 
a 2 X 2 model, g i v i n g f i v e elements (groups, i n t h i s case) i n 
each c e l l of the design. This was regarded as the smallest 
number that was l i k e l y to r e v e a l the p o s s i b l e treatment e f f e c t s , 
which were not expected to be d r a m a t i c a l l y l a r g e , even w i t h 
covariance adjustments f o r two a d d i t i o n a l v a r i a b l e s , the l e v e l 
of c r e a t i v i t y and the ATIS score. 

Rather than run the twenty groups s e p a r a t e l y , which would 
have been time-consuming, the experimental procedure was des
igned so that w i t h the help of one or two a s s i s t a n t s , a l l the 
groups could be run simultaneously. B a s i c a l l y , t h i s was done 
by conveying most of the necessary i n s t r u c t i o n s to the groups 
i n p r i n t e d b o o k l e t s , and by gather i n g a l l the necessary data 



2 6 
f r o m t h e g r o u p s i n w r i t i n g * . O n e a d v a n t a g e o f s u c h a p r o 
c e d u r e a p a r t f r o m t h e - t i m e f a c t o r , w a s t h a t i t w o u l d e n a b l e , 
g r o u p s a n d l e a d e r s t o b e a l l o c a t e d t o c e l l s o f t h e d e s i g n o n 
a m a t c h i n g b a s i s , w h i c h w o u l d i n v o l v e a n e x t e n s i v e p r e - e x p e r -
i m e n t a l t e s t p h a s e i f t h e g r o u p s w e r e t o b e r u n s e p a r a t e l y . 
A f u r t h e r a d v a n t a g e w a s t h a t t h e p o s s i b i l i t y o f l e a k a g e o f 
i n f o r m a t i o n a b o u t t h e c r e a t i v i t y t e s t s u s e d i n t h e d e s i g n . w a s 
m i n i m i z e d . S i n c e i t a p p e a r e d l a t e r t h a t , t h e r e e x i s t s a h i g h 
d e g r e e o f s o l i d a r i t y a n d c o m m u n i c a t i o n a m o n g s t s c i e n t i s t s s u b 
j e c t e d t o • s t i m u l a t i o n ' ( e . g . i n v e s t i g a t i o n ) . f r o m o u t s i d e 
t h e i r g r o u p , ' t h i s p o i n t m a y b e o f c o n s i d e r a b l e i m p o r t a n c e . 

H o w e v e r , t h e e l a b o r a t e d e s i g n , a n d t h e q u a n t i t y o f b o o k 
l e t s , f o r m s a n d o t h e r m a t e r i a l s p r e p a r e d i n r e a d i n e s s f o r i t , 
w e r e n e v e r u s e d o n m o r e t h a n a s i n g l e g r o u p o f f o u r s u b j e c t s , 
d e s p i t e f o u r o r f i v e a t t e m p t s t o g a t h e r t o g e t h e r e n o u g h v o l 
u n t e e r s t o m a k e i t w o r t h r u n n i n g t h e e x p e r i m e n t . T h e c r i 
t e r i o n a d o p t e d f o r t h i s p u r p o s e w a s t h a t a b o u t h a l f o f t h e 
r e q u i r e d n u m b e r o f s u b j e c t s ( 8 0 ) , s h o u l d b e a v a i l a b l e a t o n e . 
t i m e , w i t h a r e a s o n a b l e p r o b a b i l i t y t h a t t h e r e m a i n d e r w o u l d 
b e a v a i l a b l e o n a s e c o n d o r t h i r d o c c a s i o n . 

B r i e f l y , t h e r e s u l t s o f t h e s u c c e s s i v e a t t e m p t s a n d t h e . 
c i r c u m s t a n c e s i n w h i c h t h e y h a d t o b e m a d e b e c a u s e o f o t h e r 
c o m m i t m e n t s o f t h e w r i t e r , w e r e a s f o l l o w s ; 

C o p i e s o f t h e p r i n t e d m a t e r i a l s a r e s h o w n i n A p p e n d i x I I . 

c 
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At the end of examinations week at the U n i v e r s i t y of 

B r i t i s h Columbia, an experiment-was run i n the Ponderosa 
C a f e t e r i a , which was i d e a l f o r the purpose, a f t e r n o t i c e s 
had been placed i n a l l the r e l e v a n t b u i l d i n g s on campus. 
Five subjects appeared, of whom four could be used f o r a 
s i n g l e group, which was run i n order to t e s t the procedure. 
On the next occasion, one subject appeared, and that s e s s i o n 
and the s e s s i o n planned f o r the same afternoon were c a n c e l l e d . 

At Western Washington State C o l l e g e , a f t e r the same s o r t 
of a d v e r t i s i n g campaign, f i v e persons appeared on the f i r s t 
o ccasion, but no group was run. A date was set f o r the f o l 
lowing week, and volunteers who had appeared on the f i r s t 
o ccasion were asked to get t h e i r f r i e n d s to s i g n as volunteers 
on l i s t s v/hich had been posted around the campus. Science 
f a c u l t y members were a l s o requested to b r i n g the matter to the 
a t t e n t i o n of t h e i r students i n c l a s s . By the next week, only 
a handful of names had been added to the l i s t s , and the w r i t e r 
decided i t was not worth the labour of re-arranging 22 t a b l e s 
and 80 c h a i r s and l a y i n g out 80 sets of experimental m a t e r i a l s ; 
he went to the meeting-place prepared t c t e l l a half-dozen 
people that the experiment had been c a n c e l l e d — and found 28 
students w a i t i n g , 20 of whom had been sent over as a c l a s s 
unexpectedly by one of the f a c u l t y members to take p a r t . Since 
i t r e q u i r e d 45 minutes to prepare f o r the experiments, there 
was no a l t e r n a t i v e but to ca n c e l ; i n any case, even 28 was 
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f a r short of h a l f the required number. 

A f i n a l attempt was made, w i t h the help of the chairman 
of one of the science departments, and 3 1 volunteers gathered, 
t h i r t e e n of whom had been at the previous meeting. T h i r t y -
one, i n c i d e n t a l l y , was one short of the number required to 
give even 2 groups per c e l l of the 2 X 2 design and despite 
a search of the b u i l d i n g , one e x t r a v o l u n t e e r could not be 
found — u n t i l a f t e r the 3 1 had already been dismissed and the 
experiment again, and f i n a l l y , c a n c e l l e d . 

Thus, out of 1 8 7 t h i r d and f o u r t h year science majors at 
Western Washington State C o l l e g e , about 4 6 subjects ( 2 4 . 6 per 
cent) were obtained i n three attempts. The p r e - e s t a b l i s h e d 
c r i t e r i o n f o r the f e a s i b i l i t y of c a r r y i n g out the experiments 
was not met, but i n h i n d s i g h t i t can be seen that j u s t enough 
subjects were obtained f o r i t to have been worthwhile to ' c o l 
lapse* the experiments to a s i n g l e - f a c t o r design by o m i t t i n g 
l e a d e r s h i p - s t y l e as a v a r i a b l e , and studying only the e f f e c t 
of an i n d u s t r i a l context. That p o s s i b i l i t y was not thought 
of at the time, and i n any case whatever r e s u l t s might thus 
have been obtained would have been s p e c i f i c to groups under 
the a d m i n i s t r a t i v e l e a d e r s h i p of a p a r t i c u l a r type of i n d i v i 
dual!., e i t h e r science or commerce o r i e n t e d , depending upon 
which had been s e l e c t e d . The a l t e r n a t i v e to s e l e c t i n g a s i n g l e 
type of l e a d e r f o r each group, i n the s i n g l e - f a c t o r case, would 
have been to s e l e c t the leader at random. T h i s , however, would 
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be expected to have increased the e r r o r v a r i a n c e , and hence 
to have diminished the chance of o b t a i n i n g s i g n i f i c a n t r e s 
u l t s . On the whole, i t seems to have been j u s t i f i e d e i t h e r 
to c a r r y out the experiment as o r i g i n a l l y planned, or not to 
c a r r y i t out at a l l . Having decided that f i v e groups per c e l l , 
was a reasonable minimum, and having made s e v e r a l thorough 
but unsuccessful attempts to o b t a i n enough volun t e e r s u b j e c t s , 
there seems to have been no p r a c t i c a l a l t e r n a t i v e to d i s c o n 
t i n u i n g that l i n e of research, at l e a s t f o r the time being. 

In a sense, the new research design constructed i n place 
of the group experiments was a more l o g i c a l f i r s t step i n the 
experimental study of s c i e n t i f i c o r i g i n a l i t y , since i t was 
a study of i n d i v i d u a l s , not of groups. I t was a c o n c e p t u a l l y 
much sim p l e r design, c o n s i s t i n g e s s e n t i a l l y of a t e s t of 
s c i e n t i f i c o r i g i n a l t h i n k i n g i n two contexts, one economic, 
the other 'pure s c i e n c e ' . 

Even t h i s l e s s complex design came near to f a i l i n g , due 
-to the low rate of r e t u r n from the science graduate students 
at UBC to whom the m a t e r i a l s were sent. With a 15.5 per cent 
response r a t e , only the f a c t that the m a t e r i a l s were sent to 
a l l 304 graduates i n p h y s i c s , chemistry and the b i o l o g i c a l , 
sciences ensured that enough data would be ohtained to provide 
answers to the p r i n c i p a l questions being i n v e s t i g a t e d . 
Study design 

The f i n a l research design was extremely simple. Apart 
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from a 1 0 - i t e m , e a s i l y scored form of the ATIS t e s t , described 
i n S e c t i o n 2 , i t consisted of a t e s t of s c i e n t i f i c o r i g i n a l i t y , 
c a l l e d the Problems and S o l u t i o n s t e s t , presented i n two d i s 
t i n c t c o ntexts, one i n d u s t r i a l , the other n o n - i n d u s t r i a l . The 
wording of the two forms of the t e s t , i n the case where the 
i n d u s t r i a l problem r e l a t e d to food products and the non-indust
r i a l to c l o t h i n g , was as f o l l o w s . 

PROBLEMS AND-SOLUTIONS. TEST A 
Imagine you are an independent research c o n s u l t a n t . An 

i n d u s t r i a l c o r p o r a t i o n seeks your advice on e s t a b l i s h i n g a 
programme of research to develop new kinds of POOD PRODUCTS . 
l i k e l y t o r e s u l t i n a quick and p r o f i t a b l e r e t u r n on t h e i r 
f i n a n c i a l investment when marketed throughout the world. A 
l a r g e sum of money i s a v a i l a b l e from the company's sales 
p r o f i t s to cover the costs of an i n t e n s i v e one-year research 
p r o j e c t , which may be extended i f the f i r s t r e s u l t s are com
m e r c i a l l y worthwhile.. 

. What problems would you suggest should be s t u d i e d , and 
how might they be solved? Write the f i v e most o r i g i n a l , ideas 
you can t h i n k of on f i v e of the enclosed cards, marking each 
card w i t h an "A". 

PROBLEMS AND SOLUTIONS. TEST B 
Imagine you are an independent research consultant.. A 

n o n - p r o f i t foundation seeks your advice on e s t a b l i s h i n g a 
programme of research to develop new kinds of CLOTHING MATERIALS 
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to meet expanding world requirements over the next twenty-
years, A l a r g e sum of money i s a v a i l a b l e from funds provided 
by v a r i o u s i n t e r n a t i o n a l o r g a n i z a t i o n s to cover the costs of 
a research p r o j e c t l a s t i n g s e v e r a l years i f necessary. 

What problems would you suggest should be s t u d i e d , and 
how might they be solved? Write the f i v e most o r i g i n a l ideas 
you can t h i n k of on f i v e , of the enclosed IBM cards, marking 
each card w i t h a "B". 

The s p e c i f i c a t i o n s of the two contexts i n which the 
Problems and S o l u t i o n s t e s t was presented were constructed 
so as to correspond, but c o n c i s e l y so, w i t h the conceptual 
scheme u n d e r l y i n g the ATIS s c a l e ; that i s , w i t h the suggested 
s t r u c t u r e of the value system of i n d u s t r y as regards s c i e n t 
i f i c r esearch. 

R e f e r r i n g to the c a t e g o r i e s defined on Pages 7 - 8 , t h i s 
correspondence can be made e x p l i c i t by quoting the' r e l e v a n t 
parts of the s p e c i f i c a t i o n s f o r the two contexts. 

F i r s t , the two contexts were i n i t i a l l y broadly defined 
by the reference to an " i n d u s t r i a l c o r p o r a t i o n " and a "non
p r o f i t foundation". Next, Categories I , Economic Value and 
VI, Urgency were introduced by the a l t e r n a t i v e s of "a quick 
and p r o f i t a b l e r e t u r n on t h e i r f i n a n c i a l investment", and the 
non-commercial, long-term references "Expanding world r e q u i r e 
ments over the next 20 years" and "a research p r o j e c t l a s t i n g 
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s e v e r a l years i f necessary". Category VI, Urgency was i n t r o 
duced again w i t h the reference to "an i n t e n s i v e one-year r e s 
earch p r o j e c t " i n the i n d u s t r i a l context; and Category V I I , 
C o n d i t i o n a l i t y and I , Economic Value introduced w i t h a r e f 
erence to extending the research " i f the f i r s t r e s u l t s are 
commercially worthwhile". 

Thus the context s p e c i f i c a t i o n s were based on Categories 
I , VI and VII of the i n d u s t r i a l value system schema, t h i s 
having been l a r g e l y determined by the need f o r conciseness 
and r e l a t i v e s i m p l i c i t y i n the t e s t i n s t r u c t i o n s . Both con
t e x t s i m p l i e d a considerable degree of concreteness i n the 
ideas asked f o r and i t would be expected that there would be 
no d i f f e r e n t i a l e f f e c t as regards that value category. 

The two t o p i c s , food and c l o t h i n g , were s e l e c t e d because 
of t h e i r everyday f a m i l i a r i t y , i n order to minimize p o s s i b l e 
advantage to graduates i n one s p e c i a l t y over those i n another. 
To a n t i c i p a t e a r e s u l t reported l a t e r , although one might 
expect b i o l o g i s t s to have had an advantage w i t h t o p i c s such 
as food and c l o t h i n g m a t e r i a l s , i t was a c t u a l l y found that 
b i o l o g i c a l s c i e n t i s t s had zero scores f o r o r i g i n a l i t y more 
f r e q u e n t l y than n a t u r a l s c i e n t i s t s . 

'For h a l f of the subjects the i n d u s t r i a l context was pre
sented f i r s t ; f o r the other h a l f the n o n - i n d u s t r i a l context. 
In a l l cases the food problem was f i r s t and the c l o t h i n g 
problem second. 



The ATIS t e s t and the two t e s t s of s c i e n t i f i c o r i g i n 
a l i t y were sent, w i t h 1 0 pre-punched IBM data cards, to each 
of the 3 0 4 candidates f o r M.Sc. and Ph.D. degrees i n phy s i c s , 
chemistry, b i o l o g y , zoology and f i s h e r i e s at UBC, whose de
partments reported them' to be s t i l l students of the U n i v e r s i t y 
at the beginning of the summer v a c a t i o n . The 1 0 IBM cards 
were f o r the subjects to w r i t e f i v e ideas on i n response to 
each of the two t e s t s ; each idea was to be w r i t t e n on the 
back of a card, the object being f o r judges to Q-sort the 
cards on the basis of t h e i r assessed o r i g i n a l i t y , whereupon 
the assessment would be punched onto each card and the com
p l e t e set of cards used f o r ecmputer a n a l y s i s . 
G - e n e r a l i z a b i l i t y of the r e s u l t s 

The b a s i c question under t h i s heading i s whether r e s u l t s 
obtained by means of a w r i t t e n t e s t a p p l i e d to graduate, science 
students could be relev a n t to the stated o b j e c t i v e s of the 
present research, the f i r s t of which was (to r e c a p i t u l a t e ) "to 
t e s t the v a l i d i t y of the b e l i e f . . . that the economic, com
me r c i a l and pragmatic values sometimes s t r e s s e d i n sectors of. 
i n d u s t r y may have an adverse e f f e c t on s c i e n t i s t s ' o r i g i n a l i t y " . 

I t i s perhaps worth p o i n t i n g out that i t was not intended to 
dis c o v e r whether s c i e n t i s t s i n c e r t a i n sectors of i n d u s t r y are 
l e s s o r i g i n a l , than those i n other s , though c l e a r l y i t was the 
w r i t e r ' s i n t e n t i o n that the research should be r e l a t e d to the 
l a t t e r problem through a process of conceptual a b s t r a c t i o n . 
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For the two t o be r e l a t e d i t would seem to be necessary 

that the s c i e n t i f i c t h i n k i n g of graduate science students i n 
a u n i v e r s i t y be s i m i l a r t o that of research students i n a 
v a r i e t y of types of i n d u s t r i a l s e t t i n g ; and that the s i t 
u a t i o n i n which a subject was placed by being presented w i t h 
the Problems and S o l u t i o n s t e s t be s i m i l a r i n essence to that 
which he would encounter i n an analogous i n d u s t r i a l s e t t i n g . 
A t h i r d requirement would be that the q u a l i t y adjudged as 
" s c i e n t i f i c o r i g i n a l i t y " i n t h i s study be comparable to what 
would be so designated i n the world of science. 

The question whether these requirements would be met to 
the extent that r e s u l t s of the present research would be pre
d i c t i v e of what would occur i n a r e a l i n d u s t r i a l s e t t i n g , 
r a i s e s the whole problem of c r o s s - v a l i d a t i o n i n the s o c i a l , 
s c i e n c e s . As regards the f i r s t and t h i r d p o i n t s , experience 
as a research chemist i n u n i v e r s i t y and i n d u s t r y leads me to 
b e l i e v e that the requirements were met, w h i l s t the work on 
the ATIS s c a l e which u n d e r l i e s the c o n s t r u c t i o n of the t e s t 
contexts supports the view that at l e a s t the t e s t s contained 
a conceptual dimension on which s c i e n t i s t s and s e n i o r commerce 
students d i f f e r e d s i g n i f i c a n t l y . Whether a t e s t presents a 
s i t u a t i o n which i s e f f e c t i v e l y i d e n t i c a l , to the r e a l - l i f e 
s i t u a t i o n of which i t may be intended to be an analogue can 
har d l y ever, i f ever, be determined without studying the r e a l -
l i f e s i t u a t i o n i t s e l f . I n the present case, i t was not thought 
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to be f e a s i b l e to study research s c i e n t i s t s i n i n d u s t r y , be
cause of the absence i n the l o c a l i t y of a s u f f i c i e n t range 
of i n d u s t r i a l research. 

However, i f the three aspects of the process of a b s t r a c t 
i o n r e f e r r e d to above are considered to be adequate i n the 
present study, the r e s u l t s reported here are i n f a c t r e l e v a n t 
to the o b j e c t i v e s of the research as s t a t e d . 

The second and ha r d l y l e s s important question of ge n e r a l -
i z a b i l i t y r e f e r s to whether respondents i n the study reported 
i n the present s e c t i o n could be regarded as t y p i c a l of the 
pop u l a t i o n of science graduate students. A t o t a l of 46 grad
uates returned some or a l l of the m a t e r i a l s ; when 29 had been 
returned by the end of two weeks, and the need f o r some r e a s s 
urance to subjects about the use of the r e s u l t s was r e a l i z e d , 
an explanatory follow-up note was sent out, and an attempt 
made by personal contacts to get the idea propagated t h a t i t 
was qu i t e safe- f o r graduates to r e t u r n the m a t e r i a l s . This 
produced another 17 returns during the next 3 weeks, and i t 
was f e l t t hat f u r t h e r attempts at follow-up would be u n l i k e l y 
to a l t e r r a d i c a l l y the f a c t that a low rate of r e t u r n (15.5 
per cent) had been achieved. I t would seem, however, that 
the r e s u l t s obtained may be regarded as representative, of. 
the whole population sampled, since the subjects who returned 
the m a t e r i a l s were r e p r e s e n t a t i v e as regards the proportions 
of M.Sc. and Ph.D. students, and of p h y s i c s , chemistry and 
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b i o l o g i c a l science students (the only known pop u l a t i o n para
meters); and those who responded before the follow-up d i d 
not d i f f e r from l a t e r respondents (who presumably needed 
e i t h e r a reminder or reassurance), as regards the f o l l o w i n g 
important v a r i a b l e s ; S c i e n t i f i c O r i g i n a l i t y (S.O.) i n the. 
i n d u s t r i a l context (P i .8) and the n o n - i n d u s t r i a l context 
(P = .8); the d i f f e r e n c e between the S.O. scores i n the two 
contexts ( P > . 9 ) , (degrees of freedom 39 i n each case); the 
p r o p o r t i o n of i n d i v i d u a l s who had zero S.O. scores i n both 
contexts (P = .6),. (8/24, i . e . .333, and 5/17, i . e . .294 
r e s p e c t i v e l y f o r the i n d u s t r i a l and n o n - i n d u s t r i a l c o n t e x t s ) ; 
and the score f o r A t t i t u d e s Toward'Industrial Science (ATIS) 
(t = .80). As regards the p r o p o r t i o n of subjects who f a i l e d 
to r e t u r n any of the prepunched cards, i t i s u n c e r t a i n whether 
or not there was any r e a l d i f f e r e n c e between the e a r l y and 
l a t e respondents. Applying F i s h e r ' s exact t e s t to the f o l 
l owing 2 X 2 t a b l e (Table IV) showed that the p r o b a b i l i t y of 
such a d i f f e r e n c e between the groups was .087. This r e s u l t 
i s p a r t l y c o n s i s t e n t w i t h what would be expected from the known 
an x i e t y of the graduate students about the use of the research 
data, though one might have expected t h a t the ATIS qu e s t i o n 
n a i r e , w i t h i t s questions about a t t i t u d e s toward i n d u s t r i a l 
r e s t r i c t i o n s on research, e t c . , would have been the m a t e r i a l 
not returned. In f a c t , only 2 out of 29 and 2 out of 1.7 
respondents i n the two groups d i d not r e t u r n the q u e s t i o n n a i r e , 
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TABLE IV 
Numbers of subjects not submitting ideas;  

before and a f t e r a follow-up note was despatched. 
No IBM cards IBM cards 

returned returned 

Pre follow-up 

Post follow-up 

5 24 

0 17 

there being no s i g n i f i c a n t d i f f e r e n c e between these two pro
p o r t i o n s . 

I f i t i s accepted that there was l i t t l e or no d i f f e r e n c e 
between the pre- and post-follow-up groups, and t h a t the acad
emic sta t u s of respondents was r e p r e s e n t a t i v e of the populat
i o n , then i t can be argued that the p o s s i b l y t h r e a t e n i n g nature 
of the research d i d not exclude as respondents a type of i n 
d i v i d u a l so d i f f e r e n t from the a c t u a l respondents t h a t the 
r e s u l t s would not be t y p i c a l of the whole p o p u l a t i o n . The 
b a s i s f o r t h i s c o n c l u s i o n i s that the sample of respondents 
already i n c l u d e s 17 i n d i v i d u a l s who presumably were u n w i l l i n g 
to respond while they f e l t insecure about the motives of the 
research, and these 17 apparently d i d not d i f f e r i n any s i g 
n i f i c a n t respect from the 29 who responded before the f o l l o w -
up. I t i s t h e r e f o r e suggested that the f i n d i n g s of the research 
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can be accepted as true of the population of graduate students 
of pure science. 
Assessment of o r i g i n a l i t y and s t y l e 

O r i g i n a l i t y i n the ideas returned by respondents on the 
backs of the prepunched IBM cards was assessed e n t i r e l y sub
j e c t i v e l y by me, and a comparison r a t i n g was made by another 
person f o r a s e l e c t e d sample of 4-8 cards. Assessment was made 
on a f o u r - p o i n t s c a l e , the f o l l o w i n g d e s c r i p t i o n of which con
s t i t u t e s an i m p l i c i t d e f i n i t i o n of the o p e r a t i o n a l concept o f 
s c i e n t i f i c o r i g i n a l i t y as used i n the present research. 

Category Zero; Ideas which were not r e l e v a n t to the 
problem as s p e c i f i e d , or were u n s p e c i f i c , or u n r e a l i s t i c , or 
were completely obvious and t r i v i a l . 

Category One: Ideas which were r e l e v a n t , s p e c i f i c and 
r e a l i s t i c , but lacked a q u a l i t y ( ' o r i g i n a l i t y ' ) of unusual-
ness and newness i n r e l a t i o n to other ideas submitted. 

Category Two: Ideas which were r e l e v a n t , s p e c i f i c and 
r e a l i s t i c and showed some n o t i c e a b l e o r i g i n a l i t y . 

Category Three: Relevant, s p e c i f i c , r e a l i s t i c ideas 
which had an immediately s t r i k i n g q u a l i t y of unusualness and 
newness about them. 

These d e f i n i t i o n s were e s t a b l i s h e d before any of the 
ideas were examined, and i t was not known how w e l l they would 
serve i n p r a c t i c e , nor what proportions of ideas would have to 
be put i n t o each category. Upon examining the f i r s t 200 cards 
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r e c e i v e d , it.was found that 50 per cent could only he placed 
i n Category Zero, i n my o p i n i o n , and another 25 per cent i n 
Category One. Very few ideas gave an i n i t i a l s t r i k i n g impress
i o n of o r i g i n a l i t y , and i t was decided to set 1/16th and 3/l6ths 
as the proportions f o r Categories Three and Two r e s p e c t i v e l y . 
The reason f o r s e t t i n g a f i x e d p r o p o r t i o n f o r each category 

was i n order to e l i m i n a t e the p o s s i b l e but i r r e l e v a n t e f f e c t of 
the nature of the problem (food or c l o t h i n g ) which a subject 
encountered i n the two contexts, since i t was thought that 
the r a t i n g s might be dependent to some extent on the t o p i c 
r e f e r r e d t o . 

Each id e a was rated twice by me. The product-moment 
c o r r e l a t i o n between the two r a t i n g s , expressed as normal dev
i a t e s was r = .88, w i t h N = 377. 

Since the ideas submitted were found to d i f f e r from one 
another as to whether they r e f e r r e d to such commercial matters 
as supply and demand, cost and a d v e r t i s i n g , i t was p o s s i b l e to 
study t h i s v a r i a b l e (designated here as " S t y l e " ) i n r e l a t i o n 
to o r i g i n a l i t y . F i r s t , however, i t was necessary to ensure, 
that the r a t i n g s of o r i g i n a l i t y were independent of s t y l e , i n 
case any b i a s on the part of the .rater i n t r u d e d i n t o the r a t 
i n g procedure. Apparently t h i s d i d not occur, since the values 
of JC 2 were only .589 (P> .4) and .004 (P = .95) f o r the food 
and c l o t h i n g problems r e s p e c t i v e l y , and .515 (P> .4) and .405 
(P > .5) f o r the i n d u s t r i a l and n o n - i n d u s t r i a l contexts. The. 
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s t y l e r a t i n g , m a d e d i c h o t o m o u s l y , w a s s u b j e c t i v e l y v e r y e a s y , 
b e i n g b a s e d u p o n t h e p r e s e n c e o r a b s e n c e o f e x p l i c i t r e f e r 
e n c e s t o a d v e r t i s i n g , c o s t s a n d , i n g e n e r a l , t h e s t a t e o f t h e 
m a r k e t : n o m e a s u r e m e n t o f t h e w i t h i n - o r b e t w e e n - r a t e r r e l 
i a b i l i t y w a s c o n s i d e r e d t o b e n e c e s s a r y f o r t h e p r e s e n t r e s 
e a r c h p u r p o s e s , s i n c e i t w a s o b v i o u s l y v e r y h i g h . 

T o t e s t i n t e r - r a t e r r e l i a b i l i t y o f t h e o r i g i n a l i t y a s s e s s 
m e n t s , 4 8 c a r d s w e r e s e l e c t e d , s u c h . t h a t f o r e a c h c a r d m y o w n 
t w o r a t i n g s w e r e i d e n t i c a l , a n d s u c h t h a t 2 4 w e r e i n C a t e g o r y 
Z e r o , 1 2 i n C a t e g o r y O n e , 9 i n C a t e g o r y T w o a n d 3 i n C a t e g o r y 
T h r e e . A f u r t h e r 1 2 c a r d s w e r e s e l e c t e d , t h r e e f r o m e a c h o f 
t h e f o u r c a t e g o r i e s , m y r a t i n g s b e i n g a g a i n i d e n t i c a l f o r e a c h 
c a r d . 

A f t e r f u l l y d e s c r i b i n g t o h i m t h e d e f i n i t i o n s a n d r a t i n g 
p r o c e d u r e , t h e l a t t e r t w e l v e c a r d s w e r e s h o w n a s e x a m p l e s t o 
t h e s e c o n d r a t e r , a d o c t o r o f m e d i c i n e w h o m I c o n s i d e r e d t o b e . 
b o t h r e s e a r c h - o r i e n t e d a n d s e n s i t i v e t o t h e p r o b l e m o f s c i e n t 
i f i c o r i g i n a l i t y . H e w a s a s k e d t o s o r t o n c e q u i t e q u i c k l y 
t h r o u g h t h e 4 8 c a r d s , d i v i d i n g t h e m r o u g h l y i n t o a h a l f f o r 
t h e l o w e s t c a t e g o r y , o n e q u a r t e r f o r t h e s e c o n d c a t e g o r y , 
" v e r y f e w " f o r t h e h i g h e s t c a t e g o r y a n d t h e r e m a i n d e r f o r 
C a t e g o r y O n e , t h e n t o r e p e a t t h e s o r t ( t h e f i r s t h a v i n g s e r v e d 
t o f a m i l i a r i z e h i m w i t h t h e g e n e r a l q u a l i t y o f t h e i d e a s ) m o r e 
c a r e f u l l y , o b t a i n i n g a p p r o x i m a t e l y t h e c o r r e c t n u m b e r s ( 2 4 , 1 2 , 
9 , 3 ) i n t h e f o u r c a t e g o r i e s , a n d f i n a l l y t o m o v e c a r d s 
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s e l e c t i v e l y between cat e g o r i e s so as to o b t a i n e x a c t l y the 
predetermined d i s t r i b u t i o n . The c o r r e l a t i o n * between the 
two r a t e r s ' assessments was r = .58 (P< .001). This i s s i g 
n i f i c a n t l y l e s s (P = .000001) than the w i t h i n - r a t e r agreement. 
I t was evident by i n s p e c t i o n that ideas which one r a t e r had 
assessed as h i g h l y o r i g i n a l the other had not considered very 
h i g h l y , and v i c e v e r s a , and i t was found that product-moment 
r f o r ideas other than those which both judges had placed i n 
the Zero Category was only .156 ( d . f . = 29, P = .4) which i s 
f a r from s i g n i f i c a n t . Yet when Categories Zero and One were 
combined, and Categories Two and Three were pooled to form a 
s i n g l e category.of ideas having some o r i g i n a l i t y , the two 
r a t e r s ' assessments agreed to the extent that the p r o b a b i l 
i t y ( by F i s h e r ' s exact t e s t ) of the observed agreement or 
b e t t e r was .00037. T e t r a c h o r i c r was .846 (by the cosine 
approximation), the s i g n i f i c a n c e of t h i s value being i n d i c 
ated' by the exact p r o b a b i l i t y of .00037 j u s t quoted, since 
the sampling d i s t r i b u t i o n of t e t r a c h o r i c r i s not known acc
u r a t e l y . . Thus, i t was e v i d e n t l y much e a s i e r f o r the two 
r a t e r s to agree on whether or not an idea had any o r i g i n a l i t y , 

* In order to convert.the o r d i n a l o r i g i n a l i t y scores i n t o a 
form f o r which product-moment c o r r e l a t i o n would be a p p r o p r i a t e , 
a p r i n c i p l e analogous to that used i n b i s e r i a l c o r r e l a t i o n 
was a p p l i e d . That i s , the p r o p o r t i o n a l frequencies of the 
successive scores were compared w i t h areas under the normal 
curve, and the normal d e v i a t e , Z, corresponding to the mid
point of each area was used as the normalized score f o r that 
l e v e l of o r i g i n a l i t y to compute product-moment r . 
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than on whether i t had much, l i t t l e or no o r i g i n a l i t y . 

Por each idea a pooled score was formed from the two 
assessments made by myself, using the f o l l o w i n g system. 

F i r s t and Second 
Assessments Pooled Score 

0,0; 0,1; 1,0; 1,1 0 
1,2; 2,1; 0,2 1 

2,2; 3,1; 1,3 2 
2,3; 3,2 3 
3,3 4 

The sum of the scores thus obtained, f o r each item sub
mitted by a subject i n a given context, was h i s score f o r 
s c i e n t i f i c o r i g i n a l i t y . This i s r e f e r r e d to here as the "ex
tended" score, i n contrast to the "reduced" score, i n which 
extended scores of 2, 3 and 4 were each designated by u n i t y , 
and scores of 0 and 1 by zero. The reduced score was thus 
a dichotomous i n d i c a t i o n of o r i g i n a l i t y or l a c k of o r i g i n a l i t y . 
As f o r the extended score, the reduced scores f o r a subject 
were the sums of the reduced scores f o r the ideas submitted 
i n the two contexts s e p a r a t e l y . ' 

Since some subjects submitted l e s s than f i v e ideas (none 
at a l l i n one or two cases) f o r one of the two contexts, t h e i r 
score was composed of the sum of scores f o r the ideas they 
d i d produce. 



To summarize, i t can be seen that the measure of o r i g i n 
a l i t y employed here i s both q u a l i t a t i v e and q u a n t i t a t i v e ; i n 
the extended score, one " s t r i k i n g l y o r i g i n a l " idea would score 
as much as two ideas w i t h merely n o t i c e a b l e o r i g i n a l i t y , w h i l e 
an idea which was judged once as merely o r i g i n a l and once as 
s t r i k i n g l y o r i g i n a l would score as much as 1-J- o r d i n a r y o r i g 
i n a l ideas. The l a t t e r point r a i s e s the problem of whether an 
idea which was rated the same on two occasions by a r a t e r had 
an inherent q u a l i t y d i s t i n c t from one which r e c e i v e d d i f f e r e n t 
r a t i n g s on two occasions. W i t h i n - r a t e r and between-rater d i s 
agreement i s g e n e r a l l y assumed to be due to randomly d i s t r i b 
uted e r r o r s of judgment and not t o d i f f e r e n c e s i n the d i f f 
i c u l t y of judgment, or some other q u a l i t y inherent i n the 
m a t e r i a l being r a t e d . I t should be made e x p l i c i t that t h a t 
assumption has, i n e f f e c t , a l s o been made here, since i t 
would i n v o l v e a separate and lengthy study to determine the 
s t r u c t u r e of s u b j e c t i v e judgments of s c i e n t i f i c o r i g i n a l i t y . 
The assumption i s , however, at l e a s t open to doubt. 

As regards the v a l i d i t y of the Problems and S o l u t i o n s 
t e s t , the only attempt to r e l a t e t h i s to an e x t e r n a l c r i 
t e r i o n l e d t o negative r e s u l t s , namely that the o r i g i n a l i t y 
scores of the M.Sc. students tended to be higher than those 
of the Ph.D. students, though not s i g n i f i c a n t l y so (P = .3 
f o r chemists, P = .1 f o r p h y s i c i s t s by the Mann-Whitney non-
parametric t e s t ; .5 and .16 by Student's-t f o r the extended 
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scores; .5 and .5 by Student*s-t f o r the reduced scores; 2-
t a i l e d i n every case). Whether Ph.D. students should be r e 
garded as being l i k e l y to have higher s c i e n t i f i c o r i g i n a l i t y 
i s a moot p o i n t , and c l e a r l y dependent upon the s e l e c t i o n 
c r i t e r i a , both manifest and l a t e n t , a p p l i c a b l e i n a p a r t i c u l a r 
graduate school. 

Subjective r a t i n g s of the respondents by t h e i r f a c u l t y 
s u p e r v i s o r s were not sought as a p o s s i b l e v a l i d i t y c r i t e r i o n 
f o r two reasons? f i r s t , as reported p r e v i o u s l y i n the d i s -

20 
c u s s i o n of Taylor's study, s u p e r v i s o r s ' r a t i n g s do not 
c o r r e l a t e very i m p r e s s i v e l y ( r = .67) w i t h scales on which 
numerous s p e c i f i c t r a i t s can be rated w i t h , presumably, 
g r e a t e r p r e c i s i o n than i s p o s s i b l e i n an o v e r a l l impression
i s t i c assessment. Second, the d i f f i c u l t i e s t hat had been 
encountered i n o b t a i n i n g responses from graduate students l e d 
me to a n t i c i p a t e that the a d m i n i s t r a t i v e d i f f i c u l t i e s i n v o l 
ved i n g e t t i n g f a c u l t y r a t i n g s of graduate students would be 
out of p r o p o r t i o n to t h e i r probable u t i l i t y . The Problems 
and S o l u t i o n s t e s t t h e r e f o r e remains u n v a l i d a t e d , other than 
by the f a c t that two s c i e n t i f i c a l l y t r a i n e d persons reached 
a s u b s t a n t i a l degree of agreement .̂ = .846) on the estim
a t i o n of whether o r i g i n a l i t y was present or absent, and by 
the main f i n d i n g of t h i s study, i n d i c a t i n g that whatever was 
measured by the Problems and S o l u t i o n s t e s t was a f f e c t e d by 
an i n d u s t r i a l context i n a way i n which s c i e n t i f i c o r i g i n a l i t y 
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had been h e l d to be a f f e c t e d . 
R e s u l t s 

Before r e p o r t i n g the r e s u l t s , i t should be r e i t e r a t e d 
that the assessments of o r i g i n a l i t y were made ' b l i n d ' , that 
i s without knowledge of the context i n which the ideas had 
been produced. Since there was no s i g n i f i c a n t a s s o c i a t i o n 
between commercial s t y l e and rated o r i g i n a l i t y of i n d i v i d u a l 
i d e a s , i t i s u n l i k e l y that the former served as an unconscious 
clue i n d i c a t i n g to the r a t e r the context. 

Most of the reported r e s u l t s have been based on non-
parametric t e s t s , but ATIS scores have been t r e a t e d as an 
i n t e r v a l s c a l e measure, since t h i s appears to be j u s t i f i e d 
by the method of developing the scale f o r t h i s study (see 
Cooley and Lohnes ). The f a c t that the science and economics 
groups of students had equal variances on the ATIS s c a l e , 
though t h e i r mean scores were 2 . 7 standard d e v i a t i o n s a p a r t , 
suggests (because i t had been argued p r e v i o u s l y t h a t such 
s i m i l a r l y p r o f e s s i o n a l i z e d groups should have s i m i l a r v a r i a n c e s ) 
that the sca l e has the e q u a l - i n t e r v a l property across the r e l 
a t i v e l y wide range. Where the o r i g i n a l i t y scores have been 
t r e a t e d as an i n t e r v a l measure, more conservative t e s t s have 
been used a d d i t i o n a l l y to show that the r e s u l t s w.ere not dep
endent upon t h i s assumption. 

The b a s i c question to be answered i n t h i s study was 
whether s c i e n t i f i c o r i g i n a l i t y tends to be l e s s i n an i n d u s t r i a l 
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than a n o n - i n d u s t r i a l s c i e n t i f i c context. By means of a 
p a i r e d comparisons Student's-t t e s t * , i t was found that there 
was an e f f e c t i n the expected d i r e c t i o n a s s ociated w i t h a 
p r o b a b i l i t y between .005 and .01 (t = 2.58). Pour non-para
metric t e s t s l e d to the same co n c l u s i o n . The number of sub
j e c t s whose "reduced" S c i e n t i f i c O r i g i n a l i t y scores were l e s s 
i n the i n d u s t r i a l context was 15? w h i l s t f o r 6 i t was g r e a t e r 
and f o r 20 the same i n the two contexts. The binomial, pro
b a b i l i t y of 15 out of the 21 who changed at a l l being l e s s 
i s only .001. The proportions of zero reduced scores, zero 
extended scores and scores below the median of the pooled 
scores f o r both contexts were a l l greater i n the i n d u s t r i a l 
context: the r e s u l t s f o r the three o n e - t a i l e d t e s t s f o r 
c o r r e l a t e d proportions (McNemar; see Ferguson®8-) were r e s 
p e c t i v e l y Z = 1.94, (P = .026), Z = 2.11, (P = .017) and 
Z = 1.73, (P = .042). 

The e f f e c t of context on o r i g i n a l i t y was not due to fewer 
ideas being submitted f o r the i n d u s t r i a l problem. Only 9 out 
of 41 subjects d i d not submit the same number of ideas i n the 

* P r o v i d i n g the extended s c a l e f o r o r i g i n a l i t y d i d not depart 
too w i d e l y from being an i n t e r v a l s c a l e , i t was appropriate to 
use such a t e s t , because the o r i g i n a l i t y d i f f e r e n c e s scores were 
approximately normally d i s t r i b u t e d , despite the l a r g e number 
of s u b j e c t s who scored zero i n both contexts. D i v i d i n g the 
range of d i f f e r e n c e scores at the p o i n t s - 4.5,- 2.5, - .5 
and + 1.5 to^give f i v e n e a r l y equal s i z e d c ategories y i e l d e d 
a value of = 7.01 ( d . f . = 4; .10<P<.20), i n d i c a t i n g that 
the d e v i a t i o n from no r m a l i t y was not s i g n i f i c a n t . 
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two contexts, and of these, 3 had fewer ideas i n the non-
i n d u s t r i a l context. The binomial p r o b a b i l i t y of t h i s r e s u l t 
i s .254; hence, there was no s i g n i f i c a n t e f f e c t of context, 
on the number of ideas. 

An i n t e r e s t i n g subgroup of s u b j e c t s , on whom f u r t h e r 
s t a t i s t i c a l e x p l o r a t i o n was c a r r i e d out, were those who 
scored zero on the extended s c a l e f o r o r i g i n a l i t y i n both 
contexts. F i f t e e n scored zero i n the n o n - i n d u s t r i a l and 22 
i n the i n d u s t r i a l context (out of 41 who submitted any i d e a s ) , 
but 13 scored zero i n both contexts, which i s g r e a t e r (P = .001) 
than the number that would be expected i f scores i n the two 
contexts were u n r e l a t e d . Those who scored two zeroes had 
higher ATIS scores ( i . e . were more "pure science oriented") 
on average than those who scored above zero i n at l e a s t one 
context (P = .005; 2 - t a i l e d ) . This was t r u e f o r both the 
b i o l o g i c a l sciences and f o r physics plus chemistry, as shown 
i n Table V. 

The value of t a s s o c i a t e d w i t h the two right-hand values 
i s only .44, which i s f a r from s i g n i f i c a n t ; the two l e f t - h a n d 
values are v i r t u a l l y i d e n t i c a l . P o o l i n g the r e s u l t s f o r the 
two academic groups y i e l d s the p r o b a b i l i t y of .005 quoted 
above. 

Those w i t h double-zero scores f o r o r i g i n a l i t y were a l s o 
s i g n i f i c a n t l y more homogeneous as regards ATIS score (P = 5.61; 
d.f. = 8 , 21; P < .01). 
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TABLE V 

Mean a t t i t u d e scores' f o r subjects s c o r i n g zero f o r  
o r i g i n a l i t y i n both contexts; and others. 

Double Zero Others 
B i o l o g i c a l Sciences 31.42 22.16" 

N = 7 N = 6 

Physics plus Chemistry* 31.80 23.84 
N = 5 N = 19 

*There were r e s p e c t i v e l y 3 and 2 double-zero scores amongst 
p h y s i c i s t s and chemists. 

A s m a l l e r p r o p o r t i o n of physics plus chemistry grad
uates had double-zero scores (compared w i t h b i o l o g i c a l 
s c i e n c e s ) as shown by the f o l l o w i n g d i s t r i b u t i o n (Table V I ) , 
but the a s s o c i a t e d p r o b a b i l i t y was .074 by F i s h e r ' s exact 
t e s t , so i t i s not c e r t a i n whether the observed r e l a t i o n s h i p 
was due to chance. 

TABLE VI 
Number of double-zero scores among  
b i o l o g i c a l and p h y s i c a l s c i e n t i s t s . 

Double Zero Others 

B i o l o g i c a l Sciences 7 7 

Physics plus Chemistry 6 21 



49 
Scoring zero i n both contexts was unrelated to whether 

or not a subject returned the research m a t e r i a l s before or 
a f t e r the follow-up note was sent out, to whether he was an 
M.Sc. or Ph.D. candidate, and to whether the i n d u s t r i a l con
t e x t was presented f i r s t on the forms sent out to him. 

I t i s to be noted that the r e s u l t s reported above r e f e r 
to both the extended and reduced s c a l e s of o r i g i n a l i t y , and v 
hence that the subjects r e f e r r e d to submitted no ideas t h a t 
were rated as b e t t e r than t r i v i a l , i r r e l e v a n t and/or u n r e a l 
i s t i c . . I t seems remarkable that there should be such a c l e a r -
cut a s s o c i a t i o n between a pure science o r i e n t a t i o n and s c i e n t 
i f i c t r i v i a l i t y , e t c . , but the r e s u l t s appear unequivocable. 
These subjects c o n s t i t u t e d a subclass of those whose o r i g i n 
a l i t y scores d i d not d i f f e r i n the two contexts, but the f i n d 
i n g t hat on average the score i n the i n d u s t r i a l context was 
l e s s i n c l u d e s those who scored zero twice. 

Amongst those who d i d not get double-zero scores, there, 
was no d i f f e r e n c e i n ATIS score between those whose score-
was reduced i n the i n d u s t r i a l context, and those i n whom i t 
was increased, nor between those whose score changed c o n s i d 
e r a b l y i n e i t h e r d i r e c t i o n , and those who had s i m i l a r or 
i d e n t i c a l scores (other than zero) i n both (t< 1 i n each of 
these t e s t s ) . The l a t t e r t e s t f o r a c u r v i l i n e a r r e l a t i o n s h i p 
was made because the only two subjects who had i d e n t i c a l 
scores other than zero i n the two contexts had f a i r l y h i g h 
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ATIS scores of 28 and 29, which were q u i t e c l o s e to the mean 
f o r those who scored double-zeroes (3.16). But c l e a r l y i t -
would be u n r e l i a b l e , only the two subjects being i n v o l v e d , to 
group them w i t h the l a t t e r and thus 'discover' that those 
whose scores changed g r e a t l y i n e i t h e r d i r e c t i o n d i f f e r e d as 
regards ATIS score from a l l those whose scores were almost 
or completely unchanged. The higher ATIS score almost c e r t 
a i n l y was c h a r a c t e r i s t i c only of those whose o r i g i n a l i t y 
score remained unchanged s p e c i f i c a l l y because i t was zero i n 
both contexts. S c i e n t i f i c O r i g i n a l i t y (reduced scores) was 
not r e l a t e d to ATIS score e i t h e r l i n e a r l y or c u r v i l i n e a r l y , 
i n the i n d u s t r i a l or the n o n - i n d u s t r i a l context, as shown by 
"between" over " w i t h i n " variance r a t i o s of l e s s than u n i t y 
( d . f . = 3,21) and 1.614 ( d . f . = 2,22; ,1<P <,25) r e s p e c t i v e l y , 
obtained by grouping S.O. scores 0, 1, 2, 3-5, and 0 - 1 , 
2 - 3, 4 - 5 i n the two cases r e s p e c t i v e l y . The d e t a i l e d 
r e s u l t s d i d not show a monotonic trend i n e i t h e r case, There 
was no a s s o c i a t i o n between ATIS score and the extended S.O. 
d i f f e r e n c e score (t = .93; P = .3), when sub j e c t s having 
p o s i t i v e and negative d i f f e r e n c e scores were compared. 

v/hen the e f f e c t of context on extended o r i g i n a l i t y -
scores was analyzed by subject and degree, no d i f f e r e n c e s 
a s s o c i a t e d w i t h p r o b a b i l i t i e s lower than about .3 ( a l l o w i n g 
f o r s e l e c t i o n ) were found. 

Considering only those subjects who scored above zero 
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i n at l e a s t one of the two contexts, the d i f f e r e n c e s between 
t h e i r two S.O. scores was found not to be s i g n i f i c a n t l y r e l a t e d 
to t h e i r (reduced) score i n the i n d u s t r i a l context ( F i s h e r ' s 
exact t e s t , P = .126). And there was no s i g n i f i c a n t tendency 
(X = .296; P = .6) f o r the number of ideas having higher . 
o r i g i n a l i t y scores (3 or 4) to be reduced i n the i n d u s t r i a l 
context p r o p o r t i o n a t e l y more than the number of ideas having 
only a low l e v e l of o r i g i n a l i t y (a score of 2 on the s c a l e 

21 
0 - 4 ) . Using the K r u s k a l l - W a l l i s t e s t (Winer ) i n d i c a t e d 
that there was no i n t e r a c t i o n e f f e c t of the l e v e l of o r i g i n 
a l i t y and ATIS score a c t i n g simultaneously .on the o r i g i n a l i t y 
d i f f e r e n c e scores. That i s , the rank-ordered o r i g i n a l i t y 
d i f f e r e n c e scores showed a ( n o n - s i g n i f i c a n t ) r e l a t i o n s h i p 
to l e v e l of o r i g i n a l i t y , and t h i s , r e l a t i o n s h i p was not depen
dent upon ATIS score. Values of the parameter R e d i s t r i b u t e d 
as X ) were only .6 3 and .24 at l e v e l s of o r i g i n a l i t y below 
and above the median r e s p e c t i v e l y . Adding these values to 

2 
give X = .87 ( d . f . = 2 by adding degrees of freedom) gave a 
p r o b a b i l i t y .5<P< .7 f o r the hypothesis of no i n t e r a c t i o n . 

The second dependent.variable i n the experiment was the 
' s t y l e ' of the ideas produced, that i s the presence or absence 
of references to commercial f a c t o r s such as c o s t s , supply and 
demand, and a d v e r t i s i n g . Since not a l l the subjects submitted 
f i v e ideas i n each context, one score f o r the s t y l e v a r i a b l e 
was taken as the number of ideas submitted which d i d not c o n t a i n 



any reference to commercial f a c t o r s , and i s here designated 
the "science s t y l e score"; the other, the "commercial s t y l e 
score" was the number of ideas w i t h a commercial q u a l i t y . The 
e f f e c t of the context on each of these scores was analyzed 
s e p a r a t e l y , by c a l c u l a t i n g the p r o p o r t i o n (of those subjects 
who had d i f f e r e n t s t y l e scores) whose scores were higher i n 
the context a n t i t h e t i c a l to that s t y l e . Por the science s t y l e 
score, t h i s p r o p o r t i o n was .125 (4 out of 32) and f o r the 
commercial s t y l e score .148 (4 out of 27). C a l c u l a t i n g the 
binomial p r o b a b i l i t y , both proportions were s i g n i f i c a n t l y 
d i f f e r e n t from .5, the pr o p o r t i o n to be expected by chance: 
P = .00001 f o r science s t y l e ; P = .00015 f o r commercial s t y l e . 
And the number of subjects submitting more than one commercial 
idea i n the i n d u s t r i a l context was s i g n i f i c a n t l y g r e a t e r . 
(P = .0013), as w e l l as the number of subjects submitting 
fewer than four s c i e n t i f i c ideas (P = .00025), as shown by 
McNemar's t e s t f o r c o r r e l a t e d proportions ( P e r g u s o n 8 a ) . The 
p r o p o r t i o n of double-zero o r i g i n a l i t y scores was p o s s i b l y 
g r e a t e r (P = .07) among those who submitted more commercial 
ideas i n the i n d u s t r i a l context than among those who submitted 
the same number i n both contexts. 

Various p o s s i b l e r e l a t i o n s h i p s between the s t y l e and o r i g 
i n a l i t y or the d i f f e r e n c e of o r i g i n a l i t y scores between the 
two contexts were examined, but only two were found to approach 
s i g n i f i c a n c e , Yifhen the number of science ideas was dichotomized 
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4 + 5 and <4*, and compared w i t h o r i g i n a l i t y scores of 0 
and >0 i n the i n d u s t r i a l context, the value of J C was 3*685 
(.025^P<.05, o n e - t a i l e d ) ; s i m i l a r comparison w i t h o r i g i n 
a l i t y d i f f e r e n c e - s c o r e s i n the n o n - i n d u s t r i a l context gave an 
exact p r o b a b i l i t y of .09. A o n e - t a i l e d t e s t i s appropriate 
i n the former case because the r e s u l t i s c o n s i s t e n t w i t h that 
f o r the n o n - i n d u s t r i a l context ( f o r which F i s h e r ' s exact t e s t 
i s o n e - t a i l e d ) , and w i t h the general p a t t e r n of r e s u l t s reported 
here, namely that those w i t h zero o r i g i n a l i t y scores tended 
to submit fewer s c i e n t i f i c i d e a s , and those whose o r i g i n a l i t y 
scores were g r e a t e r i n the n o n - i n d u s t r i a l context produced 
more s c i e n t i f i c i d e a s . Wo r e l a t i o n s h i p was found between 
o r i g i n a l i t y and the commercial s t y l e score. 

Those who scored zero f o r o r i g i n a l i t y i n both contexts 
d i d not d i f f e r from other subjects i n the number of science 
s t y l e ideas submitted i n e i t h e r the i n d u s t r i a l or the non-' 
i n d u s t r i a l context (Kolmogorov-Smirnov t e s t ; P = .2) or i n the 
d i f f e r e n c e between t h e i r s t y l e scores i n the two contexts 
(Mann-Whitney t e s t ; P = .7). The former r e s u l t i s not d i r e c t l y 
c o n t r a d i c t o r y to the r e l a t i o n s h i p between the number of ideas 
submitted and zero score i n "the two contexts s e p a r a t e l y , but 
the lower l e v e l of s i g n i f i c a n c e could conceivably be due to 
the f a c t that the Mann-Whitney and Kolmogorov t e s t s have l e s s 

* These numbers were s e l e c t e d because they gave the most 
n e a r l y equal d i v i s i o n . 
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p 

power t h a n X . 
There was no r e l a t i o n s h i p between the e f f e c t s o f t h e 

c o n t e x t on s t y l e and o r i g i n a l i t y ( F i s h e r ' s e x a c t t e s t , P = .38). 

That i s , s u b j e c t s who s u b m i t t e d more s c i e n t i f i c i d e a s i n t h e 

s c i e n t i f i c c o n t e x t were no more o r l e s s l i k e l y t o have a h i g h e r 

o r i g i n a l i t y s c o r e i n t h a t c o n t e x t t h a n i n the o t h e r . 

There was no d i f f e r e n c e i n ATIS s c o r e between those, who 

s c o r e d 4 o r 5 and t h o s e who s c o r e d l e s s t h a n 4 f o r s c i e n c e 

s t y l e i n t h e i n d u s t r i a l c o n t e x t ( t < 1 ) . 
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4. Studies at Western 

Before the research at UBC, reported above, two small 
st u d i e s were made at Western Washington State C o l l e g e , which 
are of p e r i p h e r a l i n t e r e s t . 

In the f i r s t , arrangements were made f o r t h i r d and 
f o u r t h year science students to take two t e s t s of ' c r e a t i v 
i t y ' i n c l a s s , and to be handed a 16-item v e r s i o n of the ATIS 
quest i o n n a i r e f o r them to complete and r e t u r n . The two t e s t s 

5 
were Anagrams and Unusual Uses, as described by Barron . In 
the f i r s t , subjects had f i v e minutes i n which to w r i t e down 
as many words as they could construct from l e t t e r s of the 
word GENERATION. The score on the t e s t was computed by a l l 
o t t i n g 1, 2 or 3 points f o r each word of f i v e or more l e t t e r s , 
other than c e r t a i n words given by n e a r l y a l l of the subjects 
( v i z . , r a t i o n , n a t i o n , great, t r a i n , genera, i n t h i s sample of 
science s t u d e n t s ) . Scores f o r other words were on the ba s i s 
of t h e i r frequency i n the sample, as f o l l o w s ; 

1 p o i n t : eaten, g r a t e , r a t i o . 
2 p o i n t s : atone, anion, enter, greet, grant, g r o i n , 

g r a i n , negation, negro, o r a t e , i n e r t , r e g i o n , 
tenor. 

3 p o i n t s : a l l other words ot f i v e l e t t e r s or more. 
In the second t e s t , subjects were asked to w r i t e down 

as many uses as they could t h i n k of f o r "A BRICK". The ideas 
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submitted were scored one point each i f they were r e a l i s t i c , 
i n v o l v e d only one b r i c k (many subjects suggested such uses 
as "to b u i l d a w a l l with") and could not reasonably be placed 
i n a category given by 8 or more subjects (out of 81 f o r t h i s 
t e s t ) . For each t e s t , a subject's score was the sum of the 
scores f o r each word or idea submitted. 

The i n t e r - r a t e r r e l i a b i l i t y of the t e s t s was not measured, 
since t h i s has been done p r e v i o u s l y (Barron, op. c i t . ) f o r 
Unusual Uses ( r = .77) and i s presumably not dependent on 
s u b j e c t i v e judgment f o r Anagrams. 

Scores on the two t e s t s were found to c o r r e l a t e to the 
extent of r = .338 (d.f.-= 73; P = .004). Barron (op. c i t . ) 
r e p o r t s that the two t e s t s c o r r e l a t e r e s p e c t i v e l y .6 2 and .60 
w i t h a composite c r e a t i v i t y score made up of a. weighted sum 
of s i x such t e s t s . . I t would appear therefore that they should 
c o r r e l a t e to the extent of .372 w i t h each other, which i s i n 
reasonable agreement w i t h the observed c o r r e l a t i o n reported 
above (.338). The only f i n d i n g of any relevance to the present 
report was that a composite score made up of the sum of the 
subject's standardized scores on the two t e s t s c o r r e l a t e d to 
the extent of r = .228 w i t h ATIS score (d.f. = 35; P = .18); 
t h i s does not i n d i c a t e a s i g n i f i c a n t r e l a t i o n s h i p . Had more 
than h a l f the subjects returned the ATIS questionnaire., a more 
s i g n i f i c a n t r e s u l t might have been obtained, though presumably 
the amount of vari a n c e accounted f o r by the c o r r e l a t i o n would 
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s t i l l have been small (about 7 per c e n t ) . 

A second study was i n f a c t an i n d i r e c t attempt to o b t a i n 
v o l u n t e e r s f o r the group experiments which had f i n a l l y to be 
abandoned. A questionnaire was handed out i n c l a s s which 
asked f o r a subject's s p e c i a l t y , h i s chosen career (teaching, 
t e c h n i c a l s a l e s , i n d u s t r i a l research and academic research 
were given as choices) and h i s r a t i n g of h i s own c r e a t i v i t y . 
The 'sales l i n e ' of the questionnaire was then presented i n 
the form of a suggestion that the subject had probably never 
had h i s s c i e n t i f i c o r i g i n a l i t y measured and would l i k e to do 
so, and an i n v i t a t i o n to take part i n a " r a t i n g s e s s i o n " that 
was being arranged. 

The r e s u l t s showed no d i f f e r e n c e i n subject s p e c i a l t y , 
career choice or s e l f - r a t e d c r e a t i v i t y , between those who wished 
to take part i n the t e s t s and those who d i d not. 

Those who had chosen a career i n i n d u s t r i a l research 
rated .themselves higher on c r e a t i v i t y than d i d those who had 

p 
chosen academic research or teaching ( J C = 4 . 2 8 , d.f. = 1 ; 
. 0 2 < P < . 0 5 ) , and by u s i n g data on ATIS and c r e a t i v i t y which 
were a v a i l a b l e from the previous study at ViTe s t e r n f o r some, 
of the subjects (data could only be traced f o r those who 
wrote t h e i r names on the returned questionnaires as volu n 
t e e r s ) i t was found that these subjects may i n f a c t have had 
greater measured c r e a t i v i t y ( t = 1 . 6 7 ; d.f. = 1 1 ; . . 0 5 < 3? <C . 1 0 ) . 

This p o s s i b i l i t y i s supported by the f a c t that f o r the 1 5 
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s u b j e c t s w h o s e c o m p o s i t e c r e a t i v i t y s c o r e w a s a v a i l a b l e , t h e r e 

w a s a s i g n i f i c a n t r e l a t i o n s h i p o f m e a s u r e d t o s e l f - r a t e d c r e 
a t i v i t y ( F = 4 . 8 6 ; d . f . = 1 , 1 4 ; P < . 0 5 ) . 

M e a s u r e d a n d s e l f - r a t e d c r e a t i v i t y w a s l e s s b u t n o t s i g 
n i f i c a n t l y s o f o r b i o l o g y a n d z o o l o g y s t u d e n t s t h a n f o r p h y 
s i c i s t s a n d c h e m i s t s ( c f . t h e r e s u l t s r e p o r t e d a b o v e f o r U B C 
g r a d u a t e s ) . 

F i n a l l y , a n i n c i d e n t a l r e s u l t f r o m a s m a l l - g r o u p s s t u d y 
c a r r i e d o u t a t W e s t e r n , u s i n g s o c i o l o g y s t u d e n t s a s s u b j e c t s , 
s u g g e s t e d t h a t s u b j e c t s w h o r e g a r d e d t h e m s e l v e s a s n o n - c o n f o r m 
i s t s t e n d e d t o h a v e h i g h e r A T I S s c o r e s ( r = - . 2 5 3 ; P = . 0 8 , 
t w o - t a i l e d , o r . 0 4 i f a o n e - t a i l e d t e s t i s a p p l i e d , o n ' t h e 
b a s i s t h a t t h e r e s u l t i s c o n s i s t e n t w i t h w h a t w o u l d b e e x p e c t e d 
o f p u r e s c i e n c e - o r i e n t e d s u b j e c t s , e v e n t h o u g h i n t h i s c a s e 
t h e s u b j e c t s w e r e s o c i o l o g y s t u d e n t s ) . 

T h e l a c k o f a n y d i f f e r e n c e i n m e a s u r e d c r e a t i v i t y b e t w e e n 
t h o s e v / h o w i s h e d t o t a k e p a r t i n t h e t e s t s a n d t h o s e w h o d i d 
n o t s u p p o r t s t h e p r e v i o u s c o n c l u s i o n t h a t t h e r e s u l t s o f t h e 
s t u d y o f s c i e n c e g r a d u a t e s m a y b e a c c e p t e d a s r e p r e s e n t a t i v e , 
o f n o n - r e s p o n d e n t s a s w e l l a s r e s p o n d e n t s . 

A l l t h e r e s u l t s r e p o r t e d h e r e a r e s u m m a r i z e d i n t h e n e x t 
s e c t i o n . 
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Notes Many of the r e s u l t s l i s t e d below have been included 
i n order to show that no r e l a t i o n s h i p e x i s t e d between the r e l 
evant v a r i a b l e s . 

30-item a t t i t u d e schedule; d i s c r i m i n a t i o n : 
Pure vs. Ap p l i e d Science 
Economics v s . Commerce 
Pure _or Appl i e d Science ; 

vs. Economics or Commerce 
O v e r a l l d i s c r i m i n a t i o n 

P* 

>.05 
».05 

<.01 

.05 

16-item ATIS s c a l e ; d i s c r i m i n a t i o n : 
Science (Pure and Applied) vs. Commerce <.001 

Pre- and Post-follow-up respondents: d i f f e r e n c e s : 
S c i e n t i f i c O r i g i n a l i t y (S'.O.) 

( i n d u s t r i a l Context) .8 
S.O. ( N o n - i n d u s t r i a l Context) .8 
S.O. D i f f e r e n c e between contexts .̂9 
P r o p o r t i o n of double-zero S.O. scores .6 
ATIS score >.4 
P r o p o r t i o n not submitting any ideas .087 

* P r o b a b i l i t y of the obtained value of the rel e v a n t s t a t i s t i c . 
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Assessment of S c i e n t i f i c O r i g i n a l i t y ; 
-12 if i t h i n - r a t e r agreement, r = .88 '^<10 

Between-rater agreement, r = .58 .000 05 
D i f f e r e n c e between.r = .58 and r = .88 .000 001 
Between-rater dichotomous' agreement, 

r t e t = * 8 5 .00037 
Between-rater agreement; degree of 

o r i g i n a l i t y f o r n o n - t r i v i a l i d e a s , 
r = .156 • ' • .4 

S.0. score v s . s t y l e ; 
i n d u s t r i a l context y .4 

n o n - i n d u s t r i a l context ^.5 
food >.4 
c l o t h i n g .95 

C o r r e l a t i o n of S.0. score w i t h e x t e r n a l c r i t e r i o n ; 
Higher S.0. scores f o r M.Sc. than Ph.D. 

students: 
chemists .3 
p h y s i c i s t s .1 

E f f e c t of context: 
Number of ideas submitted .254 
S.0. score (extended) reduced i n 

i n d u s t r i a l context .005< P< .01 
Number of su b j e c t s s c o r i n g l e s s i n 

i n d u s t r i a l context .001 
Number of zero reduced scores greater 

i n i n d u s t r i a l context _ .026 
Number of zero extended scores g r e a t e r 

i n i n d u s t r i a l context .017 



E f f e c t o f c o n t e x t ; 
( C o n t i n u e d ) 
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N u m b e r o f s c o r e s b e l o w p o o l e d m e d i a n . 
g r e a t e r i n i n d u s t r i a l c o n t e x t 

R e l a t i o n o f S . O . d i f f e r e n c e s c o r e a n d 
S . O . ( n o n - i n d u s t r i a l ) f o r n o n - d o u b l e -
z e r o s c o r e r s 

N u m b e r o f s u b j e c t s s u b m i t t i n g f e w e r 
s c i e n t i f i c i d e a s i n i n d u s t r i a l c o n 
t e x t v s . n u m b e r s u b m i t t i n g m o r e 

N u m b e r o f s u b j e c t s s u b m i t t i n g m o r e 
c o m m e r c i a l i d e a s i n i n d u s t r i a l c o n 
t e x t v s . n u m b e r s u b m i t t i n g f e w e r 

M o r e s c i e n t i f i c i d e a s s u b m i t t e d 
i n n o n - i n d u s t r i a l c o n t e x t 

M o r e c o m m e r c i a l i d e a s s u b m i t t e d 
i n i n d u s t r i a l c o n t e x t 

E f f e c t o n s t y l e v s . e f f e c t o n S . O . 
M o r e d o u b l e - z e r o S . O . s c o r e s a m o n g 

t h o s e s u b m i t t i n g m o r e c o m m e r c i a l 
i d e a s i n i n d u s t r i a l c o n t e x t 

A T I S s c o r e v s . e f f e c t o n S . O . s c o r e 
I d e a s o f h i g h e r o r i g i n a l i t y p r o p o r t 

i o n a t e l y l e s s f r e q u e n t i n i n d u s t r i a l 
c o n t e x t 

I n t e r a c t i o n e f f e c t o f A T I S a n d l e v e l 
o f o r i g i n a l i t y u p o n S . O . d i f f e r e n c e 
s c o r e s 

R e l a t i o n s a m o n g s t y l e , o r i g i n a l i t y , a t t i t u d e 
a n d o t h e r v a r i a b l e s : 

.042 

.126 

.000 01 

.00015 

.00025 

.0013 

.38 

.07 

.3 

.3 

>-5 

A T I S s c o r e s h i g h e r f o r S . O . d o u b l e - z e r o 
s c o r e r s : t r u e f o r b i o l o g i c a l a n d 
p h y s i c a l s c i e n c e s s e p a r a t e l y .005 
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P 

R e l a t i o n s among s t y l e , o r i g i n a l i t y , a t t i t u d e 
and other v a r i a b l e s ; 
(Continued) 

Smaller variance of ATIS scores f o r 
double-zero scorers <.01 

P r o p o r t i o n of double-zero scorers 
higher f o r b i o l o g i c a l than f o r 
p h y s i c a l sciences .074 

ATIS score v s . S.0. (reduced s c o r e ) ; 
I n d u s t r i a l context >.25 
N o n - i n d u s t r i a l context .10<P<.25 

Number of science ideas greater f o r 
non-zero scorers on S . 0 . ( i n d u s t r i a l ) ,025< P< .05 

( n o n - i n d u s t r i a l ) .09 
Number of science ideas l e s s f o r S.0. 

double-zero scorers .2 
Number of science ideas v s. ATIS score >.2 
General c r e a t i v i t y v s. higher ATIS 

score, r = .23 .18 
Subjects choosing i n d u s t r i a l research 

vs. academic career; higher s e l f - r a t e d 
c r e a t i v i t y . .02< P^ .05 
higher measured 
c r e a t i v i t y ,05< P< .10 

S e l f - r a t e d v s . measured c r e a t i v i t y <.05 
Non-conformist self-image vs. 

higher ATIS score ( s o c i o l o g y students) .04 



6 . T h e o r y , d i s c u s s i o n a n d C o n c l u s i o n s 
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T h e r e s e a r c h r e p o r t e d h e r e w a s d e s i g n e d n o t p r i m a r i l y 
t o t e s t a t h e o r y , b u t t o a n s w e r q u e s t i o n s o f f a c t a s a b a s i s 
f o r a n y m e a n i n g f u l a t t e m p t a t t h e o r y b u i l d i n g . N e v e r t h e l e s s , 
t h e . s e l e c t i o n o f v a r i a b l e s f o r s t u d y i n r e l a t i o n t o o r i g i n 
a l i t y w a s n o t h a p h a z a r d , b u t w a s b a s e d o n i m p l i c i t t h e o r e t 
i c a l c o n c e p t i o n s w h i c h w i l l n o w b e m a d e e x p l i c i t . T h e f i r s t 
p o s s i b i l i t y t h a t w a s a n t i c i p a t e d a s a f r a m e w o r k f o r i n t e r p r e t 
i n g a n y o b s e r v e d e f f e c t o f p r o b l e m c o n t e x t o n s c i e n t i f i c o r i g 
i n a l i t y w a s a f o r m o f d i s s o n a n c e t h e o r y , t h e c e n t r a l p o s t u l a t e 
o f w h i c h i n t h e p r e s e n t c a s e w o u l d b e t h a t p e r f o r m a n c e o n a n 
i n t e l l e c t u a l t a s k i s i m p a i r e d b y d i s s o n a n c e b e t w e e n a n i n d i v 
i d u a l ' s v a l u e s r e l e v a n t t o t h e t a s k a n d v a l u e s i m p l i c i t i n t h e 
d e f i n i t i o n o f t h e t a s k . T h u s , a s c i e n t i s t w h o b e l i e v e d t h a t 
t h e g o a l s o f s c i e n c e s h o u l d n o t b e o f a c o m m e r c i a l n a t u r e w o u l d 
n o t p e r f o r m a s w e l l o n a p r o b l e m r e q u i r i n g o r i g i n a l i t y s p e c 
i f i c a l l y i n t h e c o n t e x t o f a c o m m e r c i a l v a l u e s y s t e m . A r e a s 
o n a b l e h y p o t h e s i s i n t h a t c a s e w o u l d s e e m t o b e : T h e s t r o n g e r  
a n i n d i v i d u a l ' s o r i e n t a t i o n t o w a r d t h e v a l u e s o f ' p u r e s c i e n c e 1 , 
t h e g r e a t e r t h e a d v e r s e e f f e c t o f a c o m m e r c i a l c o n t e x t u p o n  
h i s p e r f o r m a n c e i n t e s t s o f t h o s e a s p e c t s o f s c i e n t i f i c t h i n k 
i n g t o w h i c h s u c h v a l u e s w e r e r e l e v a n t * . B u t t h i s h y p o t h e s i s 
* I t i s n o t s p e c i f i e d w h e t h e r t h e h y p o t h e s i s s h o u l d b e a p p l i e d t o 
t h e ' c o n v e r g e n t ' ( l o g i c o - d e d u c t i v e ) a s p e c t s o f s c i e n t i f i c t h i n k 
i n g , s i n c e t h e s e w e r e n o t t h e c o n c e r n o f t h e p r e s e n t r e s e a r c h . 
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w o u l d a p p e a r t o b e r e f u t e d b y t h e l a c k o f a n y o b s e r v e d a s s o c 
i a t i o n b e t w e e n A T I S s c o r e s a n d t h e d i f f e r e n c e b e t w e e n t h e 
e x t e n d e d S . 0 . s c o r e s . I f s u c h a . d i s s o n a n c e t h e o r y w e r e a p p 
l i c a b l e , o n e w o u l d e x p e c t t h a t f o r t h o s e h a v i n g a p u r e - s c i e n c e 
o r i e n t a t i o n , t h e c o n f l i c t b e t w e e n t h e i r o w n v a l u e s y s t e m a n d 
t h a t i m p l i c i t i n t h e i n d u s t r i a l p r o b l e m - c o n t e x t w o u l d b e t h e 
g r e a t e r a n d h e n c e a l s o t h e e f f e c t o n t h e i r o r i g i n a l i t y . 

A s e c o n d p o s s i b l e t h e o r y w a s t h a t f o r t h e c r e a t i v e s c i e n t 
i s t , r e g a r d l e s s o f h i s o w n a t t i t u d e t o w a r d I n d u s t r y , t h e c o m m 
e r c i a l a s p e c t o f t h e i n d u s t r i a l p r o b l e m c o n t e x t a c t s a s a 
c o n s t r a i n t u p o n t h e e x p r e s s i o n o f c r e a t i v i t y , b e c a u s e o f t h e 
i m p l i c a t i o n t h a t a c c e p t a n c e o f i d e a s p r o d u c e d b y t h e i n d i v i d u a l 
i s n o t u n c o n d i t i o n a l , b u t d e p e n d e n t u p o n c e r t a i n c o m m e r c i a l 
c r i t e r i a b e i n g m e t . T o t h e e x t e n t t h a t t h e c r e a t i v e i n d i v i d u a l 
v a l u e s a u t o n o m y , t h i s c o n d i t i o n a l i t y w o u l d b e e x p e c t e d t o b e 
p e r c e i v e d a s a c o n s t r a i n t . I n t h a t c a s e i t w o u l d b e h y p o t h e s 
i z e d t h a t i T h e g r e a t e r t h e o r i g i n a l i t y s h o w n i n a n u n r e s t r i c t e d  
c o n t e x t ( ' p u r e s c i e n c e ' i n t h e p r e s e n t c a s e ) , t h e g r e a t e r t h e 
r e s t r a i n t p e r c e i v e d i n a n d h e n c e t h e g r e a t e r t h e a d v e r s e e f f e c t 
o f t h e c o n d i t i o n a l i t y i m p l i c i t i n a c o m m e r c i a l c o n t e x t . B u t 
n o s i g n i f i c a n t r e l a t i o n s h i p w a s f o u n d b e t w e e n o r i g i n a l i t y i n 
t h e p u r e s c i e n c e c o n t e x t a n d t h e o r i g i n a l i t y d i f f e r e n c e s c o r e , 
w h i l s t t h e l a c k o f a n y s i g n i f i c a n t t e n d e n c y f o r t h e n u m b e r o f 

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



the e f f e c t of the context was unrel a t e d to the subject's 
l e v e l of o r i g i n a l i t y , as w e l l as to h i s a t t i t u d e toward 
i n d u s t r i a l science. 

A t h i r d p o s s i b i l i t y was that both of the p r e v i o u s l y 
considered t h e o r i e s would apply simultaneously, with- the e f f e c t 
of the' context being dependent upon both o r i g i n a l i t y and a t t 
i t u d e s of i n d i v i d u a l s , the two v a r i a b l e s having a cumulative 
e f f e c t . In f a c t , however, there was no d i f f e r e n c e between 
the o r i g i n a l i t y d i f f e r e n c e scores f o r subjects having ATIS 
scores above and below the median when t h i s comparison was 
made at above-median and below-median l e v e l s of o r i g i n a l i t y . 
This r u l e s , out the p o s s i b i l i t y that the apparent absence of 
any e f f e c t of e i t h e r o r i g i n a l i t y or a t t i t u d e could have been 
due to an a c t u a l e f f e c t being observed by i n t e r a c t i o n between 
the two v a r i a b l e s , which was u n l i k e l y i n any case, since the 
postulate d e f f e c t s of both v a r i a b l e s were i n the same d i r e c t i o n . 

A f o u r t h p o s s i b i l i t y would be that diminished s c i e n t i f i c . 
o r i g i n a l i t y i n the i n d u s t r i a l context was the r e s u l t of a b e l 
i e f on the sub j e c t ' s part that ideas acceptable to i n d u s t r y 
are r e l a t i v e l y 'safe' and c o n v e n t i o n a l , as w e l l as commercially 
worthwhile. In the i n d u s t r i a l problem-context, those subjects 
who were w i l l i n g to conform to what they construed as the r e 
quirements of the s i t u a t i o n would then produce ideas having 
those c h a r a c t e r i s t i c s . This theory would p r e d i c t an a s s o c i a t i o n 
between commercial s t y l e and diminished o r i g i n a l i t y i n the ideas 
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produced: whether t h i s a s s o c i a t i o n would tend to he manifes
ted i n each idea or merely i n each subject i s a moot p o i n t , 
but one would expect i t to show i n one form or the other. In 
f a c t , the r e s u l t s showed no a s s o c i a t i o n i n e i t h e r form between 
the d i f f e r e n c e scores f o r s t y l e and s c i e n t i f i c o r i g i n a l i t y , nor 
any a s s o c i a t i o n of commercial s t y l e w i t h lowered o r i g i n a l i t y , 
e s p e c i a l l y i n the i n d u s t r i a l context, where t h i s theory would 
p r e d i c t such an a s s o c i a t i o n . 

But a f i f t h theory, a l s o based on conformity, i s at 
l e a s t c o n s i s t e n t w i t h the p o s s i b l e a s s o c i a t i o n (P = .07) ob
served between s c o r i n g zero f o r o r i g i n a l i t y i n both contexts, 
and submitting more commercial ideas i n the i n d u s t r i a l context. 
This r e s u l t supports, at a low l e v e l of s i g n i f i c a n c e , the 
post hoc hypothesis t h a t : I n d i v i d u a l s having low s c i e n t i f i c  
o r i g i n a l i t y tend t o conform w i t h an i m p l i e d expectation that  
they produce commercial-type i d e a s , more than do i n d i v i d u a l s 
of g r e a t e r o r i g i n a l i t y . Subjects w i t h double-zero scores 
would be those having the lowest l e v e l of o r i g i n a l i t y , and 
according to the view of the c r e a t i v e i n d i v i d u a l presented i n 
the I n t r o d u c t i o n , .would be most l i k e l y to conform to the i m p l i e d 
requirements, of the i n d u s t r i a l context and produce ideas of a 
commercial type. Having no o r i g i n a l i t y capable of being meas
ured by the t e s t s and r a t i n g procedure used here, these subjects 
would not show the a s s o c i a t i o n between the d i f f e r e n c e scores 
f o r s t y l e and o r i g i n a l i t y p r e d i c t e d by the p r e v i o u s l y considered 
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theory. But there was nevertheless a r e d u c t i o n i n rated 
o r i g i n a l i t y amongst subjects other than those who scored aero 
i n both contexts, and t h i s phenomenon remains unaccounted f o r 
by any of the t h e o r i e s considered. Conformity, i n v o l v i n g both 
s t y l e and l e v e l of o r i g i n a l i t y , would appear not to f i t the 
r e s u l t s f o r these s u b j e c t s , since there was a negative assoc
i a t i o n (though not s i g n i f i c a n t ; P = .19) between commercial
ism and o r i g i n a l i t y , i . e . those who produced more commercial 
ideas i n the i n d u s t r i a l context tended to show gr e a t e r o r i g 
i n a l i t y i n that context. I f such a r e s u l t could be d u p l i c a t e d 
on a l a r g e r sample of s u b j e c t s , w i t h an acceptable l e v e l of 
s i g n i f i c a n c e , i t might be considered i n r e l a t i o n to the data 
on s e l f - r a t e d c r e a t i v i t y at Western, namely that science s t u 
dents choosing a career i n i n d u s t r i a l research had higher s e l f -
r a t e d c r e a t i v i t y , and probably higher measured c r e a t i v i t y 
(.05< P< .10) than those choosing an academic c a r e e r ( i n c l u d i n g 
r e s e a r c h ) . . • 

The two r e s u l t s together suggest that there e x i s t s a 
sub-type of science student whose l e v e l of o r i g i n a l i t y i s not 
reduced, or i s increa s e d , when producing ideas of a commercial 
type i n response to an i n d u s t r i a l problem. With only s i x subjects 
i n the present sample showing t h i s type of response, there i s 
l i t t l e p o s s i b i l i t y of d i s c o v e r i n g much more about i t , but i t 
was found that none of the s i x was a b i o l o g i c a l student ( f o r 
which the p r o b a b i l i t y i s .08). I t would be p r e d i c t e d that 
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s u b j e c t s h a v i n g t h i s p r e s u m a b l y a p p l i e d s c i e n c e o r i e n t a t i o n 

w o u l d h a v e l o w e r A T I S s c o r e s , b u t t h i s w a s n o t t r u e o f t h e . 
f o u r c h e m i s t s i n t h i s g r o u p o f s i x , t h o u g h i t w a s o f t h e t w o 
p h y s i c i s t s . T h e l a t t e r h a d s c o r e s o f 1 3 a n d 1 6 , c o m p a r e d t o 
a m e a n o f 2 4 . 7 f o r t h e r e m a i n i n g p h y s i c s g r a d u a t e s . T h e p r o 
b a b i l i t y o f t w o s u c h e x t r e m e s c o r e s i n t h e s a m e d i r e c t i o n c o n 
s i s t e n t w i t h t h e h y p o t h e s i s i s o n l y . 0 1 , s o t h a t d e s p i t e t h e 
v e r y s m a l l n u m b e r s i n v o l v e d , i t m a y b e t r u e , a t l e a s t f o r p h y 
s i c i s t s , t h a t t h e r e e x i s t s a s m a l l p r o p o r t i o n o f s u b j e c t s r e l 
a t i v e l y s t r o n g l y o r i e n t e d t o w a r d i n d u s t r i a l v a l u e s , w h o e x h i b i t 
g r e a t e r o r i g i n a l i t y w h e n c o n f o r m i n g t o . t h e n o r m s i m p l i e d b y 
a p r o b l e m p r e s e n t e d i n a n i n d u s t r i a l c o n t e x t . 

T h u s f o r t h e s e t w o p h y s i c i s t s , a d i s s o n a n c e t h e o r y s i m i 
l a r t o t h a t c o n s i d e r e d f i r s t w o u l d a p p e a r t o f i t t h e d a t a , 
e x c e p t t h a t t h e d i s s o n a n t v a l u e s y s t e m w o u l d b e t h a t o f n o n -
i n d u s t r i a l s c i e n c e . B u t i t i s d i f f i c u l t t o a c c e p t t h a t a p u r e -
s c i e n c e c o n t e x t s h o u l d b e r e g a r d e d a s h a v i n g a n " a d v e r s e " e f f e c t , 
c o n s i d e r i n g t h a t e v e n t h e m o s t a p p l i e d s c i e n t i s t i s i m m e r s e d 
i n a p r o f e s s i o n a l g r o u p w h o s e v a l u e s a n d t r a d i t i o n s a r e p r e 
d o m i n a n t l y t h o s e o f " s c i e n c e f o r i t s o w n s a k e " . T h e r e a r e , 
o f c o u r s e , a l t e r n a t i v e h e r o e s a n d l e g e n d s i n t h e t r a d i t i o n 
f o r t h o s e o f a n a p p l i e d s c i e n t i f i c o r i e n t a t i o n t o t a k e a s 
r e f e r e n c e s t a n d a r d s , b u t t h e s e a r e a l m o s t c e r t a i n l y p r e d a t e d 
a n d o u t w e i g h e d b y t h o s e o f p u r e s c i e n c e . N e v e r t h e l e s s , t h e 
d a t a s h o w t h a t f o r a v e r y s m a l l p r o p o r t i o n o f t h e p r e s e n t s a m p l e , 



s c i e n t i f i c o r i g i n a l i t y i s higher i n a context that i s i n 
accord w i t h the s u b j e c t s ' own a t t i t u d e s toward a p p l i e d s c i e n c e , 
At l e a s t f o r t h i s type of s u b j e c t , i t would seem to be p r e f e r 
able to rephrase the dissonance hypothesis, s h i f t i n g the sem
a n t i c emphasis as f o l l o w s : Some i n d i v i d u a l s ' performance i n  
c r e a t i v e i n t e l l e c t u a l a c t i v i t y i s enhanced i n contexts having  
reference to values which are consonant w i t h those i n d i v i d u a l s '  
own v a l u e s . The f a c t remains, however, that f o r the m a j o r i t y 
of subjects i n the present study there was no evidence t h a t 
such a consonance (or dissonance) theory was a p p l i c a b l e * 

At t h i s point i n the d i s c u s s i o n , i t i s very obvious that 
one c o n c l u s i o n to be drawn from t h i s e x p l o r a t o r y study i s t h a t 
there i s a considerable d i v e r s i t y of types of response to t e s t s 
of s c i e n t i f i c o r i g i n a l i t y . By accepting r e s u l t s which i n some 
cases are of a low order of s t a t i s t i c a l s i g n i f i c a n c e , i t i s 
p o s s i b l e to d e l i n e a t e three p o s s i b l e types of subject w i t h 
d i f f e r e n t patterns of response. 

F i r s t i s what may be c a l l e d the 'uncreative pure s c i e n t 
i s t " , who produces only commonplace or u n s p e c i f i c ideas i n 
e i t h e r an i n d u s t r i a l or a n o n - i n d u s t r i a l t e s t s i t u a t i o n , tends 
to be a b i o l o g i c a l s c i e n t i s t , to have a r e l a t i v e l y high ATIS 
score and to be a member of a group that i s r e l a t i v e l y homo
geneous i n showing a pure science o r i e n t a t i o n . About 50 per 
cent of b i o l o g i c a l science graduates may be of t h i s type and 
20 per cent of p h y s i c a l s c i e n t i s t s . ' 
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S e c o n d i s t h e ' c r e a t i v e a p p l i e d s c i e n t i s t ' , w h o i s l i k e l y 

t o b e a p h y s i c i s t o r c h e m i s t a n d t o s h o w . m o r e o r i g i n a l i t y 
i n a n i n d u s t r i a l c o n t e x t , w h e r e t h e i d e a s h e p r o d u c e s t e n d t o 
b e o f a c o m m e r c i a l t y p e , t h a n h e d o e s i n a n o n - i n d u s t r i a l . c o n 
t e x t . A b o u t 2 0 p e r c e n t o f p h y s i c a l s c i e n t i s t s m a y b e o f t h i s 
t y p e ( 2 2 p e r c e n t i n t h e p r e s e n t s a m p l e ) . 

A m o n g s t t h e r e m a i n i n g s u b j e c t s ( a b o u t 5 0 , p e r c e n t o f t h i s 
s a m p l e ) , w h o m a y b e d e s i g n a t e d t h e ' c r e a t i v e p u r e s c i e n t i s t s ' 
a n d w h o h a d l o w e r c r e a t i v i t y s c o r e s i n t h e i n d u s t r i a l t h a n ' 
i n t h e n o n - i n d u s t r i a l c o n t e x t , t h e r e w a s , a s i n t h e l a r g e r 
g r o u p , n o a s s o c i a t i o n ( r = . 0 1 ) b e t w e e n A T I S s c o r e a n d S . 0 . 
d i f f e r e n c e s c o r e . T h e p r o b a b i l i t i e s a s s o c i a t e d w i t h t h e t e n 
d e n c y o f t h e s e s u b j e c t s t o s u b m i t m o r e c o m m e r c i a l i d e a s I n t h e 
i n d u s t r i a l c o n t e x t a n d m o r e s c i e n t i f i c i d e a s i n t h e n o n - i n d u s t 
r i a l c o n t e x t , w e r e . 1 1 a n d . 0 4 6 r e s p e c t i v e l y , b o t h o f w h i c h a r e 
m u c h l e s s s i g n i f i c a n t t h a n t h e c o m p a r a b l e v a l u e s f o r t h e w h o l e 
s a m p l e ( .0013 a n d . 0 0 0 2 5 ) . I t w o u l d s e e m , t h e r e f o r e , t h a t 
w h i l e t h e s e s u b j e c t s w e r e a f f e c t e d a d v e r s e l y b y t h e i n d u s t r i a l 
c o n t e x t a s r e g a r d s t h e i r o r i g i n a l i t y , t h e y w e r e a f f e c t e d l e s s 
t h a n o t h e r s u b j e c t s a s r e g a r d s t h e t y p e o f i d e a t h e y p r o d u c e d , 
e s p e c i a l l y i n t h e i r r e l a t i v e l a c k o f a n y t e n d e n c y t o c o n f o r m 
t o t h e i m p l i e d r e q u i r e m e n t s o f t h e i n d u s t r i a l , c o n t e x t b y p r o 
d u c i n g m o r e c o m m e r c i a l i d e a s . 

A p o s s i b l e f r a m e w o r k i n w h i c h t o o r d e r t h e s e d i v e r s e t y p e s 
o f r e s p o n s e w o u l d b e t h a t o f r e f e r e n c e g r o u p s a n d i n d i v i d u a l 
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r o l e c o n c e p t s , t h o u g h i t w o u l d a p p e a r t h a t t h e s e c a n p r o v i d e 
o n l y a d e s c r i p t i v e t e r m i n o l o g y , r a t h e r t h a n a d y n a m i c t h e o r y 
i n t h e p r e s e n t c a s e . A p u r e l y r o l e - c o n c e p t t h e o r y o f s c i e n t 
i f i c o r i g i n a l i t y w o u l d s t a n d i n m a r k e d c o n t r a s t t o a p s y c h o l 
o g i c a l v i e w , o f o r i g i n a l i t y a s a n i n h e r e n t a b i l i t y o f t h e i n d i v 
i d u a l , t h e m a n i f e s t a t i o n o f w h i c h i s d e p e n d e n t u p o n s i t u a t i o n a l 
f a c t o r s . T h e e x t r e m e r o l e - c o n c e p t a p p r o a c h w o u l d a p p e a r t o b e 
t h a t t h e i n d i v i d u a l b e h a v e s c o n s i s t e n t l y w i t h w h a t h e b e l i e v e s 
t o b e a p p r o p r i a t e t o t h e i n t e r a c t i o n b e t w e e n h i s e n v i r o n m e n t 
a n d h i s o w n r o l e a s h e p e r c e i v e s i t . W e w o u l d t h e n s a y t h a t 
t h e s c i e n t i s t w h o ' i s l e s s o r i g i n a l i n a n i n d u s t r i a l c o n t e x t 
i s s o b e c a u s e o f h i s b e l i e f t h a t a " g o o d " s c i e n t i s t c a n o n l y 
p r o d u c e " p u r e " s c i e n c e ( t o u s e t h e o v e r - s i m p l i f i e d , ' a l l - o r -
n o t h i n g * t e r m i n o l o g y a p p r o p r i a t e t o a b e l i e f t h a t i s p r e s u m a b l y 
n o n - r a t i o n a l , i t s r e l e v a n c e t o t h e f a c t s n e v e r h a v i n g b e e n 
e x a m i n e d b y t h e a c t o r i n t h e s i t u a t i o n ) . 

C o n v e r s e l y , t h e s m a l l m i n o r i t y o f s u b j e c t s i n t h e p r e s e n t 
s t u d y w h o h a d a s t r o n g a p p l i e d s c i e n c e o r i e n t a t i o n a n d w e r e 
m o r e o r i g i n a l i n t h e i n d u s t r i a l c o n t e x t w e r e s o b e c a u s e t h e y 
b e l i e v e d t h i s t o b e c o n s i s t e n t w i t h t h e r o l e o f a n a p p l i e d 
s c i e n t i s t . P o r t h e s u b s t a n t i a l p r o p o r t i o n o f s u b j e c t s w h o h a d 
z e r o o r i g i n a l i t y s c o r e s i n b o t h c o n t e x t s a n d a s t r o n g p u r e 
s c i e n c e o r i e n t a t i o n , o n e m i g h t , v e r y t e n t a t i v e l y , s u g g e s t t h a t 
t h e y w e r e a f f e c t e d e v e n b y t h e ' r e s t r i c t i o n s ' i n h e r e n t i n a 
t e s t o f o r i g i n a l i t y a s s u c h , i r r e s p e c t i v e , o f t h e s p e c i f i c 
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c o n t e x t s a n d v a l u e s i n t r i n s i c t o t h e t e s t , T h i s i s t o p o s t 
u l a t e t h a t t h e s e s u b j e c t s w o u l d h a v e b e e n f o u n d b y s o m e o t h e r 
m e a n s t o h a v e ' m e a s u r a b l e o r i g i n a l i t y , b u t t h a t t h i s w a s n o t 
m a n i f e s t i n t h e P r o b l e m s a n d S o l u t i o n s t e s t . T h e r e w a s n o e v i 
d e n c e e i t h e r f o r o r a g a i n s t s u c h a v i e w f r o m t h e p r e s e n t s t u d y , 
i f t h e s m a l l c o r r e l a t i o n o f . 2 3 b e t w e e n A T I S a n d g e n e r a l c r e a t 
i v i t y f o u n d a t W e s t e r n i s d i s c o u n t e d , s i n c e t h e p r o b a b i l i t y o f . 
s u c h a v a l u e w a s . 1 8 w i t h t h e s m a l l n u m b e r o f s u b j e c t s t h a t 
w e r e i n v o l v e d . 

I t w o u l d , i n c o n c l u s i o n , a p p e a r t o b e t h e c a s e t h a t t h e r e 
p o r t e d r e s u l t s d o n o t a l l o w a n o b j e c t i v e c h o i c e t o b e m a d e b e t 
w e e n t h e a l t e r n a t i v e t h e o r e t i c a l f r a m e w o r k s b y a r o l e - c o n c e p t 
a p p r o a c h a n d a v i e w o f o r i g i n a l i t y a s a n i n h e r e n t , b u t s i t u a t -
i o n a l l y d e p e n d e n t , a b i l i t y d i f f e r i n g q u a n t i t a t i v e l y a m o n g s t 
i n d i v i d u a l s . T h e o p e r a t i o n a l d i s t i n c t i o n b e t w e e n t h e t w o t h e 
o r i e s s e e m t o b e i ) t h a t t h e r o l e - c o n c e p t t h e o r y p o s t u l a t e s n o 
u p p e r l i m i t t o t h e l e v e l o f o r i g i n a l i t y w h i c h t h e i n d i v i d u a l 
m a y r e v e a l , g i v e n a s i t u a t i o n i d e a l l y c o n s o n a n t w i t h h i s v a l u e s , 
e x c e p t t h a t w h i c h i s i n h e r e n t i n h i s c o n c e p t i o n o f h i s r o l e . . 
I t w o u l d s e e m t o f o l l o w f r o m t h e e x t r e m e s t a t e m e n t o f t h i s v i e w 
t h a t a l l ' s c i e n t i s t s a r e p o t e n t i a l E i n s t e i n s o r N e w t o n s , l a c k i n g 
o n l y t h e r i g h t s i t u a t i o n o r a b e l i e f i n t h e i r o w n p o t e n t i a l i t y ; 
i i ) t h a t t h e i n h e r e n t a b i l i t y c o n c e p t p o s t u l a t e s t h e m e c h a n 
i c a l o p e r a t i o n , o f a p s y c h i c p r o c e s s , i n w h i c h s u b j e c t i v e l y p e r 
c e i v e d f e a t u r e s o f a s i t u a t i o n a u t o m a t i c a l l y p r o d u c e a c e r t a i n 
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i n t e l l e c t u a l e f f e c t . 

P r o b a b l y t h e c o r r e c t v i e w l i e s s o m e w h e r e b e t w e e n t h e t w o 
e x t r e m e s , w i t h i n d i v i d u a l s h a v i n g c h a r a c t e r i s t i c a l l y d i f f e r 
e n t l e v e l s o f o r i g i n a l i t y ( p o s s i b l y m o d i f i a b l e o v e r t i m e , a s 

w e l l a s s i t u a t i o n a l l y ) , d e p e n d e n t u p o n m o r e o r l e s s c o n s c i o u s 
c o n c e p t s o f e a c h i n d i v i d u a l ' s a c t u a l , i d e a l a n d p o t e n t i a l r o l e s , 
b a s e d u p o n . h i s b e l i e f i n t h e a t t a i n a b i l i t y a n d l e g i t i m a c y o f 
p a t t e r n s o f b e h a v i o u r ( e . g . o f o c c u p y i n g a t t h e s a m e t i m e t h e 
r o l e s o f " c r e a t i v e s c i e n t i s t " a n d " a p p l i e d s c i e n t i s t " ) d e r i v e d 
b y r e f e r e n c e t o h i s t o r i c a l a n d c o n t e m p o r a r y ' s i g n i f i c a n t o t h e r s ' 
a n d ' g r o u p - m y t h s ' ( e . g . " S c i e n c e i s t h e p u r s u i t o f k n o w l e d g e 
f o r i t s o w n s a k e " ) , i n t h e f i e l d o f s c i e n c e . 
S u m m a r y o f c o n c l u s i o n s 

T h e c o n c l u s i o n s d r a w n f r o m t h e m a i n a n d s u b s i d i a r y s t u d i e s 
o f s c i e n t i f i c o r i g i n a l i t y a n d t h e p r e l i m i n a r y s t u d y o f a t t i t u d e s 
t o w a r d i n d u s t r i a l s c i e n c e w e r e a s f o l l o w s : 

i ) T h e r e w a s a n o v e r a l l h i g h l y s i g n i f i c a n t e f f e c t o f 
a n i n d u s t r i a l p r o b l e m c o n t e x t o n r a t e d s c i e n t i f i c o r i g i n a l i t y . 

i i ) T h e r e w a s a n e v e n m o r e s i g n i f i c a n t t e n d e n c y f o r 
s c i e n c e g r a d u a t e s t o p r o d u c e i d e a s o f a c o m m e r c i a l n a t u r e i n -
t h e i n d u s t r i a l m o r e t h a n i n t h e n o n - i n d u s t r i a l c o n t e x t . 

i i i ) O v e r t h e s a m p l e a s a w h o l e , t h e s e t w o e f f e c t s w e r e 
n o t s i g n i f i c a n t l y a s s o c i a t e d . 

i v ) D e t a i l e d a n a l y s i s o f t h e r e s u l t s i n d i c a t e d t h a t a t 
l e a s t t h r e e t y p e s o f s c i e n t i s t m i g h t b e d i s t i n g u i s h e d i n t h i s 
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s a m p l e , t h o u g h t h e s t a t i s t i c a l b a s i s f o r s o m e a s p e c t s o f t h i s 
t y p o l o g y w a s n o t a s r i g o r o u s a s m i g h t b e t h e c a s e w i t h a l a r g e r 
s a m p l e . T h e t h r e e t y p e s w e r e ; 

a ) T h e ' u n c r e a t i v e p u r e s c i e n t i s t ' , w h o o b t a i n s a z e r o 
s c o r e f o r o r i g i n a l i t y i n b o t h c o n t e x t s , t e n d s t o 
b e a g r a d u a t e o f t h e b i o l o g i c a l s c i e n c e s a n d t o h a v e 
a p u r e s c i e n c e o r i e n t a t i o n . H e p r o d u c e s m o r e c o m m 
e r c i a l i d e a s i n t h e i n d u s t r i a l c o n t e x t . 

b ) T h e ' c r e a t i v e a p p l i e d s c i e n t i s t " , w h o i s l i k e l y t o 
b e a c h e m i s t o r p h y s i c i s t a n d s h o w s m o r e o r i g i n a l 
i t y i n t h e i n d u s t r i a l c o n t e x t , w h e r e h e a l s o p r o 
d u c e s s i g n i f i c a n t l y m o r e c o m m e r c i a l i d e a s . 

c ) T h e ' c r e a t i v e p u r e s c i e n t i s t ' , w h o s c o r e s l e s s f o r 
o r i g i n a l i t y a n d p r o d u c e s f e w e r s c i e n t i f i c i d e a s i n 
t h e i n d u s t r i a l c o n t e x t , b u t s h o w s l e s s t e n d e n c y t h a n 
t h e o t h e r t w o t y p e s t o p r o d u c e m o r e c o m m e r c i a l i d e a s 
i n t h a t c o n t e x t . 

v ) A s f a r a s a d v e r s e e f f e c t s o f a n i n d u s t r i a l c o n t e x t 
a r e c o n c e r n e d , t y p e ( a ) p r e s e n t n o p r o b l e m , s i n c e t h e i r o r i g 
i n a l i t y i s z e r o i n b o t h c a s e s : t h e y c a n b e e a s i l y f i t t e d i n t o 
t h e p i c t u r e p r e s e n t e d i n t h e I n t r o d u c t i o n o f t h e c r e a t i v e 
p e r s o n a s n o n - c o n f o r m i s t , o r , b y c o n t r a s t , t h e u n c r e a t i v e p e r 
s o n a s r e a d i l y c o n f o r m i n g t o t h e i m p l i e d n o r m s o f a s i t u a t i o n . 
T y p e s ( b ) a n d ( c ) a r e , a s i t w e r e , t h e t w o s i d e s o f a n o t h e r 
c o i n : e a c h s h o w s i t s h i g h e s t o r i g i n a l i t y i n t h e s i t u a t i o n w h i c h 
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presumably best conforms to i t s own a t t i t u d e s toward the i d e a l 
nature of s c i e n c e , though t h i s i s borne out i n t h e i r ATIS 
scores only i n the case of the two p h y s i c i s t s i n the 'applied 
science' group. The p o s s i b i l i t y of there b e i n g . s c i e n t i s t s 
w i t h an a p p l i e d o r i e n t a t i o n who perform o p t i m a l l y as regards 
s c i e n t i f i c o r i g i n a l i t y i n the i n d u s t r i a l context i s supported 
by the a s s o c i a t i o n of higher measured and s e l f - r a t e d c r e a t i v i t y 
among science students i n t e n d i n g to make a career i n i n d u s t r i a l 
research. 

v i ) Probably the most s u r p r i s i n g r e s u l t of the study 
of o r i g i n a l i t y was the general l a c k of a s s o c i a t i o n between 
o r i g i n a l i t y or the e f f e c t of context on o r i g i n a l i t y and meas
ured a t t i t u d e s toward i n d u s t r i a l s cience, except f o r the ob
s e r v a t i o n that those s c o r i n g zero i n both contexts had d i s t 
i n c t l y higher ATIS scores. This was the more s u r p r i s i n g be
cause these subjects were conformist, i n that they produced 
more commercial ideas i n the i n d u s t r i a l context, and i t had 
been found p r e v i o u s l y • (though f o r so c i o l o g y students, not 
s c i e n t i s t s ) that higher ATIS scores were a s s o c i a t e d w i t h a 
non-conformist self-image. Although b i o l o g i s t s tended to have 
higher ATIS scores and a d i s p r o p o r t i o n a t e l y l a r g e number of 
double-zero o r i g i n a l i t y scores, the a s s o c i a t i o n of these two 
v a r i a b l e s was found to hold f o r both b i o l o g i c a l and p h y s i c a l 
s c i e n t i s t s . This r e s u l t i s c e r t a i n l y one that should be i n 
v e s t i g a t e d i n any sequel to the research reported here. 



v i i ) A s r e g a r d s a t t i t u d e s f a v o u r i n g o r o p p o s i n g c o m m 
e r c i a l i z a t i o n o f i n d u s t r i a l s c i e n c e , i t w a s f o u n d t h a t c r i 
t e r i o n g r o u p s o f p u r e a n d a p p l i e d s c i e n c e , e c o n o m i c s a n d c o m m 
e r c e s t u d e n t s w e r e d i s t i n g u i s h e d , a t a l o w l e v e l o f s i g n i f i c a n c e , 
b y a b a t t e r y o f t h i r t y i t e m s r e f e r r i n g t o s u c h a t t i t u d e s . T h e 
l o w l e v e l o f o v e r a l l s i g n i f i c a n c e w a s e n t i r e l y d u e t o t h e 
c l o s e s i m i l a r i t y b e t w e e n t h e t w o s c i e n c e g r o u p s a n d b e t w e e n 
t h e e c o n o m i c s a n d c o m m e r c e g r o u p s . W h e n t h e f o r m e r w e r e 
c o m b i n e d a n d c o m p a r e d w i t h t h e c o m m e r c e g r o u p , t h e d e g r e e o f 
d i s c r i m i n a t i o n r o s e t o a h i g h l y s i g n i f i c a n t l e v e l f o r t h e o r i g 
i n a l b a t t e r y o f t h i r t y i t e m s . A s e t o f w e i g h t s f o r t h e s i x t e e n 
m o s t d i s c r i m i n a t i n g i t e m s w a s c a l c u l a t e d t o f o r m a s c a l e w h i c h 
a p p e a r e d , f r o m t h e r e s p o n s e s o f t h e s e c r i t e r i o n g r o u p s , t o 
m e a s u r e t h e e x t e n t t o w h i c h s u b j e c t s a p p r o v e d o f s c i e n t i f i c 
r e s e a r c h b e i n g d i r e c t e d t o w a r d , c o m m e r c i a l a n d i n d u s t r i a l g o a l s . 
A l l t h e r e s u l t s o f t h i s p h a s e o f t h e s t u d y w e r e c o n s i s t e n t 
w i t h ' w h a t h a d b e e n h y p o t h e s i z e d b e f o r e h a n d , e x c e p t t h e u n a n 
t i c i p a t e d f i n d i n g t h a t t h e c o m m e r c e g r o u p w a s m u c h l e s s h o m o 
g e n e o u s i n i t s a t t i t u d e s c o r e s t h a n w e r e t h e s c i e n c e a n d e c 
o n o m i c s s t u d e n t s . T h e i r r e s p o n s e s t o i t e m s w h i c h h a d b e e n 
c o n s t r u c t e d i n p a i r s a i m e d a t t h e s a m e f i f t e e n t o p i c s f r o m 
o p p o s i t e p o i n t s o f v i e w w e r e a l s o l e s s i n t e r n a l l y c o n s i s t e n t . 

• T h e s e r e s u l t s w e r e t h o u g h t t o b e r e l a t e d , t o t h e l o w e r l e v e l o f 
p r o f e s s i o n a l i z a t i o n , a n d c o n s e q u e n t l y o f g r o u p c o n c e n s u s o n 
r e l e v a n t i s s u e s , a m o n g t h o s e e n t e r i n g a c a r e e r i n b u s i n e s s , 



77 

c o m p a r e d t o t h e w e l l - e s t a b l i s h e d p r o f e s s i o n a l s t a t u s o f t h e 
s c i e n t i s t a n d t h e e c o n o m i s t . 

I n g e n e r a l , t h e r e s u l t s o f t h e s t u d y s u p p o r t e d t h e i d e a 
t h a t s c i e n t i s t s v i e w s c i e n c e d i f f e r e n t l y f r o m t h o s e w h o s e 
j o b w i l l i n c l u d e d e t e r m i n i n g s c i e n t i f i c r e s e a r c h p o l i c y i n 
i n d u s t r y , a n d t h a t t h i s d i s p a r i t y h a s a s i g n i f i c a n t e f f e c t 
o n s c i e n t i f i c t h i n k i n g i n r e l a t i o n t o i n d u s t r i a l p r o b l e m s . 
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A P P E N D I X I 

S T A T E M E N T S U S E D 
I N T H E A T I S S C A L E 
( A T T I T U D E S T O W A R D 

I N D U S T R I A L S C I E N C E ) 
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1 . S c i e n c e i s b a s i c a l l y t h e a p p l i c a t i o n o f e v e r y d a y c o m m o n 

s e n s e t o t h e s o l u t i o n o f p r a c t i c a l p r o b l e m s • ( V I I I ) 
2 . T h e f o r m u l a t i o n o f n e w e x p l a n a t o r y t h e o r i e s i s a m o r e 

i m p o r t a n t a s p e c t o f s c i e n c e t h a n t h e d i s c o v e r y o f n e w 
f a c t s . ( I I I B ) 

3-' A s e r i e s o f s h o r t , u n r e l a t e d r e s e a r c h p r o j e c t s i s l i k e l y 
t o y i e l d m o r e w o r t h w h i l e s c i e n t i f i c r e s u l t s t h a n a s i n g l e 
e x t e n d e d p r o j e c t l a s t i n g t h e s a m e t o t a l t i m e . ( V I A ) 

4 . . A s c i e n t i s t c a n n o t a n t i c i p a t e i n d e t a i l w h a t m e t h o d s a n d 
a p p a r a t u s m a y b e n e e d e d t o s o l v e a p a r t i c u l a r r e s e a r c h 
p r o b l e m . ( I I ) 

5 . I n d u s t r i a l i s t s w h o p r o v i d e f i n a n c i a l s u p p o r t f o r s c i e n t i f i c 
r e s e a r c h a r e j u s t i f i e d i n d e m a n d i n g t h a t i t s r e s u l t s b e 
o f v a l u e t o t h e m s e l v e s . ( I ) 

6 . S c i e n t i f i c r e s e a r c h c a n p r o d u c e g o o d r e s u l t s i n a h u r r y , 
j u s t l i k e a n y o t h e r i n d u s t r i a l t a s k s t h a t s o m e t i m e s h a v e 
t o b e c o m p l e t e d u r g e n t l y . ( V I ) 

7 . T h e b e s t m a n t o hea.6 a r e s e a r c h g r o u p i n i n d u s t r y i s o n e 
w h o i s m o r e c o n c e r n e d w i t h b a s i c , t h e o r e t i c a l s c i e n c e t h a n 
w i t h e c o n o m i c a n d a d m i n i s t r a t i v e m a t t e r s . ( I l l ) 

8 . T h e b e s t s c i e n t i f i c r e s e a r c h c a n n o t b e j u d g e d b y c o m m e r 
c i a l o r e c o n o m i c s t a n d a r d s . ( I ) 

9 . B e f o r e a l l o c a t i n g m o n e y f o r s c i e n t i f i c ' r e s e a r c h , a n i n 
d u s t r i a l c o n c e r n i s j u s t i f i e d i n r e q u i r i n g i t s s c i e n t i s t s 
t o f o r e c a s t t h e s o r t o f r e s u l t s t h e y a r e l i k e l y t o o b t a i n . ( V A ) 
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1 0 . T h e b a s i s o f t h e r a p i d d e v e l o p m e n t ! o f m o d e r n s c i e n c e h a s 

b e e n t h e t h e o r e t i c a l i n s i g h t s o f a r e l a t i v e l y s m a l l n u m b e r 
o f s c i e n t i s t s , r a t h e r t h a n t h e m o r e r o u t i n e e x p e r i m e n t a l 
w o r k c a r r i e d o n b y t h e m a j o r i t y o f i n d u s t r i a l s c i e n t i s t s . 
( V I I I ) 

1 1 . I n g e n e r a l , t h e m o s t w o r t h w h i l e s c i e n t i f i c r e s u l t s a r e 
l i k e l y t o b e o b t a i n e d o n l y f r o m r e s e a r c h t h a t h a s u n l i m i t e d 
t i m e a v a i l a b l e f o r i t s c o m p l e t i o n . ( V I A ) 

1 2 . T o b e o f m u c h u s e t o i n d u s t r y , a n y t h e o r y a s c i e n t i s t d e v 
e l o p s s h o u l d b e c a p a b l e o f b e i n g u n d e r s t o o d b y a n o n -
s c i e n t i s t i n t e r m s o f e v e r y d a y f a m i l i a r f a c t s . ( I I I B ) 

1 3 . I f s c i e n t i s t s s t o p p e d d e v e l o p i n g n e w t h e o r i e s f o r a f e w 
d e c a d e s a n d c o n c e n t r a t e d o n j u s t d i s c o v e r i n g f a c t u a l k n o w 
l e d g e o f n a t u r e , t h e r e w o u l d s o o n b e n o t h i n g w o r t h y o f t h e 
n a m e o f s c i e n c e l e f t i n e x i s t e n c e . ( I I I B ) 

1 4 . A s c i e n t i s t w o r k i n g f o r i n d u s t r y c a n ' t b e e x p e c t e d t o p r e 
d i c t w i t h a n y c e r t a i n t y t h e o u t c o m e o f a p a r t i c u l a r p i e c e 
o f r e s e a r c h . ( I V ) 

1 5 . S c i e n t i s t s i n i n d u s t r y s h o u l d d e v o t e m o s t o f t h e i r a t t e n t i o n 
t o r e s e a r c h p r o b l e m s t h a t a r e o f d i r e c t e c o n o m i c s i g n i f 
i c a n c e . ( I ) 

1 6 . N o s c i e n t i s t s h o u l d h a v e t o e a r n a l i v i n g d o i n g r e s e a r c h 
c o n t r o l l e d b y t h e p r o f i t - s e e k i n g m o t i v e s o f i n d u s t r y . ( I ) 

1 7 . T h e c o u r s e o f a n i n d u s t r i a l r e s e a r c h p r o g r a m m e s h o u l d b e 
p l a n n e d i n a d v a n c e , j u s t l i k e a n y o t h e r i n d u s t r i a l a c t i v i t y . 
( I I ) 
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1 8 . M u c h o f t h e s c i e n t i f i c e f f o r t e x p e n d e d o n d e v e l o p i n g n e w 

t h e o r i e s w o u l d h e b e t t e r a p p l i e d t o s o l v i n g p r a c t i c a l 
p r o b l e m s . ( I I I B ) 

1 9 . S c i e n t i f i c r e s e a r c h i s m o r e t h a n j u s t t h e m e t h o d i c a l 
a p p l i c a t i o n o f s c i e n t i f i c k n o w l e d g e a n d t e c h n i q u e . ( V I I I ) 

2 0 . A n i n d u s t r i a l r e s e a r c h s c i e n t i s t c a n n o t d o h i s b e s t w o r k 
i f t h e c o m p a n y ' s p o l i c y i s s u c h t h a t h i s r e s e a r c h m a y b e 
t e r m i n a t e d i n t h e e v e n t o f a d v e r s e e c o n o m i c c o n d i t i o n s 
d e v e l o p i n g . ( V I I ) 

2 1 . T h e p o s s i b l e e c o n o m i c v a l u e o f h i s r e s u l t s s h o u l d b e o f 
n o c o n c e r n t o a n i n d u s t r i a l r e s e a r c h s c i e n t i s t . ( I ) 

2 2 . S c i e n c e a d v a n c e s m o r e b y t h e s l o w , c a u t i o u s m o d i f i c a t i o n 
o f e s t a b l i s h e d p r i n c i p l e s t h a n b y a n o c c a s i o n a l m a j o r 
t h e o r e t i c a l r e f o r m u l a t i o n . ( V B ) 

2 3 . . S c i e n t i s t s s h o u l d c o n c e n t r a t e f o r a f e w y e a r s o n d e r i v i n g 
t h e p r a c t i c a l b e n e f i t s f r o m e x i s t i n g s c i e n t i f i c k n o w l e d g e , 
n o t k e e p l o o k i n g f o r n e w d i s c o v e r i e s . ( I I I B ) 

2 4 . T h e v e r y b e s t s c i e n c e i s a q u e s t f o r a n u n d e r s t a n d i n g o f 
n a t u r e , i r r e s p e c t i v e o f a n y c o m m e r c i a l i m p l i c a t i o n s . ( I ) 

2 5 . N o n - s c i e n t i s t s , f a m i l i a r w i t h i n d u s t r i a l a n d e c o n o m i c 
p r o b l e m s , s h o u l d h a v e t h e u l t i m a t e c o n t r o l o v e r t h e c o u r s e 
o f s c i e n t i f i c a d v a n c e . ( I ) 

2 6 . T h e f a c t t h a t h i s w o r k m a y i n c r e a s e t h e p r o f i t s o f t h e i n 
d u s t r i a l c o n c e r n s u p p o r t i n g h i s r e s e a r c h c a n o f t e n b e a n 
i m p o r t a n t i n c e n t i v e t o e v e n t h e b e s t r e s e a r c h s c i e n t i s t . ( I ) 



27. I f an i n d u s t r i a l concern only gives ' c o n d i t i o n a l ' approval 
to research p r o j e c t s , i n case i t i s l a t e r necessary to 
d i s c o n t i n u e them i n the event of unfavourable economic 
c o n d i t i o n s , there i s no reason why t h i s p o l i c y should 
adversely a f f e c t the work of research s c i e n t i s t s i n the 
company. (VII) 

28. Even s c i e n t i f i c research r e s u l t s which are incomprehensible 
to n o n - s c i e n t i s t s can be of great commercial value to 
i n d u s t r y . ( I I I A ) 

29. A s c i e n t i s t cannot be expected to do h i s best research 
work when an i n d u s t r i a l concern i s u r g e n t l y demanding 
r e s u l t s i n order to develop and market them ahead of a 
competitor. (VIB) 

30. A r e s e a r c h s c i e n t i s t i n i n d u s t r y should look f o r new 
f a c t u a l data and techniques, r a t h e r than t r y to develop 
new t h e o r i e s . ( I I I B ) 



A P P E N D I X I I 

R E S E A R C H M A T E R I A L S F O R 
A S M A L L - G R O U P S S T U D Y 

O P S C I E N T I F I C O R I G I N A L I T Y . 



84. 
O u t l i n e of the experimental design and procedure 

Purpose 

The purposes of t h i s experimental design are b r i e f l y 
as f o l l o w s ; 
1. To f i n d whether s c i e n t i f i c o r i g i n a l i t y c o r r e l a t e d w i t h 
scores on c r e a t i v i t y t e s t s . 
2 . To see to what extent summated o r i g i n a l i t y scores i n 
a group t e s t could he p r e d i c t e d from the scores of group 
members on an i n d i v i d u a l t e s t of s c i e n t i f i c o r i g i n a l i t y . 
3. To study the e f f e c t of an i n d u s t r i a l context upon 
s c i e n t i f i c o r i g i n a l i t y under two l e a d e r s h i p c o n d i t i o n s , 
(a) where the l e a d e r might be expected to s h i e l d the group 
from the norms i m p l i e d i n the problem s i t u a t i o n ; (b) where 
h i s own views would be consonant w i t h those i m p l i e d i n the 
problem s i t u a t i o n and he would be expected to t r a n s m i t t h e i r 
e f f e c t to the group. 
4. To see whether any e f f e c t as under (3) was g r e a t e r , 
the higher the rated c r e a t i v i t y and s c i e n t i f i c o r i g i n a l i t y 
of s u b j e c t s . 
5. To examine the dependence of l e a d e r - r e j e c t i o n upon 
dissonance amongst the values Of the group-members, the 
l e a d e r and the task s i t u a t i o n . 
Design 

The design i s a two-factor a n a l y s i s of variance f i x e d 



8 5 

e f f e c t s model w i t h p r o v i s i o n f o r between-cell matching on one 
a d d i t i o n a l v a r i a b l e , and covariance adjustment f o r one other. 

The two treatment f a c t o r s are: 
1. the context i n which a t e s t of o r i g i n a l i t y i s a p p l i e d ; 
2* the p u r e - s c i e n t i f i c or commercial o r i e n t a t i o n of the 
le a d e r appointed to each group. 

The v a r i a b l e f o r which between-cell matching i s p o s s i b l e 
i s the mean a t t i t u d e score ( a t t i t u d e s toward i n d u s t r i a l science) 
f o r each group of four s u b j e c t s . 

The v a r i a b l e f o r which covariance adjustment may be made 
i s the mean c r e a t i v i t y score f o r each group. 
Procedure 

Subjects are seated at t a b l e s randomly i n groups of f o u r , 
having been t o l d that they are t o take some t e s t s of i n d i v i d 
u a l s c i e n t i f i c o r i g i n a l i t y , without reference to group p a r t i c i 
p a t i o n . Each t a b l e has a reference l e t t e r p r i n t e d on a card 
l a i d at the centre.of the t a b l e , as does each subject before 
h i s own place at the t a b l e . The f o u r subject r e f e r e n c e - l e t t e r s 
are the same f o r each t a b l e . I t i s a n t i c i p a t e d t h a t twenty 
groups would be a s u f f i c i e n t number f o r s t a t i s t i c a l purposes, 
and t h a t a l l would be run simultaneously. Each subject has 
a stack of IBM cards beside h i s p l a c e , on which he w i l l w r i t e 
ideas i n the t e s t s of s c i e n t i f i c o r i g i n a l i t y . 

I n s t r u c t i o n Book I i s placed before each subject and i s 
opened and completed page by page, the experimenter g i v i n g 
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t h e s i g n a l t o t u r n o v e r when the a p p r o p r i a t e time has e l a p s e d . 

The sequence o f pages i s s e l f - e x p l a n a t o r y . Page 1 i s i n t e n d e d 

t o p r o v i d e a c o n t r o l f o r the degree o f a c q u a i n t a n c e among 

s u b j e c t s i n each group. Pages 2 and 3 are s t a n d a r d t e s t s o f 

g e n e r a l c r e a t i v i t y . Pages 4 - 7 comprise t h e ATIS s c a l e o f 

a t t i t u d e s toward i n d u s t r i a l s c i e n c e , i n a s h o r t e n e d s e l f - s c o r e 

form. A f t e r c o m p l e t i n g i t , each s u b j e c t e n t e r s h i s ATIS s c o r e 

on t h e Group S c o r e s Form l y i n g on h i s group's t a b l e ; t h e s e 

a r e c o l l e c t e d by t h e e x p e r i m e n t e r , t o t a l l e d and r a n k - o r d e r e d 

on t h e t o t a l s . Assuming t h a t t h e number o f groups p r e s e n t i s 

d i v i s i b l e by f o u r , t h e r a n k - o r d e r e d forms a r e d e a l t out i n t o 

f o u r p i l e s i n randomized o r d e r , e.g. i n t h e sequence P i l e 3, 

1, 4, 2; 1, 4, 2, 3; e t c . The f o u r p i l e s c o r r e s p o n d t o t h e 

f o u r t r e a t m e n t c o m b i n a t i o n s , hence t h e proce d u r e a c h i e v e s a 

randomiz e d m a t c h i n g , w h i c h s h o u l d reduce the e r r o r v a r i a n c e 

w i t h o u t i n f r i n g i n g the randomness r e q u i r e m e n t u n d e r l y i n g the 

a n a l y s i s o f v a r i a n c e d e s i g n . A l l o c a t i n g a group t o a p a r t i c u l a r 

t r e a t m e n t c o m b i n a t i o n d e t e r m i n e s whether t h e h i g h e s t o r l o w e s t 

s c o r i n g i n d i v i d u a l on the ATIS t e s t s h a l l be d e s i g n a t e d as 

group l e a d e r , and whether t h e group s h a l l t a k e t h e group 

Problems and S o l u t i o n s t e s t i n the i n d u s t r i a l o r t h e non-

i n d u s t r i a l c o n t e x t . 

W h i l e t h e above procedure i s b e i n g c a r r i e d out by t h e 

e x p e r i m e n t e r and h i s a s s i s t a n t s , t h e s u b j e c t s complete t h e 

i n d i v i d u a l Problems and S o l u t i o n s t e s t on Pages 8 and 9 . The 
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Group Scores Forms are then handed back to each o f the t a b l e s , 

w i t h I n s t r u c t i o n Book I I , on the f i r s t page of which the 

s u b j e c t s are informed t h a t a l e a d e r has been appointed. 

(Note: the l e t t e r J i s entered on each s c a l e before 

I n s t r u c t i o n Book I I i s handed out, a c c o r d i n g to whether the 

t e s t i s to be taken by that group i n the i n d u s t r i a l o r the 

n o n - i n d u s t r i a l c o n t e x t . I t i s suggested t h a t a score of about 

26 i s s u i t a b l e f o r the p o s i t i o n a t t r i b u t e d to the judging 

p a n e l ) . On the a l t e r n a t i v e v e r s i o n s of Page 2 a r e statements 

a l l e g e d t o d e f i n e the judges' a t t i t u d e s toward i n d u s t r i a l 

s c i e n c e . Page 3 d e s c r i b e s the method by which each group 

c o l l e c t i v e l y c a r r i e s out the t e s t , and the r o l e played by 

the l e a d e r . I t i s intended t h a t a r e c o r d of the number o f 

i d e a s which s u b j e c t s pass to t h e i r group l e a d e r , and the 

number he approves, should be used i n the subsequent a n a l y s i s 

as measures of l e a d e r - and group-acceptance of each o t h e r . 

The statement d e f i n i n g the method of s c o r i n g i s intended merely 

to e l i c i t the d e s i r e d response from s u b j e c t s : i t i s not the 

method of s c o r i n g a c t u a l l y to be used i n the a n a l y s i s , where 

a simple summation of i n d i v i d u a l s cores f o r a l l ideas produced 

(whether o r n o t accepted by the l e a d e r ) i s intended t o he 

employed. 

A f t e r completing the group t e s t , l e a d e r s are asked to 

p l a c e i n an envelope a l l the IBM cards f i l l e d i n by t h e i r 

group, and b r i n g i t to the experimenter's t a b l e . They are 



. . 88 
t h e n s e a t e d a t t a b l e s removed from t h e i r groups and complete 

Form L ( i n t e n d e d m e r e l y t o occupy t h e i r time w h i l e t h e i r 

group members complete Form M w i t h o u t the p o s s i b l y i n h i b i t i n g 

p r esence o f t h e i r group l e a d e r , about whom they a r e asked t o 

e x p r e s s t h e i r o p i n i o n i n t h a t f o r m ) . 



S.O./ A.T.I.S. 

RATING 

SESSION 

INSTRUCTION BOOK v 

EACH PAGE IS A SEPARATE STAGE IN THE 
RATING PROCEDURE, SO PLEASE DO NOT OPEN THE 
BOOK OR TURN ANY PAGE UNTIL ASKED TO DO SO. 



The reference letters for your table arc( )( )( ) 
Your own reference letter is,( ) 

Turn over: the card at the center of your table and copy 
the reference letters from i t into the spaces in the top line on 
this page, above. 

Nov/ turn over the card in-front of you' and copy the reference letter from i t into the space i n the second line above. 
Please answer the following questions. 

1. What i s your subject major? 
2. Which year are you in? Sophomore( ) 

Junior . ( ) 
Senior ( ) 

3.Sex. Malc(. ) Female( ) 
Zf.Hov; well do you know the people at your table? (This 

information i s needed to compute one of your ratings. 
It servos as a correcting factor). Put a check-mark 
i n one of the spaces under each person's letter i n the 
following table. Leave blank the spaces under your own 
letter . 

! His/Kcr letter..! 
! T ! M ! K ! E [ 

» 
I r i Never met before 

I t ! ! ! 
t i i 
j Ac quain tanc co 1 i 1 i i 

i 
i i Know each other cmitc well .... • . .. > 1 -J-

Page 1. 



RATING 1A 
ANAGRAf;iS. 

When the instructor says to begin, write down a l l the 
anagrams you can think of, having 5 OR MORE LETTERS, in the word 
GENERATION. An anagram contains - only letters selected from the given 
word, but arranged i n any order. People's names are not counted. Any 
words of foreign origin aiust bo of accepted usage in English-speaking 
countries. You wi l l have five minutes. 

The word i s G E N E R A T I _0 IT. 

Page 2. 



RATING IB 
UNUSUAL USES. 

When the i n s t r u c t o r says to begin, write down a l l the 
m o s t o r i g i n a l , but r e a l i s t i c uses you can t h i n k of f o r ONE BRICK. 
You w i l l have f i v e minutes. 

Write each i d e a on a separate card. 

Page 



ATTITUDES TOWARD INDUSTRIAL 

Industry i s one of the major i n s t i t u t i o n s in contemporary 

s o c i e t y ; and s c i e n t i f i c research i s one of the e s s e n t i a l bases of 

modern i n d u s t r y , without which, the economic growth of i n d u s t r i a l 

s o c i e t i e s could s c a r c e l y be maintained. So the nature of s c i e n t i f i c 

research i n i n d u s t r y i s p o t e n t i a l l y of considerable i n t e r e s t to 

students of pure and a p p l i e d science. 

What i s the. ideal nature of science i n i n d u s t r y , i n your 

opinion? Should s c i e n t i f i c research concentrate on the p r a c t i c a l 

problems faced by i n d u s t r y , and seek economically worthwhile-

solutions to. these problems; or should i t •pursue the ba s i c • goals o f 

fundamental pure scienc e , i r r e s p e c t i v e of economic c o n s i d e r a t i o n s ; 

or perhaps i t should be somewhere between these two a l t e r n a t i v e s ? 

What do vpu think? You can express your o p i n i o n about t h i s ' t o p i c by 

i n d i c a t i n g your response to each of the ten statements overleaf, as 

fo l l o w s . . 

I f you disagree s t r o n g l y with.a p a r t i c u l a r statement, 

put DD against i t . ' I f you disagree, but •don't f e e l s t r o n g l y , put D. 

I f you s t r o n g l y agree with a statement, put AA against i t , but i f 

you agree' without f e e l i n g very strongly, put A. F i n a l l y , i f you 

r e a l l y have no opi n i o n e i t h e r way about a small m i n o r i t y of the 

statements, or are unable tu decide one way or the other, put 0 

a g a i n s t them. 
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SCORING SHEET. 

C a l c u l a t e your own score on the A.T.I.S. 
r a t i n g s c a l e u s i n g the t a b l e on the next page* you 
can t u r n t h i s page without w a i t i n g f o r the i n s t r u c t o r . 

The b a s i c p r i n c i p l e i s very simple. The ".. 
items have d i f f e r e n t weights i n c o n t r i b u t i n g to your 
score and some items c o n t r i b u t e i n opposite d i r e c t i o n s 
because of the way they were worded. 

For each item, look at your response at the 
extreme r i g h t of the next page and see how' many A's 
or D's you put f o r i t . Then look to see' which side of 
the t a b i c on the next page to use f o r that p a r t i c u l a r 
i t e m, and enter the number of A's or D's i n the 
ap p r o p r i a t e column where i t says "Number of A's ( ) , s 

or" "Number of D's ( Than m u l t i p l y by the number 
shown i n that column, l e a v i n g the other column blank 
for that item. I f you put 0 for an item i t doesn't 
count toward your score, so pass on to the next item. 

Example. Suppose yov. put "AA" f o r Item 6. 
You \rould enter (2) i n the space provided i n the 
S ( l e f t hand) -column and m u l t i p l y i t by 3, to give 6, 
which you would w r i t e a f t e r the equals s i g n . S i m i 
l a r l y f o r a l l the other items. 

Then add. the columns s e p a r a t e l y , note which 
t o t a l i s g r e a t e r , and -./rite down the d i f f e r e n c e 
between the l a r g e r and the s m a l l e r . 

Look o v e r l e a f and sec whetnor you under
stand how to work out your score. The c a l c u l a t i o n i s 
a c t u a l l y very easy i f you f o l l o w i t step by step. 

Of course, i t ' s extremely important that 
you don't a l t e r any of the responses you have alr e a d y 
•written down. 
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"S" COLUMN " C " COLUMN 

Which column has the- greater t o t a l ? 
Enter C or S here -

Subtract the smaller . t o t a l from the 
greater and enter the d i f f e r e n c e hero 

A. I f the two t o t a l s are e x a c t l y equal: 5 
Write 0 as your score hero ~-===~~=̂  

STATEMENT 
N- RESPONSE 

ITEM ! NUMBER OF • NUMBER OF. - 1 . 

1 ! A's: ( )xl=... ..! D's:( ) x l - . , ,1 
2 ! D»s:( )zl=... . .1 A's: ( )si= i 2 . 
3 ! A's: ( ..! D' s: ( )xk~ i 
if ! D's:( ) x 5 = . . . . . J. A's: ( ) x 5 = ! 
5 ! D's:( ) x 5 = . . . . { A ' s : ( ) x 5 = i 3-

6 J A's: ( )x3=.. . . .! D's: ( )x3= i 
7 ! D's:( ) x 2 = . . ..J A's: ( / — • • • • # 

8. ! A's: ( ) x 2 = . . . . . i D's:( ) x 2 - , , , ,i 
9 ! A's: ( ) x 2 = . . . . .1 D's:( ) x 2 - . , .,! 
1 0 | A's: ( ) x 2 = . . . ..J D's:( )x2.= 

TOTAL { j TOTAL ->""""""•" J 

1 1 
(S column) | { (C column) 1 

•, , ., 1 

I f the two t o t a l s are not equal: 

7 . 

"C" means that your a t t i t u d e s toward, science 
i n i n d u s t r y resemble those of students majoring i n 
Commerce or Economics more than do the a t t i t u d o s 
of most Pure and. A p p l i e d Science students. 

"S" means that your a t t i t u d e s are toward the 
other extreme amongst Pure and. Applied. Science 
students, opposite to that symbolized by " C " . 

The highest score you could, got i n c i t h e r 
d i r e c t i o n would bo 5 ^ , but for science students a 
score above ^>0S or below 3 S i s q u i t e unusual. 

8. 

1 0 . 

NOW LOOK AT THE GROUP SCORES FORM ON YOUR TABLE 
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PROBLEMS AND SOLUTIONS (A) 

In t h i s t e s t of s c i e n t i f i c o r i g i n a l i t y , you w i l l he pre
sented w i t h a d e s c r i p t i o n of a s c i e n t i f i c s i t u a t i o n of r a t h e r w i d e 
scope, and. you have to t h i n k of p r o b l e m s that could be i n v e s t i 
gated, i n that s i t u a t i o n , and a l s o of ways i n w h i c h s o l u t i o n s to 
those problems might be .found. In order to get a score for 
o r i g i n a l i t y , on any i d e a that you w r i t e clown, i t must f i r s t of a l l 
b e r e a l i s t i c - a n d ' r e l e v a n t to the s i t u a t i o n . 

The prnb? cms and. s o l u t i o n s you suggest need not a l l bo 
r e l a t e d to one another. For example, you could, suggest an o r i g i n a l 
problem, but not ho5./ to solve i t ; or you could merely r e f e r to a 
w e l l-known problem, w h i c h wouldn't add. to your o r i g i n a l i t y score, 
but you could, put forward a r e a l l y new way of s o l v i n g i t , and t h i s 
w o u l d ' a d d to your score. Write each i d e a on a s e p a r a t e card, because 
each card can be scored only once. 

You w i l l have 3 minutes to read the d e s c r i p t i o n of the 
t e s t s i t u a t i o n c a r e f u l l y and to s t a r t t h i n k i n g of problems and. 
s o l u t i o n s . The i n s t r u c t o r v.all t e l l you when to s t a r t w r i t i n g . Then 
you w i l l , have 5 minutes to w r i t e do\m • the i d e a s you t h i n k arc the 
m o s t o r i g i nal« 

THIS IS AH INDIVIDUAL TEST. PLEASE DO NOT TALK TO ANYONE. 



PROBLEMS AND SOLUTIONS (A) 

Imagine you arc an independent research c o n s u l t a n t . A' 

Foundation seeks your advice on e s t a b l i s h i n g a program of research 

to develop now ki n d s of FOOD PRODUCTS, f o r which they have 

a v a i l a b l e a l a r g e grant from v a r i o u s sources, i n c l u d i n g government, 

i n d u s t r y and. consumer o r g a n i z a t i o n s . 

What problems would you suggest should be s t u d i e d , and 

how might they be solved? 
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GROUP SCORES FORK. 

Table (A)<^)(V) 

Pass t h i s form around the table and each enter your own 
score (number; and l e t t e r C or S) i n the enacce provided. 

) Your i n d i v i d u a l J Your score { 
i ! . . . . . . . .„ «--<-L 

{ reference l e t t e r ! Number! Lettorr} 
! R ! ! ! 
! K ! ! ! 
? , , , , j , . , , . ,, ^ » 

{ M i l l 
! T t ! ! 
< i i i 

Mien you have done that, please wait u n t i l the i n s t r u c t o r 
t e l l s you to turn to the next page i n the Instru c t i o n Book. 



ENTER THE REFERENCE LETTERS FOR YOUR TABLE HERE t i t i 

ENTER YOUR Olu REFERENCE LETTER HERE LJ 

S.O./ A.T.I.S. 
RATING 
SESSION 

INSTRUCTION EOOK II 



GHOUp TEST 

• ' T a n e x t r a t i n g c o n s i s t s of a t o s t of s c i e n t i f i c o r i g i n - ' r . I i t y s i m i l a r to t h e - o n e you have j u s t c oar elated, b u t to be done 
by t h e four people a t y o u r t a b l e as a group. 

Each group vri.ll have a l o a d e r , chosen on thr b a s i s o f your 
scores on the a t t i t u d e t e s t . The reference l e t t e r of the lea d e r of 
your group i s e n c i r c l e d on the GROUP SCORES form j u s t handed back 
to your t a b l e by the i n s t r u c t o r . Look on i t to see ../ho i s the 
1 e ad er o f you r grou-o. 

The f i r s t t h i n g for the leader to do i s to p l o t a l l four 
scores from the Group Scores form on the scale bo - l o w i n h i s o v / n 
I n s t u c t i o n Book and then i n the bocks of the three members of h i s 
group, u s i n g an enc i r c l e d , d o t l a b e l l e d with each parson's reference 
l e t t e r , l i k e the "J» al r e a d y marked on the s c a l e . "Write "LEADER" 
ag a i n s t .the: l e a d e r ' s score, so that tV- r e l a t i o n of h i s score to 
those of the members of h i s group i s apparent. Bote c a r e f u l l y that 
"S" scores go on the r i g h t hand side of the oce.lc, "C" scores on 
the l e f t . Pass your I n s t r u c t i o n Books to your group leader one at 
a time to have the a t t i t u d e scores p l o t t e d on the s c a l e . 

! ! i ; I i 1 1 1 I ! 
t~l~t»l-J.J.J~J.XJUJ-JL.»»2_.l»S»J_;..«JUSJU1..1..U.UX.LJ-.2 - l . J - U . i - J . - J . J . X - ' . - l . l - J . - i - . i . J . . X J . J 

5 0 . Zj.o 3 0 2 0 1 0 0 1 0 2 0 3 0 AO 5 0 

^C"_Sc_q£0§ "S"/.S^ores 

The " J " already mark-' d on the sca l e stands f o r "JUDGES", 
i t i s the aver.age score.of three i n d u s t r i a l roeearcli c a e c u t i v e s 
who have agreed to act as a panel f o r assessing' the r a t i n g s of 
students a t t e n d i n g these s e s s i o n s , i t has beep marked on the sc a l e 
so that you w i l l know what jsort of idea s are l i k e l y to get top 
grades. As a f u r t h e r a s s i s t i n that d i r e c t i o n , o v e r l e a f i s a -.. 
statement expressing, l a t e r a l s of the a t t i t u d e schedule you j u s t 
completed, the judges' views about science i n i n d u s t r y . Road, i t 
c a r e f u l l y a couple of times to get an o v e r a l l Impression of the 
judges' a t t i t u d e s toward the. hind of problem you a l l l b<~ doing next. 
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''The b a s i s of the r a p i d development of modern science 
has been the t h e o r e t i c a l i n s i g h t s of a r e l a t i v e l y small number of 
s c i e n t i s t s , r a t h e r than the more r o u t i n e experimental work c a r r i e d 
on by the m a j o r i t y of i n d u s t r i a l s c i e n t i s t s . Even s c i e n t i f i c 
t h e o r i e s which arc incomprehensible to n o n - s c i e n t i s t s i n terms of 
everyday f a m i l i a r f a c t s can be of great value to i n d u s t r y , and f o r 
that reason science should bo under the u l t i m a t e c o n t r o l of 
s c i e n t i s t s , s i n c e they understand i t s purpose. One aspect of the 
c o n t r o l of science -which may. have adverse e f f e c t s , on a s c i e n t i s t ' s 
work i s when a company's p o l i c y i s such that h i s research may be 
terminated, i n the event of unfavorable economic c o n d i t i o n s 
developing. The best s c i e n t i f i c research cannot be judged adequately 
by economic or commercial standards." 

What i s your immediate response to t h i s summary of the 
views held, by the three assessors f o r the next t o s t ? Put an "X" 
on the following scale- to i n d i c a t e your o p i n i o n . 

J - l ,.._! t _ I _ J 1 1 I.„_.„_J . J . 

Completely . 0 Completely 
d i s a g r e c agree 
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" I t i s tl i c more or l e s s r o u t i n e experimental work 
c a r r i e d on by the m a j o r i t y of i n d u s t r i a l s c i e n t i s t s that has led. 
to the r a p i d development of modern s c i e n c e , r a t h e r than the 
t h e o r e t i c a l i n s i g h t s of a r e l a t i v e l y small number of s c i e n t i s t s . 
To be of much use to i n d u s t r y , any theory a s c i e n t i s t develops 
should be capable of being e a s i l y understood by n o n - s c i e n t i s t s , 
who should have the u l t i m a t e c o n t r o l over the course of s c i e n t i f i c 
advance, because they are f a m i l i a r \/ith i n d u s t r i a l and economic 
problems. One e s s e n t i a l aspect of such c o n t r o l i s the termination 
of an i n d u s t r i a l s c i e n t i s t ' s research i n the event of adverse 
economic c o n d i t i o n s developing, but tin- a n t i c i p a t i o n that this 
may hanpen should not a f f e c t the q u a l i t y of h i s research work. 
S c i e n t i f i c r e s e a r c h , cv<*n the very, best, can be judged by economic 
or commercial standards-," 

What i s your immediate response to t h i s summary of the 
views h o l d by the three assessors for the next t e s t ? Put an "X". 
on the f o l l o w i n g s c a l e to i n d i c a t e your o p i n i o n . 

j j i._ t J . — . J 

Completely 0 
disagree 

Completely 
agree 
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S.0. RATING 2 
GROUP TEST. 

As i n the i n d i v i d u a l t e s t of s c i e n t i f i c o r i g i n a l i t y which 
you completed p r e v i o u s l y , each person w i l l w r i t e down the i d e a s 
he t h i n k s of, u s i n g a separate card f o r each i d e a . 

But f o r the group t o s t there i s one e s s e n t i a l d i f f e r e n c e , 
i n order to make i t a v a l i d t e s t of the c o n t r i b u t i o n made by each 
person to the o v e r a l l s c i e n t i f i c o r i g i n a l i t y of the group. The 
d i f f e r e n c e i s that i f you want am i d e a you have w r i t t e n down to 
count toward the group score, i t must be given to the group l e a d e r , 
one of whoso f u n c t i o n s i s to decide which ideas arc good enough 
( i . e . , Relevant, R e a l i s t i c and O r i g i n a l ) to be put forward on 
b e h a l f of the.whole group. I f he decides that an i d e a i s good 
enough, he w i l l put a. check-mark (v') and his,, i n i t i a l , s on the f r o n t 
of the card (the s i d e p r i n t e d with rows of numbers) and pass i t to 
the other 'members of h i s group to read, so that i t can s t i m u l a t e 
other o r i g i n a l i d e a s i n the group. The card w i l l then be put i n the 
box at the center of your t a b l e , when everybody has read. i t . 

I f the group leader does not t h i n k an i d e a i s r e l e v a n t 
and r e a l i s t i c and o r i g i n a l enough to be put forward on behalf of 
the whole group, he w i l l w r i t e an "X" and. his- i n i t i a l s on the s i d e 
of the•card where the rows of numbers are p r i n t e d ( i n the space 
above the rows), and. put i t s t r a i g h t i n t o the box without passing 
i t around the group. 

I f you arc not the group loader you can, i f you wish, put 
any of your cards s t r a i g h t i n t o the box y o u r s e l f , but they won't 
count toward, the group score i n that case, only toward your own 
i n d i v i d u a l score. But each 'person' s..OVEBALL ,scqrc ton t h i s t e s t i s 
l a r g e l y determined by the score- of h i e group: t h i s i s c s p e c i a 1 1 y 
true o f the l e a d e r , s i n c e a c o n s i d e r a b l e a a r t of h i s time w i l l be 
taken up with a s s e s s i n g the i d e a s of members of h i s group. 

The grouw le a d e r h i m s e l f w i l l not put any of h i s own ideas 
s t r a i g h t i n t o the box: a second e s s e n t i a l f u n c t i o n f o r him as leader 
i s to pass around, the group a l l the i d e a s ho h i m s e l f t h i n k s of and 
w r i t e s down. There i s no need for him to i n i t i a l and check-mark h i s 
own cards. 

In t h i s t e s t e v e r y t h i n g i s done i n w r i t i n g , since v e r b a l 
d i s c u s s i o n would d i s t u r b other groups i n t h e i r work. 

As before, a s c i e n t i f i c ' s i t u a t i o n w i l l be presented to you 
and you w i l l have three minutes to read i t c a r e f u l l y and s t a r t 
t h i n k i n g of problems and s o l u t i o n s . The i n s t r u c t o r w i l l t e l l you 
when to s t a r t w r i t i n g and you w i l l then have seven minutes for the 
t o s t . 

Leaders e s p e c i a l l y should rc-read. these i n s t r u c t i o n s to 
make sure they know what to do. 
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PROBLEMS AND SOLUTIONS ( B ) 

Imagine you are an independent research c o n s u l t a n t . A 

Foundation seeks your advice on e s t a b l i s h i n g a program of research 

to develop new k i n d s of CLOTHING MATERIALS, for which they have 

available a l a r g e grant from v a r i o u s sources, i n c l u d i n g government, 

i n d u s t r y and consumer o r g a n i z a t i o n s . 

What problems would you suggest should be s t u d i e d , and 

how might they be solved? 
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RESULTS-. 

PIcase itc- on the- attached envelope your name and the 
address where the r e s u l t s can be sent to you i n about three weeks. 

Now. w r i t e your group reference l e t t e r s and your i n d i v i d u a l 
r e f o r e n c c 1 c 11 e r h o r e. 

Group l e t t e r s ( )( )( ) 

'- - I n d i v i d u a l l e t t e r (- ) 

F i r s t names, 

When yea r e c e i v e your- r e s u l t s , they w i l l show your 
standings on the t e s t s , r e l a t i v e to others t a k i n g them, represented 
as a percentage-; e.. g. : 95 ;% 'would mean that your score was higher 
than 95% of the whole: sample.- of students on that t e s t ; 2% would 
mean that your score was b •-•!-->-•• than only ^po-euartor of the t o t a l 
sample. Your r e s u l t s w i l l be returned to you on. t h i s form. 

TEST ' ' ' ; • YOUR STANDING! 

L„ General c r e a t i v i t y j 
i • • i 

2 . S c i e n t i f i c o r i g i n a l i t y ( I n d i v i d u a l score) j - \ 
I i 
; ; 

3 . S c i e n t i f i c o r i g i n a l i t y (Group task) \ \ 
I - ! 

i ; 
i+„ A t t i t u d e s toward, i n d u s t r i a l , science I . \ 

Note that 'less i t i s a t e s t of a t t i t u d e s , not a b i l i t i e s , so 
a score of 9 5 ? - i s no ' b e t t e r 5 than a score of 5/-'", they simply have 
d i f f e r e n t meanings. A score below means that your a t t i t u d e 
toward the i d e a l nature of science i n i n d u s t r y as more l i k e that 
of students majoring i n commerce and economics than i s that of the 
average science er engineering student, 

Remember 'that these t e s t s are not i n f a l l i b l e , and a l s o 
that both a t t i t u d e s and a b i l i t i e s are l i k e l y to change over time, • 
e s p e c i a l l y i f yen d e l i b e r a t e l y set- out to c u l t i v a t e a p a r t i c u l a r 
eettitudc that yen. thinLa'neecscary for your chosen career Even 
aptitudes., sueh as s c i e n t i f i c o r i g i n a l i t y , can probably be increase-
by p r a c t i c e = , or diminished by neglect-



L 
S.O./ A . T . I . S . 

Before coming to the f i n a l stage of the r a t i n g s e s s i o n , 
the following i n f o r m a t i o n i s needed to compute your r a t i n g on the 
S.O. Test Number 2, 

Enter the reference l e t t e r s from the cover.of your 
I n s t r u c t i o n Book hero ,- ~-

Group I ! _ 

S e l f 

I n d i c a t e your response to each of the f o l l o w i n g questions 
by p u t t i n g an "X" at an appropriate p o s i t i o n on each of the s c a l e s . 

1. Did you enjoy being leader of your group 0 

L i k e d i t very 0 D i s l i k e d i t 
much . very much 

?~. Which member of your group 'do you t h i n k should be the leader 
fo r the next stage? 

C i r c l e one of these four l e t t e r s : T M K R 

3 . To what extent d i d you t r y to get your group to produce ideas 
of the s o r t that the- panel of judges -would be most l i k e l y to 
accept? 

Not at a l l Completely 

k. Do you t h i n k your group d i d as well as you would have l i k e d i t 
to on t h i s t o s t ? 

Yes Ho 

5. Did you have to r e j e c t iaore - ideas than you had. a n t i c i p a t e d , 
because'they wore not good enough to count for the whole group? 

J 2 Ji. J _ _ I L, - J 3 l 1 L 

Yes No 
6. What s o r t of a t t i t u d e should a leader have for a task such as 

t h i s , when the r e s u l t s are to bo assessed by a panel of judges 
like the ones i n t h i s case?' 

High ' 0 High 
"Couisorcc" "Science" 

Score . Score 



M 

RATING SESSION 

Before coming to the f i n a l stage of the r a t i n g s e s s i o n , 
the f o l l o w i n g i n f o r m a t i o n i s needed to compute your r a t i n g on the 
S.0. Test Number 2 . 

Enter the reference l e t t e r s from the cover of your 
I n s t r u c t i o n Book here . ; ; , 

Group' {___[ l__J 

Sol f L 

I n d i c a t e your response to each of the f o l l o w i n g questions 
by p u t t i n g an "X" at an a p p r o p r i a t e p o s i t i o n on each of the s c a l e s . 

1. Before s t a r t i n g the next stage of the s e s s i o n , how s a t i s f i e d 
arc you v/ith the leader appointed for your group? 

J I ! - ! i 1 . : L I i . L 

Completely 0 Completely • • 
d i ssa t i s f i o d sa t i s f i e d 

2 . Which member of your group do you t h i n k should, be the leader 
f o r the next stage? 

C i r c l e one of those four l e t t e r s T M K R 

3 . Te. what extent did. the l e a d e r t r y to get the group to produce 
i d e a s of the s o r t that the panel of judges would be most l i k e l y 
to accept? 

a i i I J i t - i i • j_ 
Not at a l l Completely 

L\.. .How o f t e n did, you f i n d t h a t you disagreed with your group 
l e a d e r ' s d e c i s i o n to accept or not accept an i d e a , e i t h e r your 
own or someone e l s e ' s ? 

Never Always 

5 . Would your group do b e t t o r or not as w e l l on t h i s kind, of t e s t 
with another member as loader i n s t e a d of the present one? 

i-iuch Same much 
b e t t o r werse 

What s o r t of s c i e n t i f i c a t t i t u d e s should a group leader have for 
a. task such as t h i s , where the r e s u l t s are to be assessed by a. 
panel of judges l i k e the ones i n t h i s case? 

High High 
"Commerce" '''Science" 

Score Score 


