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A B S T R A C T 

The r o l e o f con ten t i n r e a s o n i n g , by K I Manktelow 

A programme o f research i s r e p o r t e d i n which the e f f e c t s 
o f d i f f e r e n t con ten ts i n two d e d u c t i v e reason ing paradigms were 
i n v e s t i g a t e d . 

A rev iew o f the l i t e r a t u r e showed t h a t the two main 
de te rm inan t s o f performance are the l o g i c a l s t r u c t u r e o f the t a s k , 
and n o n - l o g i c a l performance v a r i a b l e s such as 'matching b i a s * . 
Match ing i s a pr ime de te rm inan t o f behav iour i n a b s t r a c t t a s k s , 
e.g. Wason's S e l e c t i o n t a s k . Th is i s shown by s y s t e m a t i c a l l y 
n e g a t i n g l o g i c a l r u l e components. However, a l a r g e l i t e r a t u r e 
i n d i c a t e s t h a t l o g i c a l performance i s f a c i l i t a t e d by u s i n g t h e m a t i c 
m a t e r i a l s . 

I n Experiment 1 these procedures were combined t o t e s t 
competing p r e d i c t i o n s about t h e i r i n t e r a c t i o n . Under bo th a b s t r a c t 
and themat ic m a t e r i a l s , performance was as p r e v i o u s l y found w i t h 
a b s t r a c t s - t he re was no f a c i l i t a t i o n by themat i c m a t e r i a l s . 

Experiments 2 - 5 i n v e s t i g a t e d p o s s i b l e f a c t o r s beh ind 
t h i s unusual r e s u l t : i t remained unchanged th roughou t . D i s c u s s i o n 
o f these f i n d i n g s , i n c l u d i n g a re -exam ina t i on o f p r e v i o u s papers , 
concluded t h a t t hema t i c m a t e r i a l s on l y f a c i l i t a t e d l o g i c a l performance 
i n c o n j u n c t i o n w i t h o t h e r h e l p f u l c o n t i n g e n c i e s . 

Experiment 6 used a t r u t h - t a b l e t a s k , u n s u c c e s s f u l l y , 
t o p r e t r a i n a l o g i c a l l y a p p r o p r i a t e s e l e c t i o n s e t . However, the 
t r u t h - t a b l e task o f f e r e d an a l t e r n a t i v e , l o g i c a l l y comparable 
paradigm f o r a f u r t h e r i n q u i r y i n t o con ten t e f f e c t s . Experiments? 
and 8 i n v o l v e d u s i n g thema t i c m a t e r i a l s i n t h i s tasks a long w i t h 
negated r u l e s . There was s i g n i f i c a n t evidence f o r a con ten t e f f e c t , 
bu t no t man i f es ted i n g r e a t e r l o g i c a l per formance. The r e s u l t s 
showed c l e a r e v a l u a t i o n p a t t e r n s i n the t hema t i c task compared w i t h 
a l e s s d e f i n i t e performance i n the a b s t r a c t t a s k . A t h e o r e t i c a l 
a n a l y s i s suggested t h a t t h i s e f f e c t was due t o s u b j e c t s * r e - i n t e r 
p r e t i n g the r u l e s r a t h e r than 'matching' . I m p l i c a t i o n s o f t h i s 
e x p l a n a t i o n f o r a g e n e r a l v iew o f reason ing performance and 
competence were d i scussed . 



THE ROLE OF CONTENT IN REASONING 

K I Manktelow 

Page 

PART ONE: REVIEW AND INTRODUCTION 2 

Chapter 1. I n t r o d u c t i o n : s y l l o g i s t i c r eason ing .. 3 

Chapter 2. P r e p o s i t i o n a l r eason ing : i n f e r e n c e 13 
tasks 

Chapter 3. T r u t h - t a b l e tasks •• 43 

Chapter 4. Wason's S e l e c t i o n task 67 

PART TWO: EXPERIMENTS 94 

Chapter 5. Exper iments 1 - 5: the S e l e c t i o n 95 
task 

Chapter 6. Experiment,' 6: S e l e c t i o n and t r u t h -
t a b l e tasks '34 

Chapter 7. Exper iments 7 & 8: T r u t h - t a b l e tasks 146 

PART THREE: GENERAL DISCUSSION 182 

Chapter 8. T r u t h - t a b l e per formance; l o g i c a l 
competence: c o n c l u s i o n s •• 183 

REFERENCES 223 

APPENDICES A - G 



PART ONE: REVIEW AND INTRODUCTION 

CHAPTER 1 

Page 

I n t r o d u c t i o n : s y l l o g i s t i c r eason ing 3 

Response b iases 6 

Content and c o n t e x t . . . . . . , . . . .. 9 

T a b l e s 

1 p.5 



The psychology o f d e d u c t i o n has had a h i s t o r y o f i r r e g u l a r 

and i n c r e a s i n g g row th , which i n some ways echoes the development of 

c o g n i t i v e psychology as a whole : a r e s t r i c t e d scope o f resea rch on 

p a r t i c u l a r q u e s t i o n s i n the 1930s and 19AOs, a g r a d u a l re-emergence 

and d i v e r s i f i c a t i o n o f approach i n the l a t e 1950s, f o l l o w e d by some

t h i n g o f an e x p l o s i o n o f i n t e r e s t , b o t h i n terms o f approaches and 

o u t p u t , i n the l a t e 1960s - 1970s. Of the two main f i e l d s o f 

d e d u c t i v e reason ing - r e l a t i o n a l and p r e p o s i t i o n a l - r e l a t i o n a l 

r eason ing was the f i r s t t o r e c e i v e a t t e n t i o n , w i t h the p i o n e e r i n g work 

of S t o e r r i n g i n the e a r l y 20th c e n t u r y and the work o f S e l l s and h i s 

co l l eagues i n the '30s l e a d i n g the way. P r o p o s i t i o n a l reason ing 

a t t r a c t e d a t t e n t i o n around 1960, l a r g e l y because o f the impact o f the 

t h e o r i e s o f P iage t and the new work emanating f rom Wason and h i s 

co-workers . Both o f these approaches are r e l e v a n t t o the r e s e a r c h t o 

be r e p o r t e d h e r e , bu t a t t h i s p o i n t i t w i l l be p r o d u c t i v e t o cons i de r 

the e a r l i e r s y l l o g i s m expe r imen ts , s i n c e f i n d i n g s which emerged f rom 

them a n t i c i p a t e and p a r a l l e l the c e n t r a l aspects o f the work r e p o r t e d 

bo th i n t h i s rev iew and i n the succeeding exper imen ts . S y l l o g i s t i c 

r eason ing has been found t o be i n f l u e n c e d by c e r t a i n e x t r a - l o g i c a l 

f a c t o r s , i n p a r t i c u l a r the c o n t e x t and c o n t e n t o f the problems and 

n o n - l o g i c a l response b i a s e s . I t was t h i s work wh ich engendered doubts 

i n e x p e r i m e n t a l psychology about the p r o p o s i t i o n a l c a l c u l u s o f f o r m a l 

l o g i c as a model f o r human t h o u g h t , doubts which w i l l be a l l u d e d t o 

and r e i n f o r c e d th roughou t t h i s r ev iew and l a t e r i n the d i s c u s s i o n . 

(The f o r m a l l o g i c a l bases o f the problems w i l l be i n t r o d u c e d as t h i s 

rev iew progresses and as the problems are e n c o u n t e r e d ) . Thus a b r i e f 

c o n s i d e r a t i o n o f the l i t e r a t u r e on s y l l o g i s m s w i l l p r o v i d e a framework 

on which t o e s t a b l i s h the bases b o t h o f the e x p e r i m e n t a l work r e p o r t e d 



here and the background t o i t . 

A s y l l o g i s m i s a q u a n t i f i e d d e d u c t i v e argument c o n s i s t i n g o f 

two premises and a c o n c l u s i o n . I n a t y p i c a l s y l l o g i s t i c r e a s o n i n g 

expe r imen t , the s u b j e c t i s p resen ted w i t h the premises and e i t h e r 

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

The q u a n t i f i e d premises are u s u a l l y i n the form o f a u n i v e r s a l s t a t e 

ment, e.g. *A11 A are B' or a p a r t i c u l a r s t a temen t , e.g. 'Some A are B'; 

these two s ta tements can be a f f i r m a t i v e or n e g a t i v e , and so t h e r e are 

f o u r b a s i c premise forms. These are shown i n Table l a . The f o u r 

premise forms can be pu t i n t o any 2-way c o m b i n a t i o n , and the p a t t e r n o f 

t h i s comb ina t i on i s known as the mood o f the s y l l o g i s m . The fo rm o f 

the argument a l s o v a r i e s a c c o r d i n g t o the o rde r i n which the terms 

occu r , and f o r m a l l y t he re are f o u r p o s s i b l e fo rms, or f i g u r e s as they 

are c a l l e d . Each c o n c l u s i o n has a s u b j e c t (S) and p r e d i c a t e ( P ) , 

and these are connected i n the premises by a midd le term (M). The e i g h t 

p o s s i b l e p e r m u t a t i o n s o f these terms are shown i n Table l b ; a l t h o u g h i n 

f o r m a l l o g i c the s u b j e c t o f the c o n c l u s i o n must occur i n the second 

premise , t h e r e i s no p s y c h o l o g i c a l reason f o r t h i s r e s t r i c t i o n (Wason 

& Johnson -La i rd , 1972) and so t h e r e are f o u r p o s s i b l e cor respondents 

t o the t r a d i t i o n a l f i g u r e s , w i t h premise o rde rs reve rsed t o make up 

the o t h e r s . To i l l u s t r a t e the c e n t r a l p o i n t s t o be made about d e d u c t i v e 

reason ing i n t h i s i n t r o d u c t i o n , here are two s y l l o g i s m s i n the AEE 

mood. and t h i r d f i g u r e : 

Premises A l l X are Y 

( I ) Some X are Z 

Conc lus ion Some Z are Y 

T h i s c o n c l u s i o n i s o b v i o u s l y v a l i d . 



TABLE 1 The s t r u c t u r e o f the s y l l o g i s m 

(a) Premise forms 

U n i v e r s a l 

A f f i r m a t i v e Negat ive 

A l l A are B No A are B 

N o t a t i o n : A E 

P a r t i c u l a r 

A f f i r m a t i v e Negat ive 

Some A are B Some A are no t B 

I 0 

(b) F i g u r e . The f o u r ' t r a d i t i o n a l ' f i g u r e s are g i v e n i n the f i r s t row 

S = Su b je c t P = P r e d i c a t e M = Midd le term 

Premises 

Conc lus ion 

F i g u r e 1 

M - P 

S - M 

F i g u r e 2 

P - M 

S - M 

F i g u r e 3 

M - P 

M - S 

S - P 

F i g u r e 4 

P - M 

M - S 

S - P 

Premises 

Conc lus ion 

S - M 

M - P 

S - M 

P - M 

M - S 

M - P 

M - S 

P - M 



Premises A l l p r i e s t s are good men 

(2) Some p r i e s t s are Nazis 

Conc lus ion Some Nazis are good men. 

As s y l l o g i s m No. 2 has the same s t r u c t u r e as the a b s t r a c t s y l l o g i s m 

No. 1, i t i s a l s o a v a l i d argument, b u t the t ime t o judge the v a l i d i t y 

o f the two s y l l o g i s m s may be d i f f e r e n t between the two examples, as 

indeed may be the d i r e c t i o n o f the judgement i t s e l f . T h i s i s because 

they d i f f e r i n two i m p o r t a n t r e s p e c t s : No, 2 i s composed o f r e a l i s t i c 

sentences, which have been c la imed t o make these problems e a s i e r , and 

the sentences c a r r y a c e r t a i n meaning which aga in may i n f l u e n c e 

r eason ing . P l a u s i b i l i t y o f b o t h premises and c o n c l u s i o n , i n t h i s case 

the r e l a t i o n o f p r i e s t s , Naz is , and the goodness o f the two p a r t i e s , 

may o b s t r u c t l o g i c a l judgement, so i t i s no t c e r t a i n whether the 

r e a l i s t i c con ten t o f the examples shou ld make the problem e a s i e r o r 

h a r d e r . A t h i r d f a c t o r , one which i s no t obv ious f rom the s y l l o g i s m s 

above, has a l s o been suggested t o i n f l u e n c e per formance: the 

n o n - l o g i c a l response b i a s o f * atmosphere', which i n t h i s case would 

p r e d i c t t h a t , s i n c e a t l e a s t one o f the premises c o n t a i n s 'some', t h e r e 

w i l l be a tendency f o r the c o n c l u s i o n a l s o t o do so, i r r e s p e c t i v e o f 

the l o g i c a l e f f e c t s o f t h i s c h o i c e . As the e f f e c t s o f c o n t e x t , c o n t e n t , 

and response b iases a l l have a wel l -documented h i s t o r y i n the resea rch 

l i t e r a t u r e , some more d e t a i l e d exam ina t i on o f them w i l l be under taken 

b e f o r e p roceed ing f u r t h e r . 

Response b i a s e s 

The 'atmosphere e f f e c t ' was one o f the f i r s t p s y c h o l o g i c a l 

f a c t o r s proposed t o account f o r observed response p a t t e r n s i n s y l l o g i s t i c 

r e a s o n i n g . I t has a s t r o n g form and a weak fo rm. The s t r o n g fo rm, pu t 

f o r w a r d by Woodworth & S e l l s ( 1 9 3 5 ) , s t a t e s t h a t the terms o f the 



premises o f a s y l l o g i s m c r e a t e an 'atmosphere' which pervades the 

c o n c l u s i o n , such t h a t ( i ) u n i v e r s a l and p a r t i c u l a r premises lead t o 

u n i v e r s a l and p a r t i c u l a r c o n c l u s i o n s r e s p e c t i v e l y , and ( i i ) a f f i r m a t i v e 

and n e g a t i v e premises lead t o a f f i r m a t i v e and n e g a t i v e conc lus i ons 

r e s p e c t i v e l y . Negat ives and p a r t i c u l a r s have a dominant e f f e c t , so 

t h a t i f the two premises have a t l e a s t one o f t h e s e , the c o n c l u s i o n 

w i l l be b i ased i n t h a t d i r e c t i o n . Th i s p r e d i c t s t h a t i f one premise 

i s n e g a t i v e and one p a r t i c u l a r , the c o n c l u s i o n shou ld be a p a r t i c u l a r 

n e g a t i v e - even though t h i s s p e c i f i c fo rm i s no t rep resen ted i n 

e i t h e r premise. The weak form of the atmosphere h y p o t h e s i s arose 

when S e l l s (1936) added the ' p r i n c i p l e o f c a u t i o n ' : t h a t s u b j e c t s are 

p red isposed t o accept weak r a t h e r than s t r o n g c o n c l u s i o n s , 'some' r a t h e r 

than ' a l l ' . 

Atmosphere was r e v i v e d and a t t a c k e d by Chapman & Chapman 

(1959) . They p o i n t ou t t h a t S e l l s ' c o n f i r m a t i o n o f the p r i n c i p l e o f 

c a u t i o n cou ld be a r t i f a c t u a l , s i n c e the u n i v e r s a l l o g i c a l l y e n t a i l s 

the p a r t i c u l a r - i f ' A l l A are B' i s t r u e , then 'Some A are B' must 

a l s o be t r u e - so t h a t one would expect more p a r t i c u l a r c o n c l u s i o n s 

a p r i o r i . They c r i t i c i s e S e l l s on o t h e r coun ts : c o n f u s i n g the mood 

and f i g u r e of h i s s y l l o g i s m s and g i v i n g the s u b j e c t s o n l y one 

c o n c l u s i o n t o e v a l u a t e w i t h each premise p a i r . Using a m u l t i p l e - c h o i c e 

t e s t i n which s u b j e c t s s e l e c t e d a c o n c l u s i o n f rom the f i v e p o s s i b l e 

a l t e r n a t i v e s , i n c l u d i n g 'no c o n c l u s i o n p o s s i b l e ' , they found r e s u l t s 

wh ich c o n f l i c t e d w i t h the p r e d i c t i o n s o f Atmosphere on some s y l l o g i s m s . 

They suggest t h a t s u b j e c t s are u s i n g a c o n v e r s i o n s t r a t e g y , a c c e p t i n g 

the converse o f the premise as a l s o t r u e ; t h i s i s l e g i t i m a t e o n l y f o r 

p a r t i c u l a r a f f i r m a t i v e s and u n i v e r s a l n e g a t i v e s . Thus e r r o r s are due 

to an u n d e r s t a n d i n g o f the premises which d i f f e r s f rom t h a t d i c t a t e d 



by f o r m a l l o g i c . The Chapman & Chapman r e s u l t s , i t should be no ted , 

on l y pose problems f o r Atmosphere as o r i g i n a l l y f o r m u l a t e d ( w i t h o u t 

the p r i n c i p l e of c a u t i o n ) on two premise t ypes , i n d i c a t i n g perhaps 

t h a t a comb ina t ion o f atmosphere and c o n v e r s i o n m igh t bes t account 

f o r the d a t a , a p o s i t i o n adopted by Begg & Denny (1969) . Erase (1966) 

has a l s o suggested t h a t the p r e d i c t i o n s o f Atmosphere may be confounded 

w i t h the l o g i c a l d e f i n i t i o n o f 'some'. Other workers have argued t h a t 

e r r o r s stem f rom f a u l t y (Henle , 1962) o r inadequate (Ceraso & P r o v i t e r a , 

1971) a n a l y s i s o f the premises. 

More r e c e n t l y , Johnson-La i rd (1975) has p o i n t e d out a 

d i f f e r e n t k i n d o f atmosphere e f f e c t , wh ich he c a l l s the ' f i g u r a l ' 

e f f e c t , r e s u l t i n g f rom the o rde r i n wh ich the terms appear i n the 

premises, and wh ich seems to opera te when the terms 'cross ove r ' . Thus, 

g i v e n the s y l l o g i s m A-B, B-C, where A-B i n d i c a t e s the o rder i n wh ich 

the terms are ment ioned i n the premises, 85% o f s u b j e c t s gave a 

c o n c l u s i o n i n the form A-C, whereas g i v e n B-A, C-B, 86% of the 

c o n c l u s i o n s were C-A. There was l i t t l e ev idence o f such b iases when 

the c o n n e c t i n g term B was e i t h e r ment ioned f i r s t i n b o t h or second i n 

b o t h . 

One can r e a d i l y a p p r e c i a t e f rom t h i s b r i e f exam ina t i on t h a t 

the l i t e r a t u r e on response b iases i n s y l l o g i s t i c r eason ing i s by no 

means i n t o t a l acco rd , and t h a t any account o f r eason ing based s o l e l y 

on Atmosphere or f i g u r a l e f f e c t s i s i nadequa te . For i n s t a n c e , such 

t h e o r i e s say n o t h i n g about how s u b j e c t s a r r i v e a t c o r r e c t deduc t i ons 

or *no c o n c l u s i o n p o s s i b l e ' answers, b o t h o f which account f o r l a r g e 

p r o p o r t i o n s o f the responses i n s t u d i e s where they are bo th a v a i l a b l e . 

N e i t h e r do they s p e c i f y what leads s u b j e c t s t o succumb to these 

tendenc ies i n the f i r s t p l a c e . The p o i n t i s however t h a t the i dea o f 



response b iases wh ich c u t across l o g i c a l r eason ing processes was 

e s t a b l i s h e d by these s t u d i e s , and t h a t even i f they do not p r o v i d e a 

w h o l l y s a t i s f a c t o r y account o f the observed b e h a v i o u r , the re i s reason 

t o b e l i e v e t h a t they have some i n f l u e n c e . I n p r e p o s i t i o n a l r e a s o n i n g , 

as we s h a l l see, n o n - l o g i c a l response b iases have a much s t r o n g e r c l a i m 

f o r acceptance. 

Content and c o n t e x t 

From response b iases we move on t o v a r i a b l e s i n h e r e n t i n 

the m a t e r i a l s which make up the premises o f these arguments: c o n t e n t 

and c o n t e x t e f f e c t s . These are c l o s e l y l i n k e d : the c o n t e x t o f an 

argument w i l l o b v i o u s l y be r e f l e c t e d i n the c o n t e n t , and s i m i l a r l y a 

p a r t i c u l a r c o n t e n t , e s p e c i a l l y i f i n t hema t i c terms, w i l l e x i s t i n and 

i n v o l v e some c o n t e x t , b u t b r o a d l y these break down i n the resea rch 

l i t e r a t u r e i n t o two v a r i a b l e s - r e a l i s m o f m a t e r i a l s ( c o n t e n t ) and 

the e f f e c t s o f p r i o r b e l i e f s ( c o n t e x t ) . 

The b e l i e f - b i a s e f f e c t i s a r e g u l a r f e a t u r e i n the s y l l o g i s t i c 

r eason ing l i t e r a t u r e ; i t appears i n the e a r l y h i s t o r y o f the resea rch 

( W i l k i n s , 1928), and i s s t i l l g o i n g s t r o n g ( R e v l i n & L e i r e r , 1978), w i t h 

a f a i r l y even s c a t t e r over the i n t e r v e n i n g 50 y e a r s . B r i e f l y , the 

e f f e c t i s t h a t when l o g i c and b e l i e f c o n f l i c t , l o g i c a l accuracy 

d e t e r i o r a t e s - people tend t o accept c o n c l u s i o n s which f i t t h e i r b e l i e f s , 

i r r e s p e c t i v e o f l o g i c a l v a l i d i t y . One o f the c l a s s i c exper iments was 

t h a t o f J a n i s & F r i c k (.1943), who ba lanced v a l i d i t y and i n v a l i d i t y o f 

c o n c l u s i o n s and agreement/disagreement w i t h s u b j e c t s * b e l i e f s , the 

l a t t e r b e i n g assessed by an a t t i t u d e t e s t . They found a tendency f o r 

s u b j e c t s t o accept an i n v a l i d c o n c l u s i o n which agreed w i t h t h e i r b e l i e f s , 

and t o r e j e c t v a l i d c o n c l u s i o n s which d i d n o t . Th i s was a m a r g i n a l 

e f f e c t , s i n c e o n l y 23% o f a l l judgements were e r roneous , and a t h i r d 



of these e r r o r s d i d not f o l l o w the b e l i e f - b i a s p r e d i c t i o n s . Morgan 

& Morgan (1953) found t h a t l o g i c a l performance on s i m i l a r types o f 

problems t o those used by J a n i s & F r i c k was improved by t h r e e hou rs ' 

t r a i n i n g i n f o r m a l s y l l o g i s t i c l o g i c b e f o r e t e s t i n g : Frase (1966) l a t e r 

e s t a b l i s h e d t h a t t h i s was due more t o an e f f e c t on the a p p r e c i a t i o n o f 

the l o g i c a l q u a n t i f i e r than any d i m i n u t i o n . o f the b e l i e f - b i a s e f f e c t 

per se. These are o n l y a few examples o f the k i n d o f s tudy done, b u t 

they serve t o i l l u s t r a t e the b e l i e f - b i a s e f f e c t , a c o n s i s t e n t though 

t h e o r e t i c a l l y t roublesome f i n d i n g (Morgan & Mor ton , 1944; Henle, 1962). 

As f o r the s imp le e f f e c t o f d i f f e r e n t types o f c o n t e n t on 

reason ing per formance, the most f r e q u e n t l y r e p o r t e d i s t h a t o f the 

d i f f e r e n c e between a b s t r a c t ( o r symbo l i c ) and t hema t i c (or c o n c r e t e , 

meaningful, r e a l i s t i c , f a m i l i a r ) m a t e r i a l s . I t i s commonly s t a t e d i n 

the l i t e r a t u r e t h a t r e a s o n i n g , bo th s y l l o g i s t i c and p r e p o s i t i o n a l , i s 

more l o g i c a l when problems c o n t a i n t hema t i c m a t e r i a l s than when they 

are i n a b s t r a c t form (see examples ( I ) and (2 ) above) . We s h a l l r e t u r n 

t o t h i s q u e s t i o n as i t a f f e c t s c o n d i t i o n a l r eason ing l a t e r ; l o o k i n g a t 

s y l l o g i s t i c r eason ing s p e c i f i c a l l y , i t i s i n f a c t d i f f i c u l t t o f i n d 

s t u d i e s devoted t o t h i s p a r t i c u l a r t o p i c . There are many wh ich use 

a b s t r a c t m a t e r i a l s and many which use t h e m a t i c s , b u t few wh ich 

compare the two. S e l l s (1936) r e p o r t s a t hema t i c m a t e r i a l s e f f e c t , and 

Wason & Johnson-La i rd (1972) q u a l i f y the d i s c u s s i o n o f Atmosphere by 

r e s t r i c t i n g i t t o a b s t r a c t m a t e r i a l s ( p . 133) , b u t the s tudy wh ich 

has become the co rne rs tone of the argument i s t h a t o f W i l k i n s (1928 ) . 

I t i s ment ioned th roughou t the s y l l o g i s t i c r eason ing l i t e r a t u r e , and 

c i t e d i n s e v e r a l s t u d i e s o f c o n t e n t e f f e c t s i n c o n d i t i o n a l r e a s o n i n g 

(e .g . Wason & Shap i r o , 1971; Johnson -La i rd , L e g r e n z i & L e g r e n z i , 1972; 

van Duyne, 1974; Staudenmayer, 1975). I t i s a p p r o p r i a t e t h e r e f o r e t o 
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examine t h i s paper more c l o s e l y , i n the l i g h t o f i t s undoubted 

h i s t o r i c a l s i g n i f i c a n c e . , 

W i l k i n s gave 81 c o l l e g e s t uden t s 160 s y l l o g i s m s c o m p r i s i n g 

AO problems i n A types o f m a t e r i a l s . There were t h r e e c o n c l u s i o n s a f t e r 

each s y l l o g i s m and the s u b j e c t s had t o e v a l u a t e the v a l i d i t y o f each, 

so they had t o make 480 e v a l u a t i o n s . T h i s t e s t was spread over t h r e e 

hours i n two separa te s e s s i o n s . Three o f the problems were i n f a c t 

t r a n s i t i v e i n f e r e n c e tasks and not q u a n t i f i e d s y l l o g i s t i c arguments o f 

the type under d i s c u s s i o n - The s c o r i n g system was t o compute f o r each 

s u b j e c t the percentage of c o r r e c t e v a l u a t i o n s f o r the i tems a t tempted -

an accuracy score c o n t r o l l i n g f o r , b u t no t r e f l e c t i n g , speed. W i l k i n s * 

a n a l y s i s i s based on t h ree parameters : mean accuracy sco res , c o r r e 

l a t i o n s between m a t e r i a l types and between s y l l o g i s m scores and 

i n t e l l i g e n c e t e s t s , and i n s p e c t i o n o f i n d i v i d u a l d a t a . Tak ing these 

i n o r d e r : f o r the two types o f c o n t e n t wh ich most c l o s e l y cor respond 

t o those used i n the papers and exper iments t o be r e p o r t e d , p e r c e n t 

c o r r e c t responses are - Themat ic : 84.6%, A b s t r a c t : 75.6%. The 

c o r r e l a t i o n between scores w i t h these m a t e r i a l s i s +.70 (N=80) . On 

i n s p e c t i o n , i t seemed t h a t more s u b j e c t s found g r e a t e r d i f f i c u l t y w i t h 

a b s t r a c t m a t e r i a l s than w i t h t h e m a t i c s , the d i f f e r e n c e i n accuracy 

scores between m a t e r i a l s b e i n g g rea te r , f o r the fo rmer s e t o f s u b j e c t s . 

There i s no s t a t i s t i c a l a n a l y s i s t o e s t a b l i s h whether these d i f f e r e n c e s 

are s i g n i f i c a n t , i n f a c t the c o r r e l a t i o n seems t o i n d i c a t e t h a t , as 

W i l k i n s pu ts i t , " t h e r e i s a h i g h degree o f r e l a t i o n between a b i l i t y 

t o reason w i t h f a m i l i a r m a t e r i a l and a b i l i t y t o reason w i t h more 

a b s t r a c t m a t e r i a l ' " . W i l k i n s makes much o f i n d i v i d u a l d i f f e r e n c e s and 

emphasises how wide they a r e , and h i s f u r t h e r c o n c l u s i o n s r e f l e c t t h i s . 

To quote aga in : " i t would seem t h a t changing the m a t e r i a l does t o some 
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e x t e n t change t h e p o s i t i o n o f some i n d i v i d u a l s i n r e g a r d t o 

t h e i r a b i l i t y t o do ( s y l l o g i s t i c ) r e a s o n i n g . T h a t i s , some 

i n d i v i d u a l s do b e t t e r w i t h more a b s t r a c t m a t e r i a l t h a n w i t h 

more f a m i l i a r and c o n c r e t e m a t e r i a l , - and o t h e r s do b e t t e r 

w i t h f a m i l i a r m a t e r i a l . " 

Some p o i n t s need t o be made h e r e , s i n c e t h e y w i l l 

r e c u r l a t e r . F i r s t l y , t h e r e i s l i t t l e e v i d e n c e t o s u g g e s t an 

o v e r a l l f a c i l i t a t i o n o f r e a s o n i n g by r e a l i s m i n t h i s s t u d y , 

i n s p i t e o f a somewhat i n c o n s i s t e n t c o n c l u s i o n t o t h a t e f f e c t 

i n W i l k i n s * own summary. Such d i f f e r e n c e s as t h e r e a r e a r e n o t 

o f t h e o r d e r c l a i m e d i n some p r o p o s i t i o n a l r e a s o n i n g p a p e r s -

a s c o r e o f 75% l o g i c a l l y c o r r e c t w i t h a b s t r a c t m a t e r i a l s w o u l d 

be r e g a r d e d as f r e a k i s h l y h i g h i n c o n d i t i o n a l r e a s o n i n g r e s e a r c h 

and seem a t b e s t t o be m a r g i n a l t e n d e n c i e s i n some i n d i v i d u a l s . 

I t i s t h e r e f o r e a p p a r e n t t h a t t o p resume, w i t h o u t q u a l i f i c a t i o n , 

t h a t t h e m a t i c m a t e r i a l s f a c i l i t a t e l o g i c a l r e a s o n i n g i s t o r u n 

away w i t h an u n w a r r a n t e d c o n c l u s i o n , s u p p o r t e d o n l y by d a t a f r o m 

a s i n g l e , o l d , s t a t i s t i c a l l y i n c o n c l u s i v e s t u d y . T h i s i s a 

theme w h i c h i s t o r e a p p e a r a f t e r c o n s i d e r a t i o n o f t h e l i t e r a t u r e 

on p r o p o s i t i o n a l r e a s o n i n g , and i t i s t o t h i s w h i c h we now t u r n . 
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I n t h e r e v i e w and e x p e r i m e n t a l r e p o r t s w h i c h f o l l o w , two 

f o r m s o f p r e p o s i t i o n a l i n f e r e n c e a r e examined : c o n d i t i o n a l ( ' I f . . . 

t h e n . . , * s t a t e m e n t s ) and d i s j u n c t i v e ( * E i t h e r ... o r ... * s t a t e m e n t s ) . 

T h e r e a r e o t h e r forms-, b u t t h e s e two a r e much t h e most e x t e n s i v e l y 

i n v e s t i g a t e d . Between them, c o n d i t i o n a l r e a s o n i n g has r e c e i v e d by 

f a r t h e most a t t e n t i o n , p e r h a p s because t h e d i f f e r e n c e be tween f o r m a l 

l o g i c and a c t u a l b e h a v i o u r i s much more a p p a r e n t , and e l u s i v e o f 

e x p l a n a t i o n , f o r c o n d i t i o n a l s t h a n d i s j u n c t i v e s . I t i s o n l y f a i r l y 

r e c e n t l y t h a t p r o p o s i t i o n a l r e a s o n i n g as s u c h has been s t u d i e d , and 

t h a t s t u d y has i n v o l v e d t h r e e m a i n p a r a d i g m s , w h i c h t h o u g h d i s t i n c t 

a r e c l o s e l y r e l a t e d , and w h i c h may be c a l l e d ( i ) I n f e r e n c e t a s k s , 

( i i ) T r u t h - t a b l e t a s k s , and ( i i i ) t h e S e l e c t i o n t a s k . A l l t h e s e 

p a r a d i g m s can b e , and have b e e n , used t o e x p l o r e b o t h c o n d i t i o n a l and 

d i s j u n c t i v e r e a s o n i n g . ( C o n d i t i o n a l and d i s j u n c t i v e s e n t e n c e s have 

been used i n o t h e r f i e l d s o f i n q u i r y , e.g. c o n c e p t a t t a i n m e n t , b u t t h e s e 

f a l l o u t s i d e t h e scope o f t h e p r e s e n t d i s s e r t a t i o n ) . 

P r o b l e m s t r u c t u r e 

I n f e r e n c e t a s k s a r e s i m i l a r t o s y l l o g i s t i c t a s k s i n t h a t 

t h e y use t w o - p r e m i s e d e d u c t i v e a rgumen ts l e a d i n g t o a c o n c l u s i o n 

w h i c h may be v a l i d o r i n v a l i d . However, t h e y d i f f e r i n t h e i r i n t e r n a l 

s t r u c t u r e ; c o n d i t i o n a l i n f e r e n c e t a s k s - d i s j u n c t i v e s w i l l be d i s 

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

T h i s * s a i d t o ' i s i m p o r t a n t , s i n c e i t has become c l e a r t h r o u g h t h e 

p r o g r e s s o f r e s e a r c h t h a t t o i n v o k e any one f o r m a l s y s t e m as a s t a n d a r d 

a g a i n s t w h i c h t o measure p e o p l e ' s p e r f o r m a n c e may be a m i s t a k e , as 

o t h e r l o g i c a l s ys tems and s y s t e m s w i t h no f o r m a l s t a n d i n g may be more 

e f f i c i e n t a t d e s c r i b i n g t h e d a t a . However , m a t e r i a l i m p l i c a t i o n has 



o f t e n been c a s t i n t h e r o l e o f a competence m o d e l f o r c o n d i t i o n a l 

r e a s o n i n g , and has a l o n g h i s t o r y i n t h i s g u i s e , and so an e x a m i n a t i o n 

o f i t s f o r m a l l o g i c i s an a p p r o p r i a t e p o i n t a t w h i c h t o open on 

i n f e r e n c e t a s k s . 

A c o n d i t i o n a l a rgumen t i n v o l v e s a r u l e o f t h e f o r m * I f p 

t h e n q* . T h i s f o r m s t h e 'ma jo r p r e m i s e ' o f t h e a r g u m e n t . The n e x t 

s t e p , t h e 'm inor p r e m i s e * , i s a s t a t e m e n t o f t h e a n t e c e d e n t ( p ) o r 

c o n s e q u e n t ( q ) i n a f f i r m e d o r n e g a t e d f o r m , f r o m w h i c h f o l l o w s , 

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

p e r m u t a t i o n s o f m i n o r p r e m i s e and c o n c l u s i o n , each h a v i n g been g i v e n 

a s p e c i f i c name. The s t r u c t u r e and n o t a t i o n o f t h e s e a r g u m e n t s a p p e a r 

i n T a b l e 2. I t i s an a x i o m o f m a t e r i a l i m p l i c a t i o n t h a t o n l y Modus 

Ponens and Modus T o l l e n s a r e v a l i d i n f e r e n c e s , D e n y i n g t h e A n t e c e d e n t 

and A f f i r m i n g t h e Consequen t b e i n g f a l l a c i e s ; i n m a t e r i a l i m p l i c a t i o n , 

t h e c o n d i t i o n a l does n o t i m p l y i t s c o n v e r s e . T h i s can be seen i n an 

example such as * I f i t i s a t i g e r , t h e n i t has s t r i p e s ' ; t h e r e a r e 

many o t h e r s t r i p e d t h i n g s , a n i m a t e and i n a n i m a t e , w h i c h a r e n o t t i g e r s . 

F o l l o w i n g t h e f o u r i n f e r e n c e s t h e n we can see t h a t , g i v e n t h a t some

t h i n g i s a t i g e r , we can j u s t l y c o n c l u d e t h a t i t i s s t r i p e d (MP); 

f o r t u n a t e l y , g i v e n s t r i p e s we do n o t have t o c o n c l u d e ' t i g e r ' ( A C ) ; 

t h a t s o m e t h i n g i s n o t a t i g e r does n o t mean t h a t i t c a n n o t have 

s t r i p e s (DA) ; b u t i t i s q u i t e v a l i d t o c o n c l u d e t h a t i f s o m e t h i n g 

has no s t r i p e s , i t c a n n o t be a t i g e r (MT) . The n e a t n e s s o f t h i s 

s y s t e m i s however d i s t u r b e d on two c o u n t s : f i r s t l y , t h e r e a r e some 

c o n d i t i o n a l s w h i c h c l e a r l y do i m p l y t h e i r c o n v e r s e s , and t h e r e f o r e 

f i t an a l t e r n a t i v e l o g i c a l s y s t e m ( m a t e r i a l e q u i v a l e n c e ; see T a b l e 2 ) ; 

s e c o n d l y , even g i v e n an i m p l i c a t i o n c o n d i t i o n a l , t h e f o u r r u l e s o f 

i n f e r e n c e do n o t n e c e s s a r i l y r e f l e c t how p e o p l e a c t u a l l y r e a s o n f r o m 
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TABLE 2 C o n d i t i o n a l and d i s j u n c t i v e i n f e r e n c e s . V a l i d (V) and 

i n v a l i d ( I ) r e f e r e n c e s f o r i m p l i c a t i o n and e q u i v a l e n c e 

c o n d i t i o n a l s , and i n c l u s i v e and e x c l u s i v e d i s j u n c t i v e s , 

a r e shown, w i t h t h e names by w h i c h t h e v a r i o u s i n f e r e n c e s 

a r e commonly known. 

C o n d i t i o n a l s 

M a j o r p r e m i s e : ' I f p t h e n 

M i n o r p r e m i s e C o n c l u s i o n I m p l i c a t i o n E q u i v a l e n c e 

P q Modus Ponens (MP) V V 

no t p n o t q D e n y i n g t h e I V 
A n t e c e d e n t (DA) 

q P A f f i r m i n g t h e I V 
Consequen t (AC) 

n o t q n o t p Modus T o l l e n s ( M T ) V V 

D i s j u n c t i v e s 

M a j o r p r e m i s e : ' E i t h e r p o r q* 

M i n o r p r e m i s e C o n c l u s i o n I n c l u s i v e E x c l u s i v e 

P n o t q A f f i r m i n g t h e I V 
F i r s t Component 

n o t p q D e n y i n g t h e V V 
F i r s t Component 

q ::nQt p A f f i r m i n g t h e I V 
Second Component 

n o t q P D e n y i n g t h e V V 
Second Component 
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i t . I t i s by no means easy t o d e c i d e , beyond s t a t i n g a few g e n e r a l 

q u a l i f i c a t i o n s , when a c o n d i t i o n a l r u l e s h o u l d be assumed t o be one 

o f i m p l i c a t i o n o r e q u i v a l e n c e . I n l o g i c , t h e i s s u e i s c l a r i f i e d by 

s t a t i n g t h e r u l e o f e q u i v a l e n c e as ' I f and o n l y i f p t h e n q * , b u t 

t h i s r a t h e r wo rdy f o r m i s uncommon i n n a t u r a l l a n g u a g e , and t h e 

i s s u e i s u s u a l l y d e c i d e d by s e m a n t i c s . R u l e s o f e q u i v a l e n c e t e n d 

t o be b i n a r y s t a t e m e n t s o r g e n e r a l i s a t i o n s (Wason & J o h n s o n - L a i r d , 

1 9 7 2 ) , d e f i n i t i o n s , c a u s a l c o n n e c t i o n s , t h r e a t s , o r p r o m i s e s - and 

t h i s i s n o t an e x h a u s t i v e l i s t . R e s e a r c h e r s have a t t e m p t e d t o g e t 

r o u n d t h i s s e m a n t i c p r o b l e m by u s i n g a b s t r a c t m a t e r i a l s , b u t as we 

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

A b s t r a c t m a t e r i a l s a r e t h e b a s i c t o o l s o f t h e i n f e r e n c e 

t a s k t r a d e ; t h e y were used a t t h e o u t s e t o f r e s e a r c h and c o n t i n u e t o 

be u s e d . T h e i r use i s i n t e n d e d t o o b v i a t e e x t r a n e o u s b i a s e s r e s u l t i n g 

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

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

i n t e r p r e t a t i o n b i a s e s f o r c e r t a i n c o n d i t i o n a l s a l l u d e d t o above . W i t h 

a b s t r a c t m a t e r i a l s i t i s d i f f i c u l t t o see how c o n c l u s i o n s c o u l d be 

d e f l e c t e d by a p e r s o n ' s b e l i e f s , o r how t h a t p e r s o n c o u l d j u s t i f i a b l y 

i n t e r p r e t a r u l e o f m a t e r i a l i m p l i c a t i o n as one o f e q u i v a l e n c e . The 

f a v o u r e d f o r m o f a b s t r a c t c o n t e n t i s l e t t e r and number p a i r s , e .g . 

* I f t h e l e t t e r i s L, t h e n t h e number i s 5' ( E v a n s , 1977a ) ; some t imes 

o n l y l e t t e r s a r e used ( R o b e r g e , 1971a, b , 1974, 1 9 7 8 ) . I n f a c t , t h e 

m a n i p u l a t i o n o f p r o b l e m c o n t e n t , i n t h e f o r m o f v a r i a t i o n s o f b o t h 

t h e s y n t a c t i c and s e m a n t i c f o r m s o f r u l e s , has o c c u r r e d as s o m e t h i n g 

o f an appendage t o t h e r e s e a r c h w i t h t h e b a s i c a b s t r a c t c o n d i t i o n a l , 

as i f t h e l a t t e r p r o v i d e s some i d e a o f b a s i c p e r f o r m a n c e w h i c h i s 

q u a l i f i e d by c o n s i d e r a t i o n s o f c o n t e n t and c o n t e x t . T h i s i s a v i e w 

u n d e r l y i n g t r u t h - t a b l e and S e l e c t i o n t a s k r e s e a r c h as w e l l , and one 
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w h i c h w i l l n o t r e c e i v e w h o l e h e a r t e d e n d o r s e m e n t i n t h e e n s u i n g d i s 

c u s s i o n . However, i t i s a f a c t t h a t a b s t r a c t m a t e r i a l s have been t h e 

most p o p u l a r , and so i t i s a p p r o p r i a t e t o s u r v e y t h e e m p i r i c a l 

f i n d i n g s b e g i n n i n g w i t h them. 

E x p e r i m e n t s : b a s i c e v i d e n c e 

H a v i n g t h u s s e t o u t t h e p r o b l e m , i t may be m i l d l y s u r p r i s i n g 

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

r a t h e r more s u r p r i s i n g t o n o t e t h e d e a r t h o f p u b l i s h e d e x p e r i m e n t s on 

t h e p l a i n i n f e r e n c e t a s k as o u t l i n e d above : an * I f p t h e n q* 

a b s t r a c t r u l e and t h e f o u r i n f e r e n c e s . L o g i c i a n s ( e . g . S t r a w s o n , 1952) 

have a p p r e c i a t e d f o r a l o n g t i m e t h a t e r r o r - i n t h e sense o f f a i l i n g 

t o adhe re t o t h e f o r m a l c a l c u l u s - was common on t h e DA, AC, and MT 

i n f e r e n c e s , and r a r e on t h e MP i n f e r e n c e . Do t h e e m p i r i c a l f i n d i n g s 

b e a r t h i s o u t ? 

F o r a p r o p e r e x a m i n a t i o n o f s u b j e c t s ' p e r f o r m a n c e on t h e 

i n f e r e n c e t a s k one has t o c o l l a t e d a t a f r o m more comp lex e x p e r i m e n t s , 

where t h e ' s t a n d a r d * t a s k i s embedded i n a m u l t i - f a c t o r i a l d e s i g n , o r 

f r o m e x p e r i m e n t s w h i c h o n l y l o o k a t p a r t i c u l a r i n f e r e n c e s . On d o i n g 

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

v a r i a b i l i t y b e t w e e n t h e s t u d i e s r e g a r d i n g t h e f r e q u e n c y w i t h w h i c h 

s u b j e c t s make t h e v a r i o u s i n f e r e n c e s , and t h i s makes t h e d e v e l o p m e n t 

o f a p r e c i s e t h e o r e t i c a l a c c o u n t o f i n f e r e n c e t a s k p e r f o r m a n c e a 

r i s k y b u s i n e s s , s i n c e o n l y b r o a d c o n c l u s i o n s a r e p o s s i b l e . 

Wason & J o h n s o n - L a i r d ( 1 9 7 2 ) c i t e d a t a f r o m a s t u d y by H i l l , 

r e p o r t e d i n Suppes ( 1 9 6 5 ) , w h i c h show t h a t c h i l d r e n possess a h i g h 

d e g r e e o f l o g i c a l compe tence ; howeve r , f r o m t h e r e s u l t s o f an 

e x p e r i m e n t by S h a p i r o w h i c h t h e y a l s o c i t e i t a p p e a r s t h a t one c a n n o t 

g e n e r a l i s e f r o m d e v e l o p m e n t a l s t u d i e s t o t h o s e on a d u l t s , s i n c e 
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S h a p i r o ' s d a t a seem t o t e l l a d i f f e r e n t s t o r y . I n a t a s k i n w h i c h 

s u b j e c t s had t o e v a l u a t e t h e v a l i d i t y o f a l l f o u r c o n d i t i o n a l i n f e r e n c e s , 

u s i n g a b s t r a c t m a t e r i a l s , t h e f r e q u e n c y w i t h w h i c h each i n f e r e n c e 

was j u d g e d as v a l i d was as f o l l o w s : MPj^: 9 5 % , DA: 25%, AC: 20%, and 

MT: 48%. E v i d e n t l y MP was a b a s i c i n f e r e n c e ; and t h e r e was a s t r o n g 

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

a c o n s i d e r a b l e number made. The most i n t e r e s t i n g f i n d i n g was t h a t 

o n l y a r o u n d h a l f o f t h e MT i n f e r e n c e s were c o n s i d e r e d v a l i d . An 

e x a m i n a t i o n o f t h e p o s s i b l e r e a s o n s f o r t h i s and o t h e r f i n d i n g s w i l l 

p r o c e e d f o l l o w i n g an a c c o u n t o f some o t h e r p u b l i s h e d e x p e r i m e n t s , 

most o f w h i c h were c o n d u c t e d a f t e r t h e S h a p i r o s t u d y . 

R e s u l t s f r o m t h e s e e x p e r i m e n t s , a l l u s i n g a b s t r a c t m a t e r i a l s , 

a r e p r e s e n t e d i n T a b l e 3: some p o i n t s s h o u l d f i r s t be n o t e d i n 

i n s p e c t i n g t h e s e d a t a . F i r s t l y , n o t a l l t h e i n f e r e n c e s a re e q u a l l y 

r e p r e s e n t e d - MT and AC have r e c e i v e d t h e g r e a t e s t a t t e n t i o n , as 

m i g h t be e x p e c t e d . S e c o n d l y , i n o n l y one e x p e r i m e n t were s u b j e c t s 

a l l o w e d t o c o n s t r u c t t h e i r own i n f e r e n c e s f r o m t h e p r e m i s e s ( R o b e r g e , 

1 9 7 8 ) ; among t h e r e s t , s u b j e c t s had e i t h e r t o e v a l u a t e t h e v a l i d i t y 

o f a g i v e n c o n c l u s i o n , as i n t h e S h a p i r o s t u d y , o r choose a c o n c l u s i o n 

f r o m a s e t o f a l t e r n a t i v e s . The e x p e r i m e n t s a r e l i s t e d i n two g r o u p s 

on t h i s b a s i s . I n t h e e v a l u a t i o n p r o c e d u r e , some s u b j e c t s were 

g i v e n a two-way c h o i c e b e t w e e n v a l i d and i n v a l i d , o t h e r s a t h i r d 

c h o i c e o f 'maybe* o r ' i n d e t e r m i n a t e ' , and t h e s e a r e d e n o t e d by a 

( 2 ) o r a ( 3 ) i n t h e T a b l e . I n t h e S h a p i r o s t u d y , Wason & J o h n s o n -

L a i r d r e p o r t t h a t t h e t a s k was " t o d e c i d e w h e t h e r o r n o t t h e i n f e r e n c e 

was v a l i d " , and we t h e r e f o r e presume t h a t t h e r e was no ' i n d e t e r m i n a t e ' 

a l t e r n a t i v e . T h i r d l y , a number o f i m p o r t a n t i n v e s t i g a t i o n s a r e n o t 

r e p r e s e n t e d i n t h e T a b l e ( e . g . T a p l i n , 1 9 7 1 , T a p l i n & S taudenmayer , 

1973, S taudenmayer , 1975, R i p s & M a r c u s , 1 9 7 7 ) . T h i s i s n o t because 
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o f any a n t i - A m e r i c a n f e e l i n g , b u t because t h e y do n o t p r e s e n t 

f r e q u e n c y d a t a i n a u s a b l e f o r m . They d o , howeve r , have a s i n g u l a r 

i m p o r t a n c e o f t h e i r own, and w i l l n o t be d e n i e d a h e a r i n g . 

T u r n i n g t o t h e d a t a i n T a b l e 3 t h e n : t h e s t a n d i n g o f MP 

as a b a s i c p a t t e r n o f i n f e r e n c e i s c o n f i r m e d , w i t h o n l y a t i n y 

m i n o r i t y d i s s e n t i n g . I n t h e Roberge ( 1 9 7 1 a ) r e s u l t s , t h e o n l y 

a b s t a i n e r s were t h o s e who answered 'maybe' t o t h e MP i n f e r e n c e -

no-one d e n i e d i t . T h e r e i s l i t t l e e l s e t o say a b o u t t h e MP r e s u l t s 

h e r e ; e v i d e n t l y , MP e x p r e s s e s t h e v e r y mean ing o f t h e ' I f . , . t h e n . . . ' 

c o n d i t i o n a l . The same s i t u a t i o n does n o t r e c u r w i t h t h e o t h e r i n f e r e n c e s , 

a l t h o u g h t h e o v e r a l l p a t t e r n seems t o be c h a t t h e r e a r e f e w e r DA i n f e r e n c e s , 

made t h a n AC and MT; i n o n l y one o f t h e s e f i n d i n g s does t h e f r e q u e n c y 

o f DA exceed AC o r MT. I t i s a l s o p l a i n t h a t t h e r e i s l i t t l e e v i d e n c e 

f o r any b e h a v i o u r a l d i f f e r e n c e b e t w e e n s e l e c t i o n and e v a l u a t i o n p r o c e d u r e s , 

as t h e means show, d e s p i t e a c o n c l u s i o n by Evans ( 1 9 7 2 a ) t o t h e 

c o n t r a r y . The o n l y o b v i o u s d i f f e r e n c e seems t o be i n AC f r e q u e n c i e s , 

and h e r e i t a p p e a r s t h a t t h e d a t a f r o m t h e Evans ( 1 9 7 2 a ) s t u d y have 

e l e v a t e d t h e e v a l u a t i o n mean s c o r e . I n d e e d , t h e d a t a f r o m t h i s s t u d y 

a r e g e n e r a l l y o u t o f l i n e w i t h o t h e r s ' , and one f e e l s o b l i g e d t o l o o k 

f o r r e a s o n s . I n d o i n g s o , t h e p o i n t s made w i l l s e r v e n o t as a 

c r i t i q u e o f Evans ' e x p e r i m e n t s b u t r a t h e r as an i n d i c a t i o n o f t h e 

s u s c e p t i b i l i t y o f i n f e r e n c e t a s k s t o ' s l i g h t ' p r o c e d u r a l changes -

t h e changes a r e c e r t a i n l y n o t s l i g h t i n t h e i r e f f e c t s - and o f t h e 

need t o be g u a r d e d on t h i s c o u n t i n a s s e s s i n g t h e c o n c l u s i o n s and 

e x p l a n a t i o n s f o r t h c o m i n g . The d a t a d o , i n f a c t , come f r o m a s t u d y i n 

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

were a l s o g i v e n t o t h e s u b j e c t s , so p e r h a p s t h i s c o m p l i c a t i o n o f t h e 

t a s k s b r o u g h t a b o u t t h e u n u s u a l r e s u l t s . However, Roberge ( 1 9 7 1 a ) 
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TABLE 3 Percentage f r e q u e n c i e s o f the 4 c o n d i t i o n a l i n f e r e n c e s g i v e n i n the l i t e r a t u r e on the J ' b a s i c ' t ask 

a f f i r m a t i v e r u l e s and a b s t r a c t m a t e r i a l s o n l y . See t e x t f o r 

I n f e r e n c e s 

n o t a t i o n 

E v a l u a t i o n Exper iments Sub-condi t i o n s MP DA AC MT N 

Shap i ro (unpub.) (2?) 95 25 20 48 20 

Roberge (1971a) (3) 97 28 45 45 1 10 

Evans (1977a) (2) 100 69 75 75 16 

Evans (1972a, Expt I I ) (3 ) 90 71 16 

Weighted Mean 97 32 49 5J_ 

S e l e c t i o n Exper iments • 

Cope (1979, Expt I ) B i n a r y 

Non-binary 

100 

94 

45 

22 

65 

50 

55 

22 
54 

(Expt I I ) B ina ry 

Non-binary 

57 

44 

79 

40 
54 

Evans (1972a. Expt I ) Non-binary 32 91 16 

Roberge (1978) 

Weighted Mean 

S e l e c t i o n and 
cons t r u c t i o n 

97 34 52 

70 

56 

64 



used an even more comp lex d e s i g n , i n v o l v i n g n e g a t i v e s , l o g i c a l 

f a l s e h o o d s , and t r a n s i t i v e i n f e r e n c e s , so t h i s i s u n l i k e l y . I t i s 

p o s s i b l e t h a t i n l o o k i n g a t o n l y two i n f e r e n c e t y p e s , t h e demand 

c h a r a c t e r i s t i c s o f t h e e x p e r i m e n t were changed s l i g h t l y , and t h i s 

r e c e i v e s some s u p p o r t f r o m t h e d a t a f r o m t h e s e l e c t i o n f o r m o f t h e t a s k , 

a t l e a s t on MT, where f r e q u e n c i e s a r e g e n e r a l l y h i g h e r f o r p r o c e d u r e s 

w h i c h i n v o l v e o n l y one o r two i n f e r e n c e s , t h o u g h i t s h o u l d be n o t e d 

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

f o u r i n f e r e n c e s , t h a t o f Cope ( 1 9 7 9 ) . The re seems t o be no s y s t e m a t i c 

p a t t e r n a s s o c i a t e d w i t h g i v i n g t h e s u b j e c t s two o r t h r e e c h o i c e s i n 

t h e e v a l u a t i o n t a s k o r v a r i a t i o n s i n t h e a r r a y o f c h o i c e s i n t h e 

s e l e c t i o n f o r m o f t h e t a s k . The most l i k e l y r e a s o n i s t h a t Evans 

gave h i s s u b j e c t s , i n h i s f i r s t e x p e r i m e n t , a p r e t e s t u s i n g AC and 

MT, and t o l d them w h e t h e r o r n o t t h e y we re r i g h t . 

Cope ( 1 9 7 9 ) i n v e s t i g a t e d a h y p o t h e s i s , d e r i v e d f r o m r e s u l t s 

o f a t r u t h - t a b l e e x p e r i m e n t : ( s e e C h a p t e r 3 ) b y L e g r e n z i ( 1 9 7 0 ) , t h a t 

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

o f e q u i v a l e n c e may be i n c r e a s e d e i t h e r by use o f t h e r u l e as a 

c a u s a t i v e s t a t e m e n t , o r by m a t e r i a l s b e i n g o f a s t r i c t l y b i n a r y n a t u r e , 

t h e s e f a c t o r s b e i n g compounded i n L e g r e n z i ' s e x p e r i m e n t . Cope uses 

a b s t r a c t l e t t e r - n u m b e r m a t e r i a l s , w h i c h p r e v e n t a c a u s a l c o n n o t a t i o n , 

and d e f i n e s t h e s e as coming f r o m p o p u l a t i o n s c o n s i s t i n g o f e i t h e r j u s t 

* 

two l e t t e r s and two numbers ( b i n a r y c o n d i t i o n ) o r more t h a n two 

l e t t e r s and numbers ( n o n - b i n a r y c o n d i t i o n ) . He c o n c l u d e s t h a t t h e r e 

i s no i n c r e a s e due t o t h e b i n a r y p r e s e n t a t i o n i n any t e n d e n c y t o 

t r e a t t h e ' i f p t h e n q ' r u l e as an e q u i v a l e n c e , i . e . whe re t h e r u l e 

can v a l i d l y be e x p r e s s e d as ' I f q t h e n p ' , and t h e AC and DA i n f e r e n c e s 

t h e r e f o r e a r e e q u a l l y v a l i d . However, h i s method o f a n a l y s i s i s 
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s o m e t h i n g o f a b l u n t i n s t r u m e n t , i n t h a t he o n l y c o n s i d e r s i n h i s 

e q u i v a l e n c e c a t e g o r y t h o s e s u b j e c t s whose s e l e c t i o n s a r e t o t a l l y i n 

a c c o r d w i t h an e q u i v a l e n c e i n t e r p r e t a t i o n , i . e . t h o s e who s e l e c t a l l 

f o u r i n f e r e n c e s as v a l i d . P e r h a p s , s i n c e we a r e d e a l i n g w i t h r e l a t i v e 

t e n d e n c i e s h e r e , he s h o u l d r e a l l y be a s s e s s i n g t h e r e l a t i v e f r e q u e n c y 

o f i n f e r e n c e s b e t w e e n c o n d i t i o n s , i r r e s p e c t i v e o f t h e d e g r e e o f 

c o n s i s t e n c y w i t h i n s u b j e c t s . These f r e q u e n c i e s may be examined i n 

T a b l e 3, where i t a p p e a r s , i n t h e absence o f a s t a t i s t i c a l c o m p a r i s o n , 

t h a t t h e r e i s i n d e e d a h i g h e r f r e q u e n c y o f DA, AC, and MT i n f e r e n c e s , 

w h i c h w o u l d s u g g e s t a h e i g h t e n e d t e n d e n c y t o w a r d s an e q u i v a l e n c e 

i n t e r p r e t a t i o n . Cope's c o n t e n t i o n t h a t i t must have been t h e c a u s a l 

c o n n o t a t i o n i n L e g r e n z i ' s e x p e r i m e n t w h i c h b r o u g h t a b o u t t h e e f f e c t i s 

t h e r e f o r e d o u b t f u l . One m i g h t a l s o comment t h a t L e g r e n z i used a 

t r u t h - t a b l e t a s k and Cope an i n f e r e n c e t a s k , and p r o p o s e t h a t s i n c e 

t h e s e a r e two d i f f e r e n t t h i n g s , t h e one i s n o t a p r o p e r t e s t o f t h e 

o t h e r . T h i s i s n o t t h e l a s t a p p e a r a n c e o f t h i s p r o p o s i t i o n , and some 

f u r t h e r d i s c u s s i o n o f t h i s p o i n t i n r e l a t i o n t o o t h e r l i t e r a t u r e i s 

g i v e n i n C h a p t e r 3. 

The q u e s t i o n posed b e f o r e , and t h e one r e f l e c t e d i n t h e 

census o f e x p e r i m e n t s i n T a b l e 3, i s t h e one t o w h i c h we now r e t u r n : 

why do s u b j e c t s a p p a r e n t l y f i n d more d i f f i c u l t y i n a p p r e c i a t i n g t h a t 

MT i s a s . v a l i d as MP? T h i s q u e s t i o n has n o t o n l y a t t r a c t e d c o n s i d e r 

a b l e a t t e n t i o n i n i t s e l f , i t has a l s o l e d t o t h e p o s i n g o f some 

e q u a l l y c h a l l e n g i n g a d d i t i o n a l q u e s t i o n s . 

Wason & J o h n s o n - L a i r d ( 1 9 7 2 ) o u t l i n e s e v e r a l s t r a t e g i e s by 

w h i c h a p e r s o n m i g h t come t o make an MT i n f e r e n c e . He may be s a i d t o 

' possess* t h e r u l e o f MT i n h i s r e p e r t o i r e , much i n t h e way p e o p l e 

seem t o p o s s e s s MP; f a i l i n g t h i s , he may l e a r n i t by e x p e r i e n c e , r e c a s t 
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i t i n a more u s a b l e f o r m o r an a l t e r n a t i v e l o g i c a l e q u i v a l e n t , o r 

o p e r a t e by a method o f d e d u c t i o n known as R e d u c t i o ad Absurdum. I n 

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

t h e r u l e , e .g. he m i g h t s a y , g i v e n t h e r u l e ' I f p t h e n q ' : Suppose 

p; by MP I c o n c l u d e q . Bu t n o t - q i s s t a t e d ; t h i s i s an a b s u r d i t y , 

s i n c e p c a n n o t i m p l y b o t h q and n o t - q . T h e r e f o r e , t o r e s o l v e t h e 

c o n t r a d i c t i o n , I c o n c l u d e n o t - p . F a i l i n g a l l t h e s e , t h e r e a s o n e r s vr.ay 

even j u s t guess t h e answer , b u t as t h e y do n o t seem t o do so on any 

o f t h e o t h e r i n f e r e n c e s t h i s i s u n l i k e l y . Of c o u r s e , a l l t h e s e 

p r o p o s a l s a r e i n a sense s u p e r f l u o u s , s i n c e a l m o s t h a l f t h e MT 

i n f e r e n c e s a r e i n c o r r e c t l y u s e d . Wason & J o h n s o n - L a i r d go on t o 

c o n c l u d e t h a t t h e most l i k e l y s o u r c e o f d i f f i c u l t y i s t h e p r e s e n c e o f 

a n e g a t i v e i n t h e m i n o r p r e m i s e o f t h e MT a r g u m e n t . The re i s a good 

d e a l o f s u g g e s t i v e e v i d e n c e f o r t h i s : n e g a t i v e s have been f o u n d t o 

b r i n g a b o u t i n c r e a s e d d i f f i c u l t y , b o t h i n t e rms o f sp]eed and a c c u r a c y , 

i n a number o f p a r a d i g m s . To a p p r e c i a t e t h e i m p o r t a n c e o f n e g a t i o n t o 

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

i s i n o r d e r h e r e ; we s h a l l a l s o meet n e g a t i o n a g a i n i n t h e d i s c u s s i o n . 

N e g a t i v e s 

I n a s e r i e s o f p i o n e e r i n g e x p e r i m e n t s , Wason ( 1 9 5 9 , 1 9 6 1 , 

1965) f o u n d e v i d e n c e o f an i n t e r a c t i o n b e t w e e n n e g a t i o n and t h e 

t r u t h v a l u e o f a s e n t e n c e , r e f l e c t e d b o t h i n r e s p o n s e t i m e s and e r r o r 

f r e q u e n c i e s (Wason & J o n e s , 1 9 6 3 ) . T h e r e a r e f o u r t y p e s o f s e n t e n c e 

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

n a g a t i o n and t r u t h v a l u e , and t h e s e a r e l i s t e d b e l o w t o g e t h e r w i t h 

examp les f r o m t h e m a t e r i a l s used i n t h e 1961 e x p e r i m e n t . 
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A f f i r m a t i v e N e g a t i v e 

T r u e u ( T A ) , F a l s e (FA) T r u e (TN) F a l s e (FN) 

24 i s an even 39 i s an even 57 i s n o t an even 92 i s n o t an e v e n 

number number number number 

The o r d e r o f d i f f i c u l t y o f e v a l u a t i n g t h e s e s e n t e n c e s i s s u r p r i s i n g : 

TA<FA<FN<TN 

Thus t h e e f f e c t o f t h e n e g a t i v e d i f f e r s s b e t w e e n t h e t r u e and f a l s e 

s e n t e n c e s . T h i s seems s u r p r i s i n g because t h e e x p r e s s i o n ' f a l s e 

n e g a t i v e ' conveys a sense o f ' d o u b l e n e g a t i o n ' , whe reas a ' t r u e 

n e g a t i v e ' a p p e a r s t o be o n l y s i n g l y n e g a t e d . However , t h e s e c o n 

n o t a t i o n s d i s a p p e a r when one s e p a r a t e s t h e two k i n d s o f n e g a t i o n w h i c h 

i n h e r e i n t h e s e s e n t e n c e s : one i s t h e p o s s i b l e s e m a n t i c m i s m a t c h 

b e t w e e n t h e s e n t e n c e and i t s r e f e r e n t , e .g. t h e w o r d 'even* and t h e 

number 5 7 , and a s y n t a c t i c m i s m a t c h due t o t h e p r e s e n c e o f ' n o t ' . 

These a r e b o t h p r e s e n t i n t h e TN s e n t e n c e , b u t t h e r e i s o n l y t h e 

s y n t a c t i c n e g a t i v e i n t h e FN; Wason ( 1 9 7 2 ) f u r t h e r c l a r i f i e s t h e p o i n t 

by c a l l i n g t h e s e n t e n c e s ' d e n i a l o f a f a l s e h o o d ' and ' d e n i a l o f a 

t r u t h ' r e s p e c t i v e l y . T h i s k i n d o f a n a l y s i s has been i n c o r p o r a t e d 

i n t o i n f o r m a t i o n - p r o c e s s i n g mode l s o f n e g a t i o n , d e t a i l s o f w h i c h need 

n o t d e t a i n us h e r e ( e . g . C l a r k & Chase, 1972; C a r p e n t e r & J u s t , 1 9 7 5 ) , 

w h i c h suppose t h a t t h e t r u e a f f i r m a t i v e i s a f u n d a m e n t a l l i n g u i s t i c 

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

These d e l i b e r a t i o n s a b o u t t h e p r o c e s s i n g o f n e g a t i v e s have 

so f a r t a k e n p l a c e w i t h o u t c o n s i d e r i n g t h e i r r o l e i n l a n g u a g e - t h e 

c o n t e x t i n w h i c h t h e y w o u l d a c t u a l l y be u s e d . Wason ( 1 9 6 5 ) p r o p o s e d 

t h a t t h e d i f f i c u l t y o f n e g a t i o n w o u l d be d i m i n i s h e d i f n e g a t i v e s were 

used i n t h e i r n a t u r a l p l a c e : " t h e c o n t e x t s o f p l a u s i b l e denial'. ' . ' 

T h i s p r o p o s a l was e x p l o r e d t h r o u g h two h y p o t h e s e s , b r i e f l y s t a t e d as 

25 



t h e ' e x c e p t i o n a l i t y h y p o t h e s i s ' , t h a t n e g a t i o n c o n s t i t u t e s p l a u s i b l e 

d e n i a l when i t r e f e r s t o an e x c e p t i o n a l a t t r i b u t e , and t h e ' r a t i o 

h y p o t h e s i s ' t h a t , g i v e n two s e t s o f s t i m u l i o f d i f f e r i n g m a g n i t u d e , 

i t i s more p l a u s i b l e t o deny t h a t t h e s m a l l e r s e t has t h e c h a r a c t e r 

i s t i c o f t h e l a r g e r t h a n v i c e - v e r s a . The r e s u l t s ( r e s p o n s e t i m e s ) 

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

s u b s e q u e n t e x p e r i m e n t s ( e . g . C o r n i s h , 1971) have f o u n d i t q u i t e 

p o s s i b l e t o d e r i v e c o n t e x t s f o r d e n i a l on t h e b a s i s o f t h e r a t i o 

h y p o t h e s i s . Greene ( 1 9 7 0 ) a t t a c k e d t h e c o n t e x t q u e s t i o n f r o m a 

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

r a t h e r t h a n b e t w e e n a s e n t e n c e and a p h y s i c a l s i t u a t i o n , and t h a t t h e 

f u n c t i o n o f n e g a t i o n i s t h e r e f o r e t o " s i g n a l a change i n m e a n i n g " . 

N e g a t i v e s a r e u n n a t u r a l when used t o p r e s e r v e m e a n i n g . Greene 

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

u n n a t u r a l uses o f a n e g a t i v e , and asked h e r s u b j e c t s t o s e p a r a t e , i n 

a c a r d - s o r t i n g t a s k , t h o s e p a i r s w h i c h meant t h e same t h i n g f r o m t h o s e 

whose mean ings d i f f e r e d . An example o f a n a t u r a l p a i r i s as f o l l o w s : 

X exceeds y; x does n o t e x c e e d y 

Here i t i s easy t o see t h a t t h e r e i s a d i f f e r e n c e i n mean ing . However , 

g i v e n t h e u n n a t u r a l p a i r . 

y exceeds x; x does n o t exceed y 

i t i s n o t so easy t o a p p r e c i a t e t h a t t h e s e mean t h e same t h i n g . D a t a 

f r o m t h i s and o t h e r e x p e r i m e n t s p r o v i d e d s t r o n g c o n f i r m a t i o n o f t h i s 

e f f e c t . 

I t i s r e v e a l i n g t o n o t e t h a t t h e n a t u r a l n e g a t i v e s i n Greene 's 

s t u d y c o r r e s p o n d t o t h e f a l s e n e g a t i v e s i n Wason's e a r l i e r e x p e r i m e n t s 

- t h e d e n i a l o f a f a c t . T h i s , as Wason h i m s e l f has p o i n t e d o u t , 

e m p h a s i s e s t h e c e n t r a l f u n c t i o n o f n e g a t i v e s i n n a t u r a l l a n g u a g e : 
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d e n y i n g p r e c o n c e p t i o n s . One o f Wason*s own examp les w i l l i l l u s t r a t e 

t h i s . The n e g a t i v e i n t h e s t a t e m e n t ' t h e t r a i n w a s n ' t l a t e t h i s 

m o r i n i n g ' l o o k s l i k e a t r u e n e g a t i v e on i t s own, b u t when t h e r e a s o n 

f o r t h e u t t e r a n c e i s t a k e n i n t o a c c o u n t - t h e c o n t e x t o f t h e u s u a l 

l a t e n e s s o f t h e t r a i n " i t i s exposed as a f a l s e n e g a t i v e . I t does 

n o t have t o be s u b j e c t e d t o t h e v a r i o u s p r o c e s s e s d e s c r i b e d b e f o r e , 

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

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

t h e s t a t e m e n t i t s e l f . 

I n f e r e n c e e x p e r i m e n t s w i t h n e g a t i v e s 

N e g a t i o n , t h e n , has been f o u n d t o l e a d r e l i a b l y t o c e r t a i n 

p a t t e r n s o f d i f f i c u l t y , w h i c h can be overcome by a s s e r t i n g a c o n t e x t 

i n w h i c h i t can o p e r a t e , o r by p l a y i n g i t i n i t s n a t u r a l r o l e as a 

mean ing c h a n g e r . One s t r a t e g y f o r i l l u m i n a t i n g t h i s p r o c e s s o f MT 

t h e r e f o r e w o u l d be t o v a r y t h e p r e s e n c e o f n e g a t i v e s i n t h e d e d u c t i v e 

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

m a n i p u l a t i n g i t s h o u l d r e s u l t i n c o n c o m i t a n t v a r i a t i o n s i n MT 

r e a s o n i n g . T h i s has been done b y two i n d e p e n d e n t r e s e a r c h e r s , Roberge 

and Evans , b o t h o f whom have l o o k e d a t a l l t h e f o u r i n f e r e n c e s as 

w e l l as MT i n p a r t i c u l a r . T a b l e 4 shows t h e f r e q u e n c i e s w i t h w h i c h 

t h e i n f e r e n c e s we re made i n t h e i r e x p e r i m e n t s , on t h e r u l e s w h i c h 

c o n t a i n n e g a t i v e s - r e s u l t s f r o m t h e a f f i r m a t i v e r u l e s a r e i n c l u d e d 

i n T a b l e 3. T h e r e a r e f o u r p o s s i b l e t y p e s o f s e n t e n c e i n t h e s e 

e x p e r i m e n t s , a c c o r d i n g t o t h e c o m b i n a t i o n s o f n e g a t i v e and a f f i r m a t i v e 

a n t e c e d e n t and c o n s e q u e n t : AA ( a f f i r m a t i v e a n t e c e d e n t and c o n s e q u e n t ) , 

AN ( a f f i r m a t i v e a n t e c e d e n t / n e g a t i v e c o n s e q u e n t ) , NA ( n e g a t i v e a n t e c e d e n t / 

a f f i r m a t i v e c o n s e q u e n t ) , and NN ( n e g a t i v e a n t e c e d e n t and c o n s e q u e n t ) . 

T h e r e a r e s e v e r a l t e n d e n c i e s a r i s i n g f r o m t h e s t u d i e s w h i c h 
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TABLE 4 P e r c e n t a g e f r e q u e n c i e s o f t h e A c o n d i t i o n a l i n f e r e n c e s made f r o m r u l e s c o n t a i n i n g n e g a t i v e 

componen ts ; d a t a f r o m f o u r s t u d i e s l i s t e d i n T a b l e 1. 

AN r u l e - I f p t h e n n o t q 

Roberge (19710 

Evans ( 1 9 7 7 a ) 

Evans ( 1 9 7 2 a , E x p t . I ) 

Roberge ( 1 9 7 8 ) 

W e i g h t e d Mean 

NA r u l e - I f n o t p t h e n q 

Roberge ( 1 9 7 1 ^ 

Evans ( 1 9 7 7 a ) 

Evans ( 1 9 7 2 s , E x p t . I I ) 

( E x p t . I ) 

Roberge ( 1 9 7 8 ) 

W e i g h t e d Mean 

NN r u l e - I f n o t p t h e n n o t q 

Roberge (,\91\^ 

Evans ( 1 9 7 7 a ) 

Evans ( 1 9 7 2 a , E x p t . I ) 

Roberge ( 1 9 7 8 ) 

P r o c e d u r e 

E v a l u a t i o n 

E v a l u a t i o n 

S e l e c t i o n 

S e l e c t i o n / 
c o n s t r u c t i o n 

E v a l u a t i o n 

E v a l u a t i o n 

E v a l u a t i o n 

S e l e c t i o n 

S e l e c t i o n / 
c o n s t r u c t i o n 

E v a l u a t i o n 

E v a l u a t i o n 

S e l e c t i o n 

S e l e c t i o n / 
c o n s t r u c t i o n 

I n f e r e n c e s 

MP 

99 

100 

99 

93 

100 

9A_ 

97 

100 

DA 

9 

13 

26 

50 

29 

9 

19 

AC 

53 

31 

35 

48 

59 

81 

100 

61 

66 

45 

81 

55 

MT 

46 

56 

75 

78 

62 

15 

13 

6 

38 

55 

27 

30 

25 

41 

66 

00 

W e i g h t e d Mean 97 10 50 42 



have l o o k e d a t a l l f o u r i n f e r e n c e s ( R o b e r g e , I 9 7 I a , b ; Evans , 1 9 7 7 a ) . 

E v a l u a t i o n o f t h e two Roberge p a p e r s , w h i c h a l m o s t c e r t a i n l y r e p o r t 

t h e same s e t o f d a t a i n d i f f e r e n t f o r m s , i s d i f f i c u l t , s i n c e i n one 

f o r m ( 1 9 7 1 a ) , a t a b l e o f r e s p o n s e f r e q u e n c i e s i s p r e s e n t e d w i t h o u t 

f u r t h e r a n a l y s i s , and i n t h e o t h e r ( 1 9 7 1 b ) a s t a t i s t i c a l a n a l y s i s 

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

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

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

example o f w h i c h w o u l d be an o r d i n a r y MP a rgumen t w i t h ' n o t q' as 

t h e c o n c l u s i o n i n s t e a d o f * q * . T h i s i s n o t i n i t s e l f a s i n , and t h e 

f a l s e h o o d s do assess s u b j e c t s ' r e a d i n e s s t o say 'no* as w e l l as ' y e s ' , 

b u t as t h e r e s p o n s e s f r o m them do n o t v a r y s i g n i f i c a n t l y f r o m t h o s e 

on t h e n o r m a l i n f e r e n c e s and a r e g r o u p e d w i t h them i n t h e a n a l y s i s , 

t h e y s e r v e m o s t l y as an u n n e c e s s a r y s u p p l e m e n t t o t h e e r r o r t e r m . 

I n a d d i t i o n , t h e a n a l y s i s i n t h e 1971b p a p e r i s s i m p l y i n t e r m s o f 

p o l a r i t y ( a f f i r m a t i v e / n e g a t i v e ) o f p r e m i s e s and c o n c l u s i o n s , n o t o f 

i n f e r e n c e s made on p a r t i c u l a r r u l e s . T h a t Roberge f o u n d no d i f f e r e n c e 

i n i n c i d e n c e o f e r r o r s b e t w e e n a f f i r m a t i v e and n e g a t i v e c o n c l u s i o n s i s 

n o t a l t o g e t h e r s u r p r i s i n g , s i n c e ' e r r o r ' i n t h e s e t e r m s i s e x a c t l y 

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

t r u t h / f a l s e h o o d ; t h e a n a l y s i s c a n n o t r e f l e c t d i f f e r e n c e s i n i n f e r e n c e 

p a t t e r n s o v e r r u l e s . Fo r t h i s we have t o i n s p e c t t h e r e l e v a n t p a r t s 

o f t h e 1971a p a p e r ( r e p r o d u c e d i n T a b l e s 3 and 4 ) and compare 

them w i t h an e q u i v a l e n t s t u d y u s i n g a s t a t i s t i c a l a n a l y s i s n o t b a s e d 

on a p r i o r a s s u m p t i o n o f f o r m a l l o g i c as a competence m o d e l . L u c k i l y , 

s u c h a s t u d y does e x i s t : t h a t o f Evans . (1977a) , and t h e r e i s a 

r e a s o n a b l e l e v e l o f a g r e e m e n t , as f a r as can be j u d g e d by i n s p e c t i o n , 

b e t w e e n i t and t h e Roberge r e s u l t s . Roberge ( 1 9 7 1 b ) p r o v i d e s a 
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f o r e t a s t e o f Evans ' a n a l y s i s i n some o f h i s f i n d i n g s : s u b j e c t s 

make more e r r o r s on t h e NA r u l e , and he n o t e s t h a t when an 

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

t e r m i n t h e r u l e , s u b j e c t s g i v e more *maybe' r e s p o n s e s . He a l s o n o t e s 

t h a t t h e r e i s a n o t i c e a b l e s t a b i l i t y o f r e s p o n d i n g on i n f e r e n c e s whe re 

t h e m i n o r p r e m i s e i n v o l v e s a f f i r m a t i o n (MP and AC) , r e g a r d l e s s o f 

t h e f o r m o f t h e m a j o r p r e m i s e o r c o n c l u s i o n . 

The Evans ( 1 9 7 7 a ) d a t a echo t h e s e f i n d i n g s and e n l a r g e them 

c o n s i d e r a b l y . As t h e a n a l y s i s i s n o t i n t e r m s o f e r r o r s , i t i s a more 

s t r a i g h t f o r w a r d t a s k t o examine t h e i n f e r e n c e s . A g a i n , i t was f o u n d 

t h a t MP was s t a b l e a c r o s s r u l e s - i n f a c t , a l l t h e s u b j e c t s e v a l u a t e d 

t h e i n f e r e n c e c o r r e c t l y on a l l r u l e s . As f o r t h e o t h e r i n f e r e n c e s , i t 

was f o u n d t h a t t h e r e we re more DA's on r u l e s w i t h a f f i r m a t i v e c o n s e q u e n t s , 

more AG's on r u l e s w i t h n e g a t i v e a n t e c e d e n t s , and more MT*s on r u l e s 

w i t h a f f i r m a t i v e a n t e c e d e n t s . These r e s u l t s c o a l e s c e i n t o w h a t Evans 

n o m i n a t e s as a g e n e r a l i s e d r e s p o n s e t e n d e n c y - h i n t e d a t by Roberge 

( 1 9 7 1 b ) - f o r s u b j e c t s t o p r e f e r i n f e r e n c e s whose c o n c l u s i o n i s 

n e g a t i v e ; t h u s t h e r e a r e more DA's and MT's when d e n i a l o f an a f f i r m 

a t i v e i s p o s s i b l e , and more AG's when a f f i r m a t i o n o f a n e g a t i v e i s 

p o s s i b l e . I t s h o u l d be n o t e d t h a t t h i s e f f e c t , f o r s u b j e c t s t o p r e f e r 

n e g a t i v e c o n c l u s i o n s , seems e n t i r e l y a b s e n t on t h e o r d i n a r y AA r u l e ; 

t h e r e i s o n l y a s l i g h t l y h i g h e r i n c i d e n c e o f MT ( n e g a t i v e c o n c l u s i o n ) 

t h a n AG ( a f f i r m a t i v e c o n c l u s i o n ) , and a much l o w e r i n c i d e n c e o f DA 

( n e g a t i v e c o n c l u s i o n ) . N e g a t i v e c o n c l u s i o n b i a s seems t o be a s p e c i f i c 

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

e f f e c t i n s y l l o g i s t i c r e a s o n i n g . T h i s g i v e s a f u r t h e r c l u e as t o 

t h e r o l e o f n e g a t i o n i n i n f e r e n c e m a k i n g , and t o e l u c i d a t e i t we need 

t o go back i n t i m e t o t h e s t u d y by Evans ( 1 9 7 2 a ) , w h i c h l o o k e d a t 
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MT and DA o n l y . 

I t was t h e f i r s t e x p e r i m e n t i n t h i s s t u d y w h i c h f i r s t 

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

a l l t h e f i n d i n g s o f t h e i 9 7 7 a e x p e r i m e n t d e t a i l e d above we re p r e d i c t e d 

f r o m i t s r e s u l t s . A b r i e f i n s p e c t i o n o f T a b l e :̂ w i l l c o n f i r m t h a t 

t h e f i n d i n g s o f Evans ( 1 9 7 2 a ) E x p e r i m e n t I c o n c u r w i t h t h o s e o f t h e 

two e x p e r i m e n t s o u t l i n e d above ; a t t h i s j u n c t u r e , i t i s t h e s e c o n d 

e x p e r i m e n t w h i c h i s o f most i n t e r e s t . Wason & J o h n s o n - L a i r d ( 1 9 7 2 ) 

and Wason ( 1 9 7 2 ) p o i n t o u t t h a t t h e d i f f i c u l t i e s due t o n e g a t i o n i n 

r e a s o n i n g , b o t h w i t h MT and n e g a t i v e r u l e s , c o u l d be c o m p u t a t i o n a l o r 

c o n c e p t u a l : t h e r e c o u l d be p r o c e s s i n g d i f f i c u l t i e s i n d e a l i n g w i t h 

m u l t i p l e n e g a t i o n s , o r a b r e a k d o w n i n t h e s u b j e c t ' s g r a s p o f t h e 

m e a n i n g o f n e g a t i o n i n t h e c o n t e x t o f t h e e x p e r i m e n t . Evans ( 1 9 7 2 a , 

E x p e r i m e n t I I ) a imed a t s e p a r a t i n g t h e s e . The a rgumen t goes t h u s : 

i n t h e MT i n f e r e n c e w i t h an a f f i r m a t i v e - a n t e c e d e n t r u l e , t h e c o r r e c t 

c o n c l u s i o n i n v o l v e s a d i r e c t d e n i a l o f p , so t h a t n o t - p f o l l o w s 

r e a d i l y . However, when t h e a n t e c e d e n t i s n e g a t e d , t h e c o n c l u s i o n 

i n v o l v e s t h e d e n i a l o f n o t - p - n o t n o t - p - and t h e r e seems t o be a 

p r o c e s s o f ' d o u b l e n e g a t i o n * t o go t h r o u g h b e f o r e t h e c o r r e c t 

c o n c l u s i o n ( p ) i s r e a c h e d . The d i f f i c u l t y c o u l d be due , as s t a t e d 

above , t o t h e a d d i t i o n a l p r o c e s s i n v o l v e d i n t h e ' d o u b l e n e g a t i o n * , 

o r t o a f a i l u r e t o a p p r e c i a t e t h a t a n a g a t i v e w h i c h , as Wason ( 1 9 6 5 , 

1972) has e m p h a s i s e d , w o u l d n o r m a l l y be used t o e x p r e s s f a l s i t y , 

c o u l d i t s e l f be f a l s e . Evans a t t a c k e d t h i s p r o b l e m by u s i n g l o g i c a l 

f a l s e h o o d s , w h i c h we have met b e f o r e . I n an MT a r g u m e n t , t h e l o g i c a l l y 

w a r r a n t e d c o n c l u s i o n i s * n o t p * , w h i c h s h o u l d be e v a l u a t e d as t r u e ; 

t h e f a l s e h o o d , t h e c o n c l u s i o n *p* , l o g i c a l l y r e q u i r e s t h e e v a l u a t i o n 

o f f a l s e . Thus i n an MT a rgument w i t h an NA r u l e , e v a l u a t i n g t h e 
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o p p o s i t e o f n o t - p , i . e . p , as t r u e , i n v o l v e s t h e s t e p o f d o u b l e 

n e g a t i o n , w h e r e a s e v a l u a t i n g a ' n o t p* c o n c l u s i o n as f a l s e s i m p l y 

c o n s t i t u t e s a d i r e c t d e n i a l . The d o u b l e - n e g a t i o n s t e p o n l y o c c u r s 

on NA ( o r NN) r u l e s , so t h e r e s h o u l d be a g r e a t e r d i f f e r e n c e i n MT 

f r e q u e n c i e s h e r e t h a n on AA r u l e s , where d i r e c t d e n i a l and s i n g l e 

n e g a t i o n o n l y a r e i n v o l v e d . Evans f o u n d no e v i d e n c e f o r such an 

i n t e r a c t i o n , and c o n c l u d e s t h a t t h e d i f f i c u l t y o f MT w i t h n e g a t e d -

a n t e c e d e n t r u l e s i s t h e r e f o r e most l i k e l y c o n c e p t u a l i n o r i g i n : s u b j e c t s 

a r e u n w i l l i n g t o i n f e r t h a t an e x p r e s s i o n o f f a l s i t y c o u l d i t s e l f be 

f a l s e . B e f o r e l e a v i n g t h e d i s c u s s i o n , Evans v o i c e s an i m p o r t a n t 

c a v e a t , and one w h i c h has been c o n f i r m e d by s u b s e q u e n t e x p e r i m e n t s 

( s e e T a b l e 4 ) : t h e r e s p o n s e p r o f i l e s d i f f e r b e t w e e n s e l e c t i o n and 

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

i n v o l v e d . The d i f f e r e n c e i s o n l y on t h e MT i n f e r e n c e - AC and DA 

have n o t been used i n a s e l e c t i o n e x p e r i m e n t u s i n g n e g a t i v e r u l e s -

and a p p e a r s o n l y on t h e r u l e s c o n t a i n i n g n e g a t i v e s , b o t h i n t h e 

a n t e c e d e n t and c o n s e q u e n t . On a l l t h r e e s u c h r u l e s , t h e e v a l u a t i o n 

MT f r e q u e n c i e s a r e a l w a y s l o w e r t h a n t h e s e l e c t i o n MT f r e q u e n c i e s ; 

t h e d i f f e r e n c e i s most s t r i k i n g on NA r u l e s . Q u i t e why t h e r e s h o u l d 

be t h i s s u p p r e s s i v e e f f e c t on t h e MT i n f e r e n c e when t h e c o n c l u s i o n 

has t o be e v a l u a t e d r a t h e r t h a n s e l e c t e d o r c o n s t r u c t e d i s m y s t e r i o u s , 

b u t t h e e f f e c t i s c o n s i s t e n t and w o u l d m e r i t f u r t h e r i n v e s t i g a t i o n , s i n c e 

no r e a d y e x p l a n a t i o n p r e s e n t s i t s e l f . 

D i r e c t i o n a l i t y o f t h e c o n d i t i o n a l 

I n g e n e r a l t h e n , t h e r e i s a w e a l t h o f e v i d e n c e t o s u g g e s t 

t h a t n e g a t i o n may i n d e e d c o n t r i b u t e t o t h e r e l a t i v e d i f f i c u l t y o f 

t h e MT i n f e r e n c e : n e g a t i v e s g e n e r a l l y i n t r o d u c e d i f f i c u l t y i n t o t a s k s 

where no d e d u c t i o n i s i n v o l v e d , and i n c r e a s e i t i n t a s k s where t h e r e 
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a r e i n f e r e n c e s t o be made. N e g a t i o n i s u n l i k e l y t o c o m p r i s e t h e 

w h o l e s t o r y t h o u g h ; t h e MP i n f e r e n c e i s u n a f f e c t e d by t h e i n t r o d u c t i o n 

o f n e g a t i v e r u l e s , w h i l e MT r e t a i n s i t s d i f f i c u l t y even when i t s 

i n h e r e n t n e g a t i o n p e r f o r m s i t s ' n a t u r a l ' d e n i a l f u n c t i o n . Pe rhaps 

some d i f f i c u l t y may s tem f r o m t h e d i r e c t i o n o f t h e i n f e r e n c e ? A f t e r 

a l l , MT r e q u i r e s t h e r e a s o n e r t o jump b a c k w a r d s f r o m t h e c o n s e q u e n t 

t o t h e a n t e c e d e n t , so i f t h e jump were made t o go f o r w a r d s , p e r h a p s 

t h e i n f e r e n c e m i g h t be e a s i e r . B e f o r e l o o k i n g t o t h e d a t a , an examp le 

w i l l i l l u s t r a t e t h e p o i n t , and we r e t u r n t o t h e MT a rgumen t a b o u t 

s t r i p e d t i g e r s : 

I f i t i s a t i g e r , t h e n i t has s t r i p e s . I t does n o t have s t r i p e s . 

T h e r e f o r e , i t i s n o t a t i g e r . 

Would t h e d e d u c t i o n be made e a s i e r i f t h e a rgumen t t o o k t h e f o l l o w i n g 

f o rm? 

I t has s t r i p e s , i f i t i s a t i g e r . I t does n o t have s t r i p e s . 

T h e r e f o r e , i t i s n o t a t i g e r . 

No te t h a t t h e r u l e has n o t been c o n v e r t e d i n t o an e q u i v a l e n c e - t h e 

u n i v e r s e o f s t r i p e d t h i n g s i s s t i l l l a r g e r t h a n t h e u n i v e r s e o f 

t i g e r s , and w i t h o u t t h e w o r d ' o n l y ' b e f o r e t h e ' i f i t i s s t i l l t h e 

e x p r e s s i o n o f m a t e r i a l i m p l i c a t i o n f o r m u l a t e d i n t h e above examp le -

one s t i l l c a n n o t s a y , by t h e AG i n f e r e n c e , t h a t because we know i t 

i s s t r i p e d , i t must be a t i g e r . 

B r a i n e ( 1 9 7 8 ) , i n a t h e o r e t i c a l p a p e r t o be d i s c u s s e d l a t e r , 

emphas i ses t h e r o l e o f d i r e c t i o n a l i t y i n c o n d i t i o n a l i n f e r e n c e s and 

c i t e s , r e g r e t t a b l y v a g u e l y , some f i n d i n g s i n s u p p o r t o f t h e a rgumen t 

above , Evans ( 1 9 7 7 a ) , n o t i n g t h e sense o f d i r e c t i o n a l i t y i m p l i e d by 

t h e ' I f . . . t h e n . . . ' f o r m o f t h e c o n d i t i o n a l , p r o p o s e d t h a t t h i s c o u l d 

be c o u n t e r a c t e d by r e s t a t i n g m a t e r i a l i m p l i c a t i o n i n a l o g i c a l l y 
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e q u i v a l e n t f o r m : 'p o n l y i f q ' . The same i n f e r e n c e r u l e s a p p l y , 

b u t t h e r e seems, i n t u i t i v e l y , a d i f f e r e n t emphas is be tween two 

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

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

c o n s e q u e n t , and t h e c o n s e q u e n t i s n e c e s s a r y f o r t h e a n t e c e d e n t . 

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

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

t h a t s t r i p e s a r e a l s o p r e s e n t ; s t r i p e s a r e n e c e s s a r y f o r t h e r e t o 

be a t i g e r p r e s e n t , b u t n o t s u f f i c i e n t t o make t h a t c o n c l u s i o n w i t h 

c e r t a i n t y . The ' I f . . . t h e n . . . ' f o r m and t h e MP d e d u c t i o n , a r g u e d 

Evans , emphas ise t h e s u f f i c i e n c y o f t h e a n t e c e d e n t , w h i l e t h e ' . . . o n l y 

i f . . . ' f o r m and MT emphas i se t h e n e c e s s i t y o f t h e c o n s e q u e n t . T h e r e 

s h o u l d t h e r e f o r e be more MP i n f e r e n c e s made on ' I f t h e n ' r u l e s t h a n on 

' . . . o n l y i f . . . ' r u l e s , and more MT i n f e r e n c e s made on ' o n l y i f r u l e s 

t h a n on ' I f t h e n ' r u l e s . The e x p e r i m e n t w h i c h t e s t e d t h i s a l s o 

i n c o r p o r a t e d n e g a t e d r u l e componen ts , and when r e s u l t s were p o o l e d 

a c r o s s r u l e s t h e two p r e d i c t i o n s were b o t h c o n f i r m e d ( s e e T a b l e s 3 

and '4). The r e s u l t ; f o r MT was m o s t l y due t o h e i g h t e n e d f r e q u e n c i e s 

on r u l e s w i t h n e g a t e d a n t e c e d e n t s . The g r e a t e r f r e q u e n c y o f MT's on 

' o n l y i f r u l e s was a l s o f o u n d b y B r a i n e ( 1 9 7 8 ) and by Roberge 

( 1 9 7 8 ) , w i t h t h e d i f f e r e n c e e x t e n d i n g a c r o s s a l l r u l e s . I t t h e r e f o r e 

seems t h a t d i r e c t i o n a l i t y , as w e l l as n e g a t i o n , may i n d e e d c o n t r i b u t e 

t o t h e d i f f i c u l t y o f MT, and t h a t b y u s i n g a f o r m o f r u l e w h i c h seems 

t o p r o m o t e r e a s o n i n g f r o m t h e c o n s e q u e n t r a t h e r t h a n f r o m t h e a n t e 

c e d e n t t h i s d i f f i c u l t y can be r e d u c e d . However , t h e ' o n l y i f f o r m 

may be h a v i n g t h i s e f f e c t f o r a n o t h e r r e a s o n : Evans ( 1 9 7 7 a ) f o u n d 

t h a t t h e r e were a l s o more AC I n f e r e n c e s j u d g e d c o r r e c t on t h e ' o n l y 

i f r u l e s . T h i s l e a d s t o a s u s p i c i o n t h a t t h e s u b j e c t s may have been 
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c o n v e r t i n g t h e s e r u l e s i n t o e q u i v a l e n c e s . However, t h e f r e q u e n c y 

o f DA*s was t h e same on b o t h r u l e - f o r m s and s i m i l a r t o t h e MT 

f r e q u e n c y on t h e ' I f t h e n ' f o r m , so i t seems more l i k e l y t h a t t h e 

c o n v e r s i o n was t o a r e v e r s e i m p l i c a t i o n . 

T h i s b r i n g s us back t o one o f t h e mos t i m p o r t a n t p o i n t s made 

i n t h e i n t r o d u c t i o n t o i n f e r e n c e t a s k s : t h a t p e o p l e ' s r e a s o n i n g on 

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

t h o s e r u l e s . The p o i n t i s s t r e n g t h e n e d b y a s u b s i d i a r y t a s k i n Evans-

e x p e r i m e n t i n w h i c h s u b j e c t s were r e q u i r e d t o c o n s t r u c t t h e m a t i c 

examp les o f ' I f t h e n ' and ' o n l y i f s e n t e n c e s : i t was f o u n d t h a t 

most o f t h e s e s e n t e n c e s i n v o l v e d t e m p o r a l o r c a u s a l c o n n e c t i o n s 

w h i c h were o n l y ' n a t u r a l ' i n t h e one f o r m o f t h e r u l e . These 

c o n n e c t i o n s were s u c h t h a t when t h e a n t e c e d e n t e v e n t p r e c e d e d t h e 

c o n s e q u e n t e v e n t i n t i m e , t h e r e l a t i o n s h i p was e x p r e s s e d i n ' I f 

t h e n ' f o r m , b u t i f t h e r e v e r s e was t r u e , t h e ' o n l y i f f o r m was 

u s e d . T h i s l i n e o f e n q u i r y was p u r s u e d f u r t h e r i n a n o t h e r p a r a d i g m , 

t h e t r u t h - t a b l e t a s k , by Evans & Newstead ( 1 9 7 7 ) , i n a s t u d y a imed 

n o t o n l y a t e n l a r g i n g on Evans ' f i n d i n g s b u t a l s o a t d i s t i n g u i s h i n g 

c o n v e r s i o n and i n t e r p r e t a t i o n a l e x p l a n a t i o n s . I t w i l l be c o n s i d e r e d 

i n more d e t a i l i n t h e n e x t c h a p t e r . 

Of c o u r s e , t h e i n t e r p r e t a t i o n a l e f f e c t w h i c h has d r a w n mos t 

a t t e n t i o n i s t h e p o s s i b i l i t y t h a t s u b j e c t s w i l l make ' i l l i c i t 

c o n v e r s i o n s ' o f r u l e s o f i m p l i c a t i o n i n t o r u l e s o f e q u i v a l e n c e , 

Wason & J o h n s o n - L a i r d m e n t i o n e d s e v e r a l f a c t o r s w h i c h may l e a d t o 

t h i s , i n c l u d i n g n e g a t i n g t h e a n t e c e d e n t . The l i n g u i s t s Ge is & Z w i c k y , 

on t h e o t h e r h a n d , t u r n t h e p r o b l e m a r o u n d : t h e y c o n t e n d t h a t t h e 

i n t e r p r e t a t i o n o f a c o n d i t i o n a l as an e q u i v a l e n c e , w h i c h t h e y c a l l 

" c o n d i t i o n a l p e r f e c t i o n " , i s a n a t u r a l t e n d e n c y i n l a n g u a g e , i n t h e i r 
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w o r d s , " c o n d i t i o n a l s a r e u n d e r s t o o d t o be p e r f e c t e d u n l e s s t h e h e a r e r 

has r e a s o n t o b e l i e v e t h a t t h e c o n v e r s e i s f a l s e " . ( G e i s & Z w i c k y , 

1 9 7 1 ) , Thus , i n a n o t h e r o f t h e i r p h r a s e s , t h e c o n d i t i o n a l " i n v i t e s 

t h e i n f e r e n c e " t h a t i t i m p l i e s i t s c o n v e r s e u n l e s s i t i s i n a c o n t e x t 

t h a t d i c t a t e s o t h e r w i s e . Ge i s & Z w i c k y come t o s i m i l a r c o n c l u s i o n s 

as Wason & J o h n s o n - L a i r d w i t h r e g a r d t o t h e c l a s s e s o f s e n t e n c e s 

w h i c h c l e a r l y do i m p l y t h e i r c o n v e r s e , b u t a r e n o t so s u r e a b o u t t h e 

i n f l u e n c e o f s y n t a x . On t h i s a rgumen t i t s h o u l d h o t be t o o 

s u r p r i s i n g t h a t p e o p l e t e n d t o make t h e AC and DA i n f e r e n c e s i n 

a b s t r a c t t a s k s w h i c h a r e p r e c i s e l y i n t e n d e d t o be c o n t e x t - f r e e . Two 

s t u d i e s have l o o k e d s p e c i f i c a l l y a t t h e s e f a l l a c i e s , w h i c h p e r h a p s 

a r e n o t f a l l a c i e s a t a l l i n n a t u r a l usage . One r e p o r t s a r e l a t i v e l y 

u n i n t e r e s t i n g e v a l u a t i o n i n f e r e n c e t a s k u s i n g n e g a t i v e r u l e components 

Roberge ( 1 9 7 4 ) f o u n d t h a t NA r u l e s p r o d u c e d t h e most ' e r r o r s * - i . e . 

t h e mos t DA and AC i n f e r e n c e s e v a l u a t e d as t r u e - and t h a t more AC *s 

t h a n DA'S were a f f i r m e d as t r u e . B o t h t h e s e f i n d i n g s have been 

c o n f i r m e d i n o t h e r s t u d i e s , d e t a i l e d above. The o t h e r w o r k , h o w e v e r , 

t h a t o f Wason ( 1 9 6 4 ) , i s o f much g r e a t e r i m p o r t a n c e h e r e because i t 

mounted a t w o - p r o n g e d a t t a c k a imed a t d i s a m b i g u a t i n g t h e c o n d i t i o n a l . 

The f i r s t o f t h e s e i s t h e use o f t h e m a t i c m a t e r i a l s , w h i c h mos t 

w r i t e r s a g r e e s h o u l d have t h e d e s i r e d e f f e c t ; i n t h i s c a s e , t h e y d i d 

n o t seem t o , as 33% o f Wason*s s u b j e c t s i n i t i a l l y succumbed t o DA and 

6 7 % t o AC, p r o p o r t i o n s w h i c h a r e w e l l i n l i n e w i t h s t u d i e s u s i n g 

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

s t u d y by S h a p i r o , r e p o r t e d by Wason & J o h n s o n - L a i r d , w h i c h used 

t h e m a t i c m a t e r i a l s and on w h i c h " h a r d l y any e r r o r s were made" ( p , 5 6 ) . 

T h i s a s i d e , Wason's i n n o v a t i o n was t o use t h e i n f e r e n c e p r o b l e m 

embedded i n a p r o c e d u r e w h i c h a l l o w e d s e v e r a l s u c c e s s i v e i n f e r e n c e s 

t o be made w i t h i n t h e same t a s k . One g r o u p o f s u b j e c t s c o u l d make 
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l o g i c a l l y v a l i d c o n c l u s i o n s w h i c h were c o n s i s t e n t w i t h b o t h p r e v i o u s l y 

made and s u c c e e d i n g f a l l a c i o u s c o n c l u s i o n s , w h i l e a n o t h e r ' s v a l i d 

c o n c l u s i o n s c o n f l i c t e d w i t h t h e p r e v i o u s l y made f a l l a c i e s . Thus t h e 

second g r o u p o f s u b j e c t s we re l e d t o c o n t r a d i c t t h e m s e l v e s . T h i s 

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

b u t t h e o t h e r g r o u p c o n t i n u e d t o make them, an i l l u s t r a t i o n o f how 

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

I t s h o u l d be remembered, o f c o u r s e , t h a t o n l y h a l f t h e s u b j e c t s 

c o m m i t t e d t h e f a l l a c i e s i n t h e f i r s t p l a c e . Pe rhaps a m i l d e r 

i n t e r p r e t a t i o n o f G e i s & Z w i c k y ( 1 9 7 1 ) i s c a l l e d f o r : some p e o p l e 

w i l l i n t e r p r e t a c o n d i t i o n a l as an e q u i v a l e n c e , b u t s i t u a t i o n a l 

v a r i a b l e s can cause s u c h i n t e r p r e t a t i o n s t o be changed . Some s t u d i e s 

by T a p l i n and S taudenmayer w h i c h l o o k s p e c i f i c a l l y a t t h i s q u e s t i o n 

w i l l be examined s h o r t l y ; p a r t i c u l a r i s s u e s a r e i n v o l v e d i n t h e i r case 

and i t w o u l d be o u t o f p l a c e " t o spend t i m e on them h e r e . 

D i s j u n c t i v e s 

A t t h i s p o i n t i t w i l l be u s e f u l t o d i g r e s s f r o m c o n d i t i o n a l s 

f o r a w h i l e and c o n s i d e r d i s j u n c t i v e ( * E i t h e r . . . o r ) i n f e r e n c e s , 

s i n c e s i m i l a r l o g i c a l and p s y c h o l o g i c a l i s s u e s a r e i n v o l v e d , and 

s i m i l a r e x p e r i m e n t s have been done on them. These e x p e r i m e n t s a r e n o t 

so numerous as t h o s e on c o n d i t i o n a l s , and t h e b u l k o f them have been 

c o n d u c t e d by R o b e r g e , somet imes i n d i r e c t c o m p a r i s o n t o c o n d i t i o n a l s . 

I n d e e d t h e p r i m e m o t i v a t i o n f o r l o o k i n g a t d i s j u n c t i v e s seems t o have 

been t o p r o v i d e a d i f f e r e n t s l a n t on t h e wo rk w i t h c o n d i t i o n a l s , as 

f o r e v e r y c o n d i t i o n a l s e n t e n c e , t h e r e i s a l o g i c a l l y e q u i v a l e n t 

d i s j u n c t i v e . The r e l a t i o n b e t w e e n a c o n d i t i o n a l and a d i s j u n c t i v e i s 

a c h i e v e d t h r o u g h t h e a p p l i c a t i o n o f n e g a t i o n , and a s i m p l e examp le w i l l 

s u f f i c e . ' I f p t h e n q' i s l o g i c a l l y e q u i v a l e n t t o ' E i t h e r n o t p o r q ' , 
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s i n c e i n b o t h c a s e s , g i v e n p we must c o n c l u d e q , and g i v e n n o t - q 

c o n c l u d e n o t - p . The f a l l a c i e s a l s o a p p l y , i f t h e d i s j u n c t i v e i s 

assumed t o e x p r e s s i n c l u s i o n , i . e . i f i t i s t a k e n t o m e a n ' E i t h e r 

p o r q , o r b o t h ' . I f i t i s t a k e n t o e x p r e s s e x c l u s i o n , i . e , 

•no t b o t h ' , t h e n t h e d i s j u n c t i v e i s l o g i c a l l y i n t e r c h a n g e a b l e w i t h an 

e q u i v a l e n c e c o n d i t i o n a l , as a l l p r e m i s e s l e a d t o a v a l i d c o n c l u s i o n 

i n b o t h c a s e s . The i n f e r e n c e s f o r t h e un^ iega ted d i s j u n c t i v e a r e shown 

i n T a b l e 2. However, i t may seem t h a t t h e s u b s t i t u t e f o r t h e AA 

c o n d i t i o n a l , b e i n g an NA d i s j u n c t i v e , i s h a r d e r t o f o l l o w , and i f t h i s 

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

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

a b o u t t o be c o n f i r m e d . 

Roberge ( 1 9 7 4 ) compared DA and AC i n f e r e n c e s on b o t h 

c o n d i t i o n a l s and l o g i c a l l y e q u i v a l e n t d i s j u n c t i v e s . He f o u n d t h a t w h i l e 

t h e NA s e n t e n c e p r o d u c e d t h e most e r r o r s on c o n d i t i o n a l s , a l l t h e 

d i s j u n c t i v e s c o n t a i n i n g n e g a t i v e components we re more d i f f i c u l t t h a n 

t h e AA d i s j u n c t i v e , and t h a t most f a l l a c i o u s i n f e r e n c e s on t h e 

d i s j u n c t i v e were made on n e g a t i v e r u l e s when t h e a rgumen t i n v o l v e d 

a f f i r m a t i o n o f t h e f i r s t component -— l o g i c a l l y e q u i v a l e n t t o d e n y i n g 

t h e a n t e c e d e n t o f t h e AA and AN c o n d i t i o n a l r u l e s . T h i s i s n o t 

s u r p r i s i n g , s i n c e we have a l r e a d y seen how s u b j e c t s f i n d i t more 

d i f f i c u l t t o a p p r e c i a t e t h a t an a f f i r m a t i v e d e n i e s a n e g a t i v e , t h a n 

t h a t a n e g a t i v e d e n i e s an a f f i r m a t i v e i n c o n d i t i o n a l t a s k s . I n a 

l a t e r e x p e r i m e n t c o m p a r i n g i n c l u s i v e and e x c l u s i v e d i s j u n c t i o n ( R o b e r g e , 

1 9 7 6 a ) , u s i n g an e v a l u a t i o n t a s k as i n t h e 197A e x p e r i m e n t , and 

i n v e s t i g a t i n g t h e d e n i a l o f t h e f i r s t component , w h i c h l e a d s t o a 

v a l i d c o n c l u s i o n , Roberge r e p e a t e d t h e r e s u l t s f o r i n c l u s i v e d i s j u n c t i o n , 

b u t f o u n d t h e o r d e r o f d i f f i c u l t y f o r e x c l u s i v e s t o be s l i g h t l y 
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d i f f e r e n t : AA and NN r u l e s we re e a s i e r t o r e a s o n w i t h t h a n AN and N?A 

r u l e s . E x c l u s i v e s p r o d u c e d g e n e r a l l y f e w e r e r r o r s , and t h e 

f a c i l i t a t i n g e f f e c t o f e x p l i c i t d e n i a l ( o f an a f f i r m a t i v e by a n e g a t i v e ) 

d i d n o t t r a n s f e r t o e x c l u s i v e s . I t i s more l e g i t i m a t e t o t a l k a b o u t 

e r r o r s i n t h e s e e x p e r i m e n t s because i n t e r p r e t a t i o n w h i c h s u b j e c t s 

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

appendage - ' o r b o t h ' o r ' b u t n o t b o t h ' - t o t h e s e n t e n c e . I n 

a n o t h e r s t u d y u s i n g s y s t e m a t i c a l l y n e g a t e d s e n t e n c e s ( R o b e r g e , 1 9 7 6 b ) , 

t h i s t i m e on e x c l u s i v e d i s j u n c t i v e s o n l y , and u s i n g a l l f o u r p o s s i b l e 

i n f e r e n c e f o r m s , Roberge c o n f i r m e d and added t o h i s p r e v i o u s r e s u l t s : 

s i n g l e - n e g a t i v e r u l e s we re a g a i n more d i f f i c u l t , b u t t h i s t i m e AA 

was e a s i e r t h a n NN; d e n i a l o f a n e g a t i v e was most d i f f i c u l t t o d e a l 

w i t h , e s p e c i a l l y when t h e c o r r e c t c o n c l u s i o n was an a f f i r m a t i v e 

( c f . Evans 1972a, 1 9 7 7 a ) . I n a l l t h e s e s t u d i e s w i t h a b s t r a c t 

m a t e r i a l s t h e n , t h e r e a r e some f a i r l y c o n s i s t e n t o v e r a l l f i n d i n g s 

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

cause d i f f i c u l t y , e s p e c i a l l y i f t h e y have t o be d e n i e d , t h o u g h i t i s 

s i n g l e n e g a t i v e s w h i c h cause t h e most d i f f i c u l t y . What o f t h e m a t i c 

m a t e r i a l s ? 

The f i r s t e x p e r i m e n t d e a l i n g w i t h t h e m a t i c m a t e r i a l s was 

a l s o one o f t h e e a r l i e s t r e p o r t e d s t u d i e s o f r e a s o n i n g w i t h d i s j u n c t i v e s 

J o h n s o n - L a i r d & T r i d g e l l ( 1 9 7 2 ) used a c o n s t r u c t i o n t a s k , w i t h s u b j e c t s 

s u p p l y i n g t h e i r o\m s o l u t i o n s t o t h r e e d i s j u n c t i v e a r g u m e n t s ; t h e 

d i s j u n c t i v e s were n o t s p e c i f i e d as t o i n c l u s i v e o r e x c l u s i v e i n t e r 

p r e t a t i o n . A l l a r g u m e n t s i n v o l v e d t h e d e n i a l o f t h e second componen t , 

b u t t h e n a t u r e o f t h e d e n i a l d i f f e r e d b e t w e e n them: t h e f i r s t was a 

d i r e c t d e n i a l o f an a f f i r m a t i v e r u l e component by a n e g a t i v e m i n o r 

p r e m i s e , t h e second an i m p l i c i t d e n i a l by an a n t o n y m , and t h e t h i r d 

t h e d e n i a l o f a n e g a t i v e component by an a f f i r m a t i v e , c a l l e d by t h e 
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e x p e r i m e n t e r s an " i n a p p r o p r i a t e n e g a t i v e " . On t h e b a s i s o f p r e v i o u s 

r e s e a r c h w i t h n e g a t i v e s t h e y p r e d i c t e d , and f o u n d , t h a t t h e f i r s t 

p r o b l e m was e a s i e s t , b o t h i n t e r m s o f e r r o r r a t e s and s o l u t i o n t i m e s , 

t h e t h i r d t h e mos t d i f f i c u l t , and t h e second i n t e r m e d i a t e . T h e i r 

e x p l a n a t i o n was t h a t i t i s e a s i e r t o g r a s p t h a t a s t r a i g h t n e g a t i v e 

d e n i e s an a f f i r m a t i v e , s l i g h t l y more d i f f i c u l t t o use t h e i m p l i c i t 

n e g a t i v e because o f a p resumed e x t r a s t e p t o c o n v e r t i t t o a s t r a i g h t 

n e g a t i v e , and much more d i f f i c u l t t o g r a s p t h a t an a f f i r m a t i v e d e n i e s 

a n e g a t i v e . However, t h e s e c o n c l u s i o n s a r e n o t e n t i r e l y s a t i s f a c t o r y 

b e a r i n g i n m i n d Roberge*s f i n d i n g s t h a t a n e g a t i v e anywhere i n a 

d i s j u n c t i v e seems t o c r e a t e p a r t i c u l a r d i f f i c u l t i e s , p r o b a b l y , as 

Evans ( 1 9 7 2 c ) a r g u e s , o f i n t e r p r e t a t i o n . Roberge ( 1 9 7 7 , 1978) has 

moun ted a d e t a i l e d i n v e s t i g a t i o n o f t h e i n t e r a c t i o n o f d i f f e r e n t 

t y p e s o f m a t e r i a l s w i t h o t h e r f a c t o r s known t o i n f l u e n c e d i s j u n c t i v e 

i n f e r e n c e s : n e g a t i o n , i n c l u s i v e / e x c l u s i v e i n t e r p r e t a t i o n s , and 

a f f i r m a t i o n and d e n i a l o f t h e f i r s t and second componen ts . These 

s t u d i e s used b o t h a b s t r a c t and t h e m a t i c m a t e r i a l s ( c a p i t a l l e t t e r s 

and s e n t e n c e s s u c h as ' E i t h e r J o a n i s i n t e l l i g e n t o r she i s r i c h , o r 

b o t h ' ) ; t h e 1977 s t u d y a l s o used ' c o n t r a d i c t o r y ' t h e m a t i c s e n t e n c e s 

( e . g . ' E i t h e r John i s i n t e l l i g e n t o r he i s s t u p i d , o r b o t h ' ) . I t 

seems t h a t t h e l a t t e r we re t r e a t e d , n o t s u r p r i s i n g l y , as e x c l u s i v e 

r u l e s i n s p i t e o f t h e ' o r b o t h ' . The 1977 s t u d y f o u n d no d i f f e r e n c e 

b e t w e e n m a t e r i a l s : i n b o t h cases t h e r e were f e w e r l o g i c a l e r r o r s on 

t h e v a l i d d e n i a l o f t h e f i r s t component a rgument compared w i t h t h e 

f a l l a c i o u s a f f i r m a t i o n o f t h e f i r s t component a r g u m e n t . The 1978 

s t u d y , u s i n g d e n i a l o f t h e second component o n l y , and i n c l u d i n g n e g a t e d 

r u l e s and e x c l u s i v e s , a g a i n f o u n d no o v e r a l l e f f e c t o f m a t e r i a l s , 

a l t h o u g h t h e r e was an i n t e r a c t i o n b e t w e e n m a t e r i a l s and p o l a r i t y : NA 
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s e n t e n c e s we re e a s i e r w i t h t h e m a t i c m a t e r i a l s , NN w i t h a b s t r a c t s . 

Once a g a i n a s i n g l e n e g a t i v e caused p a r t i c u l a r d i f f i c u l t y ( l e s s so 

w i t h t h e m a t i c m a t e r i a l s ) , and e x p l i c i t d e n i a l l e d t o f e w e s t e r r o r s . 

T h e r e we re more ' i n d e t e r m i n a t e ' r e s p o n s e s w i t h i n c l u s i v e s e n t e n c e s 

t h a n w i t h e x c l u s i v e s , and o f c o u r s e t h e r e s h o u l d be none i n e i t h e r , 

s i n c e d e n i a l o f t h e second component l e a d s t o a v a l i d c o n c l u s i o n 

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

i n c l u s i v e d i s j u n c t i o n makes a l e s s d e f i n i t e s t a t e m e n t t h a n does 

e x c l u s i v e d i s j u n c t i o n . O v e r a l l , t h i s s t u d y c o n f i r m s Roberge 's 

e a r l i e r f i n d i n g s on i n f e r e n c e s i n v o l v i n g t h e f i r s t component o f t h e 

r u l e s and e x t e n d s them t o i n f e r e n c e s on t h e second component . 

B e f o r e l e a v i n g d i s j u n c t i v e s , some comment s h o u l d be made, 

i n v i e w o f t h e f i n d i n g s r e p o r t e d above , on t h e use o f c o n d i t i o n a l s 

and d i s j u n c t i v e s as each o t h e r s ' e q u i v a l e n t s i n r e a s o n i n g e x p e r i m e n t s . 

T h i s usage i s j u s t i f i e d on one c o u n t b u t u n j u s t i f i e d on t h r e e o t h e r s , 

and t h e s p l i t c o i n c i d e s n i c e l y w i t h t h a t b e t w e e n t h e l o g i c and 

p s y c h o l o g y o f r e a s o n i n g . The j u s t i f i c a t i o n r e s t s on a f a c t o f l o g i c , 

v i z . t h a t ' I f p t h e n q' and ' E i t h e r n o t p o r q ' a r e l o g i c a l c o r r e s p o n 

d e n t s : t h e y b o t h e x p r e s s m a t e r i a l i m p l i c a t i o n o r e q u i v a l e n c e , d e p e n d i n g 

on t h e i r s p e c i f i c a t i o n ( l o g i c i a n s w o u l d assume i m p l i c a t i o n , as t h e y 

a l s o assume t h e i n c l u s i v e i n t e r p r e t a t i o n o f t h e d i s j u n c t i v e ) . Hence 

t h e y b o t h e n t a i l t h e same r u l e s o f i n f e r e n c e and a r e f a l s i f i a b l e b y 

t h e same t r u t h - t a b l e c a s e ( . s ) . However , t h e t h r e e o t h e r c o u n t s , 

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

c o r r e s p o n d e n c e b e t w e e n t h e two r u l e s has no p s y c h o l o g i c a l r e a l i t y . I n 

t h e f i r s t p l a c e , t h e r e seem t o be f u n d e m e n t a l d i f f e r e n c e s i n 

i n t e r p r e t a t i o n b e t w e e n t h e two r u l e s : i t has been f o u n d t h a t any 

n e g a t i o n causes d i f f i c u l t y w i t h d i s j u n c t i v e s , whe reas i t i s o n l y 
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n e g a t i o n o f t h e a n t e c e d e n t w h i c h does so w i t h c o n d i t i o n a l s . I t 

s h o u l d a l s o be remembered t h a t t h e MP c o n d i t i o n a l i n f e r e n c e h o l d s 

up a c r o s s a l l r u l e s , w i t h o r w i t h o u t n e g a t i o n ; none o f t h e d i s j u n c t i v e 

i n f e r e n c e s does so . S e c o n d l y , on a r e l a t e d p o i n t , i t i s c l e a r f r o m 

t h e r e s e a r c h on n e g a t i o n t h a t t h e r e a r e bound t o be d i f f e r e n c e s i n t h e 

use o f c o n d i t i o n a l and d i s j u n c t i v e r u l e s , s i n c e on t h e i m p l i c a t i o n 

c o n d i t i o n a l one o f t h e v a l i d i n f e r e n c e s a r i s e s f r o m an a f f i r m a t i o n and 

t h e o t h e r f r o m a d e n i a l , w h i l e on t h e i n c l u s i v e d i s j u n c t i v e b o t h 

v a l i d i n f e r e n c e s a r i s e f r o m d e n i a l s . T h i r d l y , t h e r e i s t h e w e l l -

e s t a b l i s h e d d i r e c t i o n a l i t y o f t h e c o n d i t i o n a l , w h i c h we have seen t o 

be an i m p o r t a n t f a c t o r i n c o n d i t i o n a l r e a s o n i n g . T h i s does n o t a p p l y 

t o t h e d i s j u n c t i v e , i n c l u s i v e o r e x c l u s i v e , s i n c e t h e s e a r e r u l e s o f 

a l t e r n a t i o n , and do n o t p r o c e e d f r o m t h e e s t a b l i s h m e n t o f an a n t e c e d e n t 

t o t h e c o n c l u s i o n o f a c o n s e q u e n t . I f t h e r e i s any i n t e r c h a n g i n g , i t 

s h o u l d be b e t w e e n e q u i v a l e n c e s and e x c l u s i v e s , s i n c e d i r e c t i o n a l i t y 

p l a y s l e s s o f a p a r t i n t h e f o r m e r , and t h e i n f e r e n c e r u l e s (and 

t r u t h - t a b l e c a s e s , as we s h a l l see ) a r e s y m m e t r i c a l . 

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

p s y c h o l o g y , .and p a r t i c u l a r l y on t h e d a n g e r s o f a s s u m i n g t h e p s y c h o l o g i c a l 

r e a l i t y o f l o g i c a l c o n s t r u c t s . A t t e m p t have been made, n o t a b l y by 

P i a g e t and mos t r e c e n t l y by B r a i n e , t o d e r i v e s y s t e m s w h e r e i n l o g i c 

and p s y c h o l o g y c o m b i n e ; this a p p r o a c h i s d e a l L w i t h - i n d e t a i l i n t h e 

D i s c u s s i o n , Even when n o t used t o p r o m o t e a t h e o r y , an i d e n t i t y o f 

l o g i c and p s y c h o l o g y has been assumed i n some s t u d i e s , and t h e 

o f f e n d e r s i n m i n d h e r e a r e t h o s e o f T a p l i n , S taudenmaye r , R i p s , and 

M a r c u s . These were i n f e r e n c e s t u d i e s , b u t t h e y we re used t o i n f e r 

t r u t h - t a b l e s . These s t u d i e s f o r m t h e o p e n i n g t o t h e n e x t c h a p t e r ; t h e 

n e x t c h a p t e r i s a b o u t t r u t h - t a b l e s . 
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I n t h e p r e v i o u s c h a p t e r on i n f e r e n c e t a s k s , t h e p r o c e s s e s 

u n d e r i n v e s t i g a t i o n we re t h o s e i n v o l v e d i n d e c i d i n g w h i c h c o n c l u s i o n s 

c o u l d o r c o u l d n o t v a l i d l y f o l l o w f r o m t h e e s t a b l i s h m e n t o f one o r 

o t h e r o f t h e components o f a c o n d i t i o n a l o r d i s j u n c t i v e s t a t e m e n t , o r 

t h e i r n e g a t i o n s . F o r t h e p u r p o s e s o f t h i s d e d u c t i o n q u e s t i o n s as t o 

t h e t r u t h o f t h e s t a t e m e n t a r e s e t a s i d e - i t i s i r r e l e v a n t t o t h e 

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

t r u e o r f a l s e one i n r e l a t i o n t o f a c t . I n t h i s c h a p t e r , we c o n s i d e r 

a s e t o f t a s k s r e l a t i n g t o t h e l o g i c a l p r o c e s s o f d e c i d i n g w h e t h e r o r 

n o t a s t a t e m e n t h o l d s t r u e . The c o n c e r n i s n o t w i t h f a c t u a l t r u t h , 

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

i n s t a n c e s r e l a t i n g t o i t s componen ts . Each c o n d i t i o n a l o r d i s j u n c t i v e 

ru le . . has two components w h i c h can e i t h e r be a f f i r m e d o r d e n i e d ; t h e y 

m i g h t b o t h be t r u e , one t r u e and t h e c o t h e r f a l s e , o r b o t h f a l s e . 

The re i s t h u s a l o g i c a l t r u t h - t a b l e o f f o u r i n s t a n c e s . The e f f e c t o f 

e a c h i n s t a n c e on t h e l o g i c a l t r u t h s t a t u s o f t h e r u l e i s r e l a t e d t o 

t h e e x t e n t t o w h i c h each a l l o w s t h e v a l i d i n f e r e n c e s , and we can 

r e t u r n t o o u r t i g e r s a g a i n f o r an example o f how t h i s r e l a t i o n a p p l i e s 

f o r a r u l e o f i m p l i c a t i o n . We know by t h e MP i n f e r e n c e t h a t i f t h e r e 

i s a t i g e r t h e r e must a l s o be s t r i p e s , and f r o m t h e i n v a l i d AC and 

DA i n f e r e n c e s we know t h a t t h e r e may be s t r i p e s w h e t h e r o r n o t t h e r e 

i s a t i g e r p r e s e n t ; t h e r u l e does n o t l e g i s l a t e on t h e a c t u a l p r e s e n c e 

o r absence o f t i g e r s , o n l y w h a t i s c o n d i t i o n a l on t h a t p r e s e n c e . H0W7 

e v e r , we a l s o know by MT t h a t i f t h e r e a r e no s t r i p e s , t h e r e can be 

no t i g e r , and i t i s t h e r e f o r e a s t r a i g h t f o r w a r d d e d u c t i o n t h a t t h e 

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

t h e r u l e i t s e l f w o u l d be a t i g e r w i t h o u t s t r i p e s . A l l o t h e r 

c o m b i n a t i o n s - s t r i p e d t i g e r s o r n o n - t i g e r s w i t h o r w i t h o u t s t r i p e s -
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a l l o w Che r u l e t o s t a n d as t r u e , A r u l e o f e q u i v a l e n c e behaves 

s l i g h t l y d i f f e r e n t l y , as i t i m p l i e s i t s c o n v e r s e ; c o n s i d e r t h e r u l e 

' I f i t i s an e l e p h a n t , t h e n i t has a t r u n k I . Of c o u r s e , i t w o u l d n o t 

be an e l e p h a n t i f i t d i d n o t have a t r u n k , b u t e q u a l l y i f i t does have 

a t r u n k , i t c a n n o t be a n y t h i n g j b u t an e l e p h a n t ( A m e r i c a n ca rs - and 

l a r g e p a c k i n g cases b e i n g e x c l u d e d f r o m t h i s d e f i n i t i o n o f ' t r u n k * ) . 

T h e r e f o r e n o t o n l y e l e p h a n t s w i t h o u t t r u n k s b i i - t a l s o t r u n k s on t h i n g s 

o t h e r t h a n e l e p h a n t s f a l s i f y t h i s r u l e . The two f u n c t i o n s a r e 

summar ised i n T a b l e 5. 

I t i s t h e r e l a t i o n o f t h i s l o g i c a l t r u t h s y s t e m t o t h e ways 

i n w h i c h p e o p l e a c t u a l l y go a b o u t e v a l u a t i n g t h e t r u t h o f t h e s e r u l e s 

w h i c h i s t h e s u b j e c t o f r e s e a r c h u s i n g t r u t h - t a b l e t a s k s . T h e r e a r e 

s t u d i e s w h i c h l o o k d i r e c t l y a t t h i s p r o c e s s by g e t t i n g s u b j e c t s t o 

c o n s t r u c t o r e v a l u a t e t h e v a r i o u s i n s t a n c e s , b u t f i r s t we need t o 

examine a s e t o f A m e r i c a n s t u d i e s w h i c h a imed t o i n t e g r a g e i n f e r e n c e 

and t r u t h - t a b l e s p s y c h o l o g i c a l l y , an a p p r o a c h w h i c h , i t w i l l be 

c o n t e n d e d , was m i s t a k e n . These s t u d i e s used a common m e t h o d o l o g y , o f 

o b s e r v i n g p e r f o r m a n c e on i n f e r e n c e t a s k s and f r o m t h a t i n f e r r i n g s u b j e c t s * 

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

I n f e r e n c e s and t r u t h - t a b l e s do n o t m i x 

The m e t h o d o l o g y was e s t a b l i s h e d b y T a p l i n (.1971), He used 

t h e f a m i l i a r p a r a d i g m o f t h e e v a l u a t i o n i n f e r e n c e t a s k - a c o m p l e t e 

c h a i n o f a rgument w h i c h t h e s u b j e c t must e v a l u a t e as v a l i d o r i n v a l i d . 

I n t h i s c a s e , t h e s u b j e c t s we re t o j u d g e w h e t h e r t h e c o n c l u s i o n 

n e c e s s a r i l y f o l l o w e d f r o m t h e p r e m i s e s and answer yes o r no a c c o r d i n g l y ; 

t h e r e was no ' i n d e t e r m i n a t e * o p t i o n . T a p l i n used t h e m a t i c m a t e r i a l s 

and a l s o a l o g i c a l f a l s e h o o d i n an MP a rgumen t t o check f o r any b i a s 

t o w a r d s a f f i r m a t i v e r e s p o n s e s . No n e g a t i v e r u l e components were u s e d . 
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TABLE 5 The t r u t h f u n c t i o n o f t h e c o n d i t i o n a l . F o r m a l and ' d e f e c t i v e ' t r u t h - t a b l e s f o r i m p l i c a t i o n 

and e q u i v a l e n c e a r e shown 

G i v e n : 
T r u t h t a b l e 

case 

T r u t h s t a t u s o f ' I f p t h e n q ' 

F o r m a l ' D e f e c t i v e ' 

I m p l i c a t i o n E q u i v a l e n c e I m p l i c a t i o n E q u i v a l e n c e 

p and q (TT) T r u e T r u e T r u e T r u e 

p and q (TF) F a l s e F a l s e F a l s e F a l s e 

p and q (FT) T r u e F a l s e I r r e l e v a n t F a l s e 

p and q (FF) T r u e T ruB I r r e l e v a n t I r r e l e v a n t 

L e t t e r s i n b r a c k e t s e x p r e s s t r u t h v a l u e s f o r a n t e c e d e n t and c o n s e q u e n t i t e m s ; T = t r u e , F = F a l s e 

p and q a r e t h e n e g a t i o n s o f p and q . 



and t w e l v e p r o b l e m s o f each t y p e o f a rgumen t we re p r e s e n t e d , g i v i n g 

each s u b j e c t 60 d e d u c t i o n s t o make. The f r e q u e n c i e s w i t h w h i c h each 

i n f e r e n c e was e v a l u a t e d as t r u e a r e n o t r e p o r t e d , b u t i t i s p o s s i b l e 

t o e x t r a c t them by l a b o r i o u s c o m p u t a t i o n f r o m a d i s t r i b u t i o n t a b l e ; 

t h e y a r e : MP: 9 2 % , DA: 6 1 % , AC: 57%, and MT: 63%. E x c e p t f o r 

DA, w h i c h i s r a t h e r h i g h , t h e s e r e s u l t s a r e c o n s i s t e n t w i t h p r e v i o u s 

f i n d i n g s ( s e e T a b l e 3 ) . The l o g i c a l l y f a l s e MP a rgumen t was r e j e c t e d 

9 4 % o f t h e t i m e , s h o w i n g a l a c k o f ' a f f i r m a t i o n b i a s ' . T a p l i n does 

n o t r e p o r t t h e s e f r e q u e n c i e s because he i s n o t c o n c e r n e d w i t h them; 

h i s a n a l y s i s i s based on t h e a s s u m p t i o n t h a t " i f i t i s known t h a t a 

g i v e n c o n d i t i o n a l s e n t e n c e i s t r u e , and t h e t r u t h v a l u e o f e i t h e r t h e 

a n t e c e d e n t o r t h e c o n s e q u e n t i s a l s o known, t h e n t h e t r u t h v a l u e f o r 

t h e g i v e n c o n d i t i o n a l s e n t e n c e may be d e r i v e d f r o m j u d g e m e n t s 

r e g a r d i n g t h e v a l i d i t y o f a c o n c l u s i o n i n v o l v i n g t h e c o n s e q u e n t o r t h e 

a n t e c e d e n t r e s p e c t i v e l y " . ( T a p l i n , 1 9 7 1 ) . The k e y w o r d h e r e i s 

" j u d g e m e n t s " , w h i c h i s an e x p r e s s i o n o f a ( p resumed) p s y c h o l o g i c a l 

p r o c e s s ; i f t h e s e n t e n c e s i m p l y s a i d " d e r i v e d f r o m t h e v a l i d i t y — " 

e t c . , t h e a rgumen t w o u l d make p e r f e c t l o g i c a l s e n s e , as i n t h e 

i l l u s t r a t i o n w i t h t i g e r s above . The e n s u i n g d i s c u s s i o n a t t e m p t s t o 

show t h a t , once a g a i n , t h i s c o n f u s i o n o f l o g i c and p s y c h o l o g y has 

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

Bu t f i r s t t o t h e a n a l y s i s . 

The f r e q u e n c i e s w i t h w h i c h t h e i n f e r e n c e s we re made a r e 

g i v e n above , b u t T a p l i n uses a l o g i c a l d e r i v a t i o n o f t r u t h f u n c t i o n 

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

i n f e r e n c e p a i r s , t o deduce i n d i v i d u a l t r u t h f u n c t i o n s f o r each s u b j e c t . 

Fo r an i n d e x o f l o g i c a l p e r f o r m a n c e he t a k e s c o n s i s t e n c y o f r e s p o n d i n g , 

i . e . d e v i a t i o n f r o m chance f r e q u e n c i e s on each p r o b l e m ; n o t i n g a l a c k 

o f u n i f o r m i t y h e r e , he c o n c l u d e s t h a t t h e r e i s no t r u t h f u n c t i o n f o r 



c o n d i t i o n a l s w h i c h a l l i n d i v i d u a l s use . However, t h e r e were s i g n i f i c a n t 

c o r r e l a t i o n s o f p e r f o r m a n c e b e t w e e n some i n f e r e n c e p a i r s , and he 

p r o c e e d s f r o m t h i s t o an i n d i v i d u a l a n a l y s i s o f s u b j e c t s ' c o n s i s t e n c y 

o f r e s p o n d i n g . O n l y 48% o f s u b j e c t s were c o n s i s t e n t on a l l f o u r 

i n f e r e n c e s , most ( 3 7 . 5 % ) o f t h e s e c o n s i s t e n t l y a f f i r m i n g a l l f o u r as 

t r u e ; o n l y 3.6% c o r r e c t l y ( f o r i m p l i c a t i o n ) d i s m i s s e d DA and AC 

w h i l e a s s e n t i n g t o MP and MT. I t was t h e r e f o r e c o n c l u d e d t h a t 37 .5% 

o f s u b j e c t s were u s i n g t h e e q u i v a l e n c e t r u t h - t a b l e and 3.6% t h e 

i m p l i c a t i o n t r u t h - t a b l e ( s e e T a b l e 5 ) , l e a v i n g 58 .9% w i t h o u t a f o r m a l 

t r u t h - t a b l e . The l a r g e number o f i n c o n s i s t e n t s u b j e c t s - o v e r h a l f -

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

c o n c l u s i o n p l a u s i b i l i t y and s e n t e n c e l e n g t h : T a p l i n & S taudenmayer 

( 1 9 7 3 ) r e p e a t e d t h e e x p e r i m e n t u s i n g a b s t r a c t m a t e r i a l s ( l e t t e r s ) . 

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

b e s i d e t h e MP f a l s e h o o d , so t h e r e we re now e i g h t f o r m s o f a rgumen t 

f o r t h e s u b j e c t s t o e v a l u a t e . U s i n g t h e same a n a l y s i s , 20.8% o f s u b j e c t s 

were f o u n d t o be i n c o n s i s t e n t on a t l e a s t one o f t h e a r g u m e n t s , and 

o f t h e c o n s i s t e n t ones t h e g r e a t m a j o r i t y were a g a i n a s c r i b e d an 

e q u i v a l e n c e i n t e r p r e t a t i o n . T h i s i s r e f l e c t e d i n t h e d i f f e r e n c e s 

i n i n f e r e n c e f r e q u e n c i e s ( a g a i n d e r i v e d and n o t p r e s e n t e d ) , F o r 

t h e n o r m a l a r g u m e n t s , i . e . e x c l u d i n g t h e o p p o s i t e s , t h e y w e r e : 

MP: 99%, DA: 82%, AC: 8A%, and MT: 87%. T h i s q u i t e s t a r t l i n g 

d i f f e r e n c e f r o m t h e T a p l i n ( I 9 7 I ) r e s u l t s i s a t t r i b u t e d t o t h e use 

o f a b s t r a c t m a t e r i a l s , b u t a g l a n c e a t T a b l e 3 w i l l a l s o show 

t h a t t h e s e r e s u l t s a r e some way o u t o f l i n e w i t h o t h e r s on a b s t r a c t 

r u l e s . However , t h e r e s u l t s a r e i n t e r p r e t e d as s u p p o r t i n g 

T a p l i n ' s , as t h e m a j o r i t y o f i n f e r r e d t r u t h f u n c t i o n s a r e a g a i n o f 

e q u i v a l e n c e . R e c o g n i s i n g a s h o r t c o m i n g i n t h e two e x p e r i m e n t s -

t h e y had compounded ' l o g i c a l l y f a l s e ' w i t h ' i n d e t e r m i n a t e ' b o t h o f 
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w h i c h s h o u l d have been c o n t a i n e d i n t h e 'no* r e s p o n s e , and t h a t t h i s 

makes t h e e x p e r i m e n t e r s ' t r u t h - t a b l e i n f e r e n c e s q u e s t i o n a b l e - a 

second e x p e r i m e n t was c o n d u c t e d i n c l u d i n g an ' i n d e t e r m i n a t e ' 

r e s p o n s e o p t i o n and a c o r r e s p o n d i n g a d j u s t m e n t i n t h e t r u t h - t a b l e 

i n f e r e n c e s t r u c t u r e t o accommodate i t . T h e r e ' i s no m e n t i o n a t a l l o f 

i n f e r e n c e f r e q u e n c i e s i n t h e r e s u l t s , b u t on t h e i r a n a l y s i s t h e r e 

were more s t a t i s t i c a l l y c o n s i s t e n t s u b j e c t s ( 3 7 . 6 % ) , t h o u g h n o t as 

many as i n t h e T a p l i n e x p e r i m e n t , and a d r a m a t i c change i n t h e 

p r o p o r t i o n s o f t h e t r u t h - t a b l e s : t h i s t i m e 33,8% o f s u b j e c t s came 

unde r t h e i m p l i c a t i o n c a t e g o r y and o n l y 13.7% c o u l d be a s s i g n e d t o 

e q u i v a l e n c e . T h i s d i f f e r e n c e i s e x p l a i n e d as b e i n g due n o t o n l y t o 

t h e e x p e r i m e n t e r s ' p o s s i b l e m i s i n t e r p r e t a t i o n o f t h e b i n a r y 

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

i m p l y i n g , by i t s p r e s e n c e , t h a t i t s h o u l d be used somewhere. 

S taudenmayer ( 1 9 7 5 ) e x t e n d e d t h i s l i n e o f w o r k i n an e f f o r t 

t o e l u c i d a t e t h e r o l e o f s u c h f a c t o r s as t h e s e a f f e c t i n g s u b j e c t s ' 

i n f e r r e d i n t e r p r e t a t i o n s o f c o n d i t i o n a l s e n t e n c e s . The f o u r f a c t o r s 

used i n h i s i n v e s t i g a t i o n were m a t e r i a l s ( a b s t r a c t o r t h e m a t i c ) , 

f o r m o f t h e c o n n n e c t i v e ( ' i f , . . t h e n * o r ' c a u s e * ) , s e m a n t i c r e l a t i o n 

( anoma lous o r c a u s a l ) , and t h e r e l a t i o n o f t h e a n t e c e d e n t t o t h e 

c o n s e q u e n t ( n e c e s s a r y o r n o t n e c e s s a r y ) . The t a s k and a n a l y s i s we re 

based on t h e second e x p e r i m e n t o f T a p l i n & S taudenmayer ( 1 9 7 3 ) , and 

a g a i n i n f e r e n c e f r e q u e n c i e s a r e nowhere r e p o r t e d . The f i n d i n g o f 

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

a l t h o u g h on i n s p e c t i n g t h e d a t a t a b l e t h i s seems t o be l a r g e l y due t o 

a v e r y h i g h d e g r e e : o f c o n s i s t e n c y o f r e s p o n d i n g on a b s t r a c t - c a u s a l 

'^sentences r a t h e r t h a n t o an o v e r a l l t e n d e n c y . When o n l y t h e 

' o r d i n a r y ' t h e m a t i c and a b s t r a c t r u l e s a r e compared - t h e ones 
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c o r r e s p o n d i n g t o t h o s e t o w h i c h t h e t e rms have been a p p l i e d i n t h e 

l i t e r a t u r e - c o n s i s t e n c y i s a l m o s t i d e n t i c a l b e t w e e n them. Cause 

and n e c e s s i t y s e n t e n c e s seemed t o p r o d u c e more e q u i v a l e n c e c l a s s i f i 

c a t i o n s . On ' i f , , . t h e n * s e n t e n c e s t h e r e was l i t t l e d i f f e r e n c e b e t w e e n 

e q u i v a l e n c e and i m p l i c a t i o n a s c r i p t i o n s due t o a b s t r a c t o r t h e m a t i c 

c o n t e n t , e x c e p t i n t h e ' n e c e s s i t y ' c o n d i t i o n , whe re e q u i v a l e n c e 

p r e d o m i n a t e d . Thus t h e f i n d i n g o f T a p l i n & S taudenraayer ( 1 9 7 3 ) t h a t 

t h e r e we re more i m p l i c a t i o n i n t e r p r e t a t i o n s on * i f . . . t h e n * 

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

do n o t seem t o t a l l y c o n c l u s i v e . Such h i g h and v a r i a b l e d e g r e e s o f 

c o n s i s t e n c y o f r e s p o n d i n g c a s t d o u b t o v e r w h a t a r e i n any case 

e q u i v o c a l f i n d i n g s ; i t seems p o s s i b l e t o c o n c l u d e t h a t t h e r e i s , as 

t h e s e a u t h o r s s a y , no e v i d e n c e o f any s y s t e m a t i c r e l a t i o n s h i p b e t w e e n 

t h e l o g i c o f t h e c o n d i t i o n a l and i t s i n t e r p r e t a t i o n by s u b j e c t s i n 

r e a s o n i n g t a s k s . However , t h e m a i n c r i t i c i s m o f t h e s e e x p e r i m e n t s r e s t s 

n o t w i t h t h e f i n d i n g s , b u t w i t h how t h o s e f i n d i n g s w e r e a - r r i v e d a t , 

S taudenmayer ( 1 9 7 5 ) p r e s e n t s a h i g h l y r e v e a l i n g d e c i s i o n t r e e d i a g r a m 

w h i c h i l l u s t r a t e s T a p l i n ' s p r i n c i p l e s o f d e r i v i n g t r u t h - t a b l e s f r o m 

i n f e r e n c e s . I t i s r e v e a l i n g because i t r e s t s e n t i r e l y on l o g i c a l 

p r i n c i p l e s . Does t h i s l o g i c a l c o r r e s p o n d e n c e t h e r e f o r e have p s y c h o l o g i c a l 

v a l i d i t y ? These r e s e a r c h e r s seem t o be s a y i n g t h a t t r u t h - t a b l e s t h u s 

d e r i v e d r e f l e c t t h e s u b j e c t s * i n t e r p r e t a t i o n s o f t h e r u l e s on w h i c h 

i n f e r e n t i a l o p e r a t i o n s a r e t h e n b a s e d . I f t h i s i s t h e c a s e , s h o u l d 

n o t f o r m a l l o g i c as a w h o l e p r o v i d e an a d e q u a t e e x p l a n a t i o n o f d e d u c t i v e 

r e a s o n i n g ? A l l t h e r e s e a r c h r e v i e w e d i n t h i s and t h e p r e c e d i n g 

s e c t i o n s must c a s t d o u b t on t h i s i d e a . S u r e l y t h e o n l y way t o see 

w h e t h e r p e o p l e ' s (assumed) i n t e r p r e t a t i o n s o f a r u l e I n an i n f e r e n c e 

t a s k c o r r e s p o n d t o t h e i r i n t e r p r e t a t i o n s o f t h a t r u l e i n a t r u t h -

t a b l e t a s k i s t o mount a d i r e c t c o m p a r i s o n o f t h o s e t a s k s . 
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R i p s & Marcus ( 1 9 7 7 , E x p e r i m e n t I V ) d i d j u s t t h a t , They 

f i r s t gave t h e i r s u b j e c t s a t r u t h - t a b l e t a s k - e v a l u a t i n g t h e t r u t h 

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

as s e t o u t i n T a b l e 5 - f o l l o w e d b y an e v a l u a t i o n i n f e r e n c e t a s k , 

p e r f o r m i n g a T a p l i n - s t y l e a n a l y s i s on t h e l a t t e r . Even t h o u g h t h e y 

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

i m p l i c a t i o n o r e q u i v a l e n c e t r u t h - t a b l e s , t h e y f o u n d t h a t o n l y j u s t 

o v e r h a l f o f t h e s e s u b j e c t s c o u l d be so c l a s s i f i e d on t h e b a s i s o f 

t h e i r i n f e r e n c e s . V e r s i o n s o f t h e t a s k w i t h t h e t h r e e - w a y and 

two-way r e s p o n s e s ( i . e . w i t h and w i t h o u t an ' i n d e t e r m i n a t e ' 

c a t e g o r y ) were c o n d u c t e d , and t h e s e a r e t h e i n f e r e n c e f r e q u e n c i e s : 

% 

MP DA AC MT 

2- way 100 21 23 57 

3- way 99 31 29 62 

R i p s & Marcus c o n s t r u c t an e l a b o r a t e 3 - s t a g e m o d e l w i t h s e v e r a l 

" e r r o r a s s u m p t i o n s " t o a c c o u n t f o r t h i s d i s p a r i t y , b u t t h e most o b v i o u s 

e x p l a n a t i o n i s t h a t t h e t a s k s a r e m e a s u r i n g d i f f e r e n t t h i n g s . T a p l i n 

h i m s e l f a l l u d e s t o t h i s i n h i s 1971 p a p e r when, n o t i n g a d i s c r e p a n c y 

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

w i t h t h e t r u t h f u n c t i o n , he r e c o g n i s e s t h a t an e x p e r i m e n t i n w h i c h 

s u b j e c t s a r e t o l d t o assume t h a t t h e r u l e i s t r u e , s u c h as h i s and 

o t h e r i n f e r e n c e t a s k s , may be p s y c h o l o g i c a l l y d i s t i n c t f r o m one i n 

w h i c h s u b j e c t s a r e asked t o t e s t w h e t h e r t h e r u l e i s t r u e o r n o t . As 

t h e r e i s good e v i d e n c e f r o m a n o t h e r p a r a d i g m t h a t s u b j e c t s may do 

i n c o n s i s t e n t t h i n g s o n t h e same t a s k (Wason & J o h n s o n - L a i r d , 1970; 

Wason & G o l d i n g , 1974; Wason & Evans , 1 9 7 5 ) , i t w o u l d n o t be a t a l l 

s u r p r i s i n g i f t h e y were t o do d i f f e r e n t t h i n g s on d i f f e r e n t t a s k s . 

R i p s & Marcus have d e m o n s t r a t e d t h a t i n d e e d t h e y do . Perhaps t h e 

most i n t e r e s t i n g q u e s t i o n h e r e i s how s u c h w i d e l y d i f f e r i n g d a t a , as 
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r e v e a l e d i n t h e i n f e r e n c e f r e q u e n c i e s b e f o r e t h e y a r e t r a n s f o r m e d i n t o 

t r u t h - r r t a b l e s , come t o be i n v o k e d as e v i d e n c e f o r t h e same t h e o r e t i c a l 

p o s i t i o n . The m o r a l o f t h i s p a r t i c u l a r s t o r y mus t be t h a t one s h o u l d 

use i n f e r e n c e t a s k s t o i n v e s t i g a t e i n f e r e n c e s and t r u t h - t a b l e t a s k s . 

t o i n v e s t i g a t e t r u t h - t a b l e s . We have seen wha t happens on i n f e r e n c e 

t a s k s , and now we t u r n ou r a t t e n t i o n t o t r u t h - t a b l e t a s k s p r o p e r . 

The ' r e a l ' t a s k 

T r u t h - t a b l e t a s k s a r e c o n c e r n e d a l m o s t e x c l u s i v e l y w i t h 

c o n d i t i o n a l s e n t e n c e s . T h e i r i n c r e a s i n g use o v e r r e c e n t y e a r s s tems 

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

c a l c u l u s as a m o d e l o f t h o u g h t , and more p a r t i c u l a r l y f r o m a p i l o t 

s t u d y b r i e f l y r e p o r t e d b y Wason i n 1966, i n t h e d e b u t o f t h e S e l e c t i o n 

t a s k . Wason r e p o r t e d t h a t s u b j e c t s seemed t o be u s i n g a t h i r d 

c a t e g o r y i n e v a l u a t i n g c o n d i t i o n a l s e n t e n c e s - i r r e l e v a n c e . F o r m a l 

l o g i c , o f c o u r s e , s p e c i f i e s a b i v a l e n t t r u t h f u n c t i o n , whe re an 

i n s t a n c e e i t h e r v e r i f i e s o r f a l s i f i e s . The i n s t a n c e s i n w h i c h t h e 

a n t e c e d e n t component was f a l s i f i e d t e n d e d t o be d i s r e g a r d e d as 

i r r e l e v a n t t o t h e r u l e ; f o r i n s t a n c e , i n o u r examp le o f t i g e r s and 

s t r i p e s , l i o n s w i t h o r w i t h o u t s t r i p e s w o u l d be r e g a r d e d as h a v i n g 

n o t h i n g t o do w i t h t h e r u l e - - n o t v e r i f y i n g i t , as i m p l i c a t i o n w o u l d 

d i c t a t e . Wason r e f e r r e d t o t h i s k i n d o f t r u t h - t a b l e as ' d e f e c t i v e * 

( s e e T a b l e 5 ) . The s u g g e s t i o n t h a t p e o p l e t r e a t r u l e s o f m a t e r i a l , 

i m p l i c a t i o n i n a n o n - t r u t h - f u n c t i o n a l manner l e d t o a number o f s t u d i e s 

as t o why t h i s s h o u l d b e , Wason ( 1 9 6 8 ) , i n t h e f i r s t p u b l i s h e d p a p e r 

on t h e S e l e c t i o n t a s k , r e p o r t s a d d i t i o n a l t e s t s i n w h i c h he a t t e m p t e d 

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

t a s k . These t e s t s were d e s i g n e d as ' t h e r a p i e s ' t o f a c i l i t a t e p e r f o r m a n c e 

by e x p l i c a t i n g t h e s t r u c t u r e o f t h e t a s k t o t h e s u b j e c t s , who w o u l d 

t h e n p r o c e e d t o t h e t a s k w i t h t h i s new- found i n s i g h t and g e t i t r i g h t 
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( i n f a c t t h e y d i d no s u c h t h i n g , b u t more o f t h a t l a t e r ) . One was 

t h e ' p r o j e c t i o n * o f f a l s i f y i n g v a l u e s on t o n o n - s e l e c t e d i t e m s a f t e r 

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

o f c a r d s b e a r i n g each o f t h e f o u r p o s s i b l e a n t e c e d e n t - c o n s e q u e n t 

c o m b i n a t i o n s as t h e y a f f e c t e d t h e r u l e , a much more ' d i r e c t ' me thod . 

Some c o n f i r m a t i o n o f t h e ' d e f e c t i v e * t r u t h - t a b l e was f o u n d , a l t h o u g h 

many s u b j e c t s seemed t o r e g a r d o n l y t h e d o u b l y n e g a t e d i t e m (FF) 

as i r r e l e v a n t , w i t h t h e f a l s e a n t e c e d e n t / t r u e c o n s e q u e n t p a i r (FT) 

f a l s i f y i n g . T h i s seems t o c o n s t i t u t e e v i d e n c e f o r d e f e c t i v e e q u i v a l e n c e 

as much as i m p l i c a t i o n . The i n t e r p r e t a t i o n o f t h e s e r e s u l t s i s r i s k y 

t h o u g h , s i n c e * h i n t s * were g i v e n t o t h e s u b j e c t s , and i t i s h a r d t o 

be c o n f i d e n t a b o u t d e r i v i n g t r u t h - t a b l e s f r o m t h i s s t u d y . The most 

d i r e c t method o f t e s t i n g t h i s i s t o p r e s e n t t h e r u l e and ask t h e s u b j e c t s 

e i t h e r t o compose i n s t a n c e s w h i c h v e r i f y o r f a l s i f y i t , o r t o ask 

them t o e v a l u a t e t h e r u l e i n t h e f a c e o f t h e f o u r p o s s i b l e t r u t h - t a b l e 

c a s e s , as s e t o u t i n T a b l e 5. 

T h i s l a t t e r p r o c e d u r e was used i n an e x p e r i m e n t by J o h n s o n -

L a i r d & T a g a r t ( 1 9 6 9 ) w i t h two o b j e c t s i n m i n d : t o see w h e t h e r Wason's 

o b s e r v a t i o n o f t h e use o f an ' i r r e l e v a n t * c a t e g o r y w o u l d be c o n f i r m e d , 

and t o assess t h e e x t e n t t o w h i c h t h e mode o f e x p r e s s i o n o f m a t e r i a l 

i m p l i c a t i o n a f f e c t e d i t s i n t e r p r e t a t i o n . R u l e s we re a b s t r a c t , 

c o n c e r n i n g l e t t e r - n u m b e r c o m b i n a t i o n s on c a r d s , e .g . * I f t h e r e i s an 

A on t h e l e f t , t h e n t h e r e i s a 7 on t h e r i g h t * , and t h e i n s t a n c e s we re 

c a r d s w i t h a l e t t e r on t h e l e f t and a number on t h e r i g h t , o r w i t h 

b l a n k spaces o r g e o m e t r i c a l shapes as a l t e r n a t i v e f a l s i f y i n g i t e m s . 

The s u b j e c t s * t a s k was t o s o r t each c a r d i n t o p i l e s c o r r e s p o n d i n g 

t o t h e ' t r u e ' , * f a l s e * , and * i r r e l e v a n t * c a t e o g o r i e s . I t was f o u n d 

t h a t f o r t h e * I f A t h e n 7' r u l e t h e most common ( 7 9 % ) c l a s s i f i c a t i o n 
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was f o r t h e c a r d b e a r i n g A and 7 ( t h e t r u e / t r u e , o r TT, c a s e ) t o be 

c l a s s i f i e d as t r u e , t h e c a r d b e a r i n g A and s o m e t h i n g o t h e r t h a n 7 

( t r u e / f a l s e , o r TF) as f a l s e , and n o t - A w i t h 7 (FT) o r n o t - 7 (FF) 

as i r r e l e v a n t - a s t r o n g c o n f i r m a t i o n o f Wason's ( 1 9 6 6 ) o b s e r v a t i o n s . 

T h i s c l a s s i f i c a t i o n was a l s o i n t h e m a j o r i t y ( 5 8 % ) when t h e s t a t e m e n t 

was e x p r e s s e d as 'There i s n e v e r an A on t h e l e f t w i t h o u t t h e r e b e i n g 

a 7 on t h e r i g h t ' , b u t t h e o t h e r two a l t e r n a t i v e s e n t e n c e s - 'There 

i s n ' t an A on t h e l e f t , i f t h e r e i s n ' t a 7 on t h e r i g h t ' and ' E i t h e r 

t h e r e i s n ' t an A on t h e l e f t o r t h e r e i s a 7 on t h e r i g h t ' - y i e l d e d 

no s y s t e m a t i c p a t t e r n . The e x p e r i m e n t e r s c o n c l u d e t h a t " t h e way i n 

w h i c h i m p l i c a t i o n i s e x p r e s s e d e x e r t s a d e c i s i v e i n f l u e n c e upon w h a t 

i t i s u n d e r s t o o d t o d e n o t e " . T h i s may w e l l be s o , b u t t h e r e a r e g r o u n d s 

f o r d o u b t as t o w h e t h e r t h e p r o c e d u r e used p r o v i d e d a v a l i d t e s t : we 

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

s i n g l y - n e g a t e d d i s j u n c t i v e , and t h e l a c k o f c o n s i s t e n c y o f r e s p o n d i n g 

t o i t h e r e seems t o c o n f i r m t h i s . S i m i l a r l y , t h e r e i s a v a r y i n g use 

o f n e g a t i o n b e t w e e n t h e a l t e r n a t i v e r u l e f o r m s , w h i c h may i n i t s e l f 

have c o n t r i b u t e d t o t h e p e r f o r m a n c e d i f f e r e n c e s on them. L o g i c a l l y , 

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

mean ings may v a r y o r e v e n , i n t h e cases o f 'Not-p o r q ' and 'Not -p 

i f n o t - q ' , d i s s i p a t e c o m p l e t e l y . S e c o n d l y , i t c o u l d be a r g u e d t h a t 

t h e ' i r r e l e v a n t ' r e s p o n s e s were cued b y t h e p r e s e n c e o f t h e t h i r d 

c a t e g o r y - most s u b j e c t s w o u l d n o t t h i n k i t was t h e r e t o be i g n o r e d . 

However, t h e l a c k o f use o f t h i s c a t e g o r y w i t h t h e d i s j u n c t i v e r u l e 

f o r m a r g u e s a g a i n s t t h i s i d e a , as do t h e f i n d i n g s o f an e x p e r i m e n t 

by Evans ( 1 9 7 2 b ) w h i c h s o u g h t t o c o n t r o l f o r b o t h t h i s and t h e 

n e g a t i o n f a c t o r . 
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N e g a t i v e s 

T h i s e x p e r i m e n t used t h e e x p e d i e n t o f s y s t e m a t i c a l l y n e g a t e d 

c o n d i t i o n a l r u l e componen ts , w h i c h f i r s t a p p e a r e d i n Roberge 's ( 1 9 7 1 a , 

b ) s t u d y o f i n f e r e n c e s . The s u b j e c t s ' t a s k was t o c o n s t r u c t i n s t a n c e s 

w h i c h c o u l d v e r i f y o r f a l s i f y a g i v e n r u l e , s e l e c t i n g i t e m s f r o m an 

a r r a y o f p r e p a r e d c a r d s , and t h e i n g e n i o u s a s p e c t o f t h i s p r o c e d u r e 

was t h a t i t was e x h a u s t i v e : e a c h s u b j e c t was asked t o compose 

i n s t a n c e s u n t i l he j u d g e d t h e r e w e r e no more . I n t h i s way, any u n u s e d 

c o m b i n a t i o n s c o u l d be i n f e r r e d t o have been i r r e l e v a n t - t h e t h i r d 

c a t e g o r y was n o t c u e d . By a p p l y i n g s y s t e m a t i c a l l y n e g a t e d coinoonGnts 

t h e r o l e s o f t r u t h v a l u e and n e g a t i o n c o u l d be s e p a r a t e d . T h i s n e a t l y 

b a l a n c e d d e s i g n i s c e n t r a l t o much o f t h e e n s u i n g r e v i e w and d i s c u s s i o n , 

so a d i g r e s s i o n t o e x p l a i n i t f u l l y i s a p p r o p r i a t e h e r e . 

I n t h e o r d i n a r y d o u b l e - a f f i r m a t i v e (AA) ' I f p t h e n q' r u l e , 

t r u t h / f a l s i t y and a f f i r m a t i o n / n e g a t i o n a r e compounded, i , e , a t r u e 

v a l u e i s an a f f i r m a t i o n o f an i t e m , a f a l s e v a l u e a n e g a t i o n . The 

s e p a r a t i o n o f t h e s e c h a r a c t e r i s t i c s can be i l l u s t r a t e d by l o o k i n g 

a t t h e t r u e a n t e c e d e n t / f a l s e c o n s e q u e n t (TF) c a s e , w h i c h i s l o g i c a l l y 

( f o r i m p l i c a t i o n ) t h e o n l y f a l s i f y i n g i n s t a n c e . I n t h e case o f t h e 

' I f A t h e n 7' r u l e ( s e e a b o v e ) t h i s i s r e p r e s e n t e d by A and , s a y , 8, 

o r p and q ( n o t - q ) , and so t h e t r u e / f a l s e p a i r i s a l s o t h e a f f i r m a t i v e / 

n e g a t i v e p a i r . C o n s i d e r however a r u l e w i t h a n e g a t i v e i n i t : ' I f 

t h e r e i s an A t h e n t h e r e i s n o t a 7' ( a n AN r u l e ) . Here t h e TF case 

w o u l d be A and 7, o r p and q , a d o u b l e - a f f i r m a t i v e , o r d o u b l e - m a t c h i n g , 

p a i r , so t r u t h and p o l a r i t y a r e s e p a r a t e d , a t l e a s t on t h e c o n s e q u e n t . 

F o r an ' I f n o t A t h e n 7' (NA) r u l e , t h e TF case becomes, s a y , B 

and 8, o r p̂  and q̂ , and f o r an ' I f n o t A t h e n n o t 7' (NN) r u l e t h e TF 

case i s B and 7 ( p and q ) . Thus each t r u t h - t a b l e case i s r e p r e s e n t e d 
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on t h e f o u r r u l e s by a d i f f e r e n t c o m b i n a t i o n o f i t e m s , and o f c o u r s e 

each c o m b i n a t i o n t h e r e f o r e has a d i f f e r e n t l o g i c a l v a l u e f o r each 

r u l e . T h i s i s summar ised i n T a b l e 6̂, where t h e f o u r p o s s i b l e a f f i r m e d 

and n e g a t e d i t e m c o m b i n a t i o n s a r e g i v e n t h e i r a p p r o p r i a t e t r u t h - t a b l e 

v a l u e f o r each o f t h e f o u r r u l e s . The n o t a t i o n used i n T a b l e s 55 and 6'̂  

w i l l be a d o p t e d i n t h e e n s u i n g pages f o r b r e v i t y , and t o a v o i d 

c o n f u s i o n i t e m c o m b i n a t i o n s w i l l be r e f e r r e d t o by t h e i r l o g i c a l v a l u e 

(TT, TF, e t c . ) r a t h e r t h a n t h e i r m a t c h i n g s t a t u s ( p q , pq^, e t c . ) 

as i t e m s i n a r u l e , u n l e s s a s p e c i f i c p o i n t i s b e i n g made on t h i s 

s t a t u s . 

M a t c h i n g b i a s 

I n Evans* ( 1 9 7 2 b ) e x p e r i m e n t , each s u b j e c t was g i v e n a l l 

f o u r r u l e s and had t o c o n s t r u c t h i s own t r u t h - t a b l e c a s e s ; t h e r u l e s 

were a b s t r a c t and c o n c e r n e d c o l o u r e d shapes . Two i m p o r t a n t t r e n d s 

i n t h e d a t a emerged: f i r s t l y , t h e TT case was a l m o s t u n a n i m o u s l y 

c o n s t r u c t e d as a v e r i f y i n g i n s t a n c e on a l l r u l e s , and t h e g r e a t 

m a j o r i t y o f s u b j e c t s a l s o c o n s t r u c t e d t h e TF case as f a l s i f y i n g . 

S e c o n d l y t h e FT and FF cases were u s u a l l y l e f t o u t as i r r e l e v a n t on t h e 

AA and AN r u l e s , b u t were u s u a l l y c o n s t r u c t e d on t h e NA and NN r u l e s . 

E x a m i n i n g t h e i n c i d e n c e o f ' i r r e l e v a n t ' i t e m s more c l o s e l y , Evans 

f o u n d t h a t t h e s e t e n d e d t o c o r r e s p o n d t o i t e m s w h i c h d i d n o t ma tch 

t h e v a l u e s named i n t h e r u l e s , w h i l e m a t c h i n g i t e m s t e n d e d t o be 

c o n s t r u c t e d , e .g . t h e FT case t o f a l s i f y t h e NA r u l e - a d o u b l e -

m a t c h i n g , p q , i t e m . These f i n d i n g s a r e i m p o r t a n t : .:they c o n f i r m 

t h e e x i s t e n c e o f a r e s p o n s e b i a s , h e r e t e r m e d ' m a t c h i n g b i a s ' by 

Evans , c o n c u r r e n t w i t h a l o g i c a l t e n d e n c y , f o r a f t e r a l l , mos t 

s u b j e c t s c o r r e c t l y c o n s t r u c t e d t h e TT and TF c a s e s . I n a l a t e r 

e x p e r i m e n t , Evans ( 1 9 7 5 ) r e p e a t e d t h i s p r o c e d u r e w i t h an e v a l u a t i o n 
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TABLE 6 The r e l a t i o n b e t w e e n t r u t h - t a b l e case and named ( m a t c h i n g ) 

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

n e g a t e d componen ts . N o t a t i o n as i n T a b l e 3. 

T r u t h - t a b l e case 

R u l e TT TF FT FF 

AA I f p t h e n q pq pq pq pq 

AN I f p t h e n n o t q pq pq pq pq 

NA I f n o t p t h e n q pq pq pq pq 

NN I f n o t p t h e n n o t q pq pq pq pq 
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t a s k , whe re s u b j e c t s had t o c l a s s i f y t h e f o u r i n s t a n c e s as t r u e , 

f a l s e , o r i r r e l e v a n t f o r e a c h r u l e . A l m o s t i d e n t i c a l r e s u l t s we re 

o b t a i n e d , s h o w i n g t h a t t h e r e s p o n s e t e n d e n c i e s o b s e r v e d h e r e were 

n o t a p r o d u c t o f t h e c o n s t r u c t i o n t a s k i t s e l f . These r e s u l t s a r e i n 

l i n e w i t h w h a t we have a l r e a d y seen on q u a n t i f i e d s y l l o g i s m s and 

i n f e r e n c e s , and t h e y p r o v i d e f u r t h e r e v i d e n c e as t o t h e d i v e r g e n c e 

b e t w e e n l o g i c and c o g n i t i o n on t h e s e t a s k s : n o t o n l y do s u b j e c t s 

d e p a r t f r o m t h e t r u t h f u n c t i o n i n t h e i r i n c l u s i o n o f an * i r r e l e v a n t * 

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

These i d e a s were e l a b o r a t e d by Evans ( 1 9 7 2 c ) i n a t h e o r e t i c a l 

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

l o g i c as a competence m o d e l . The i d e a o f u s i n g f o r m a l s y s t e m s t o 

gauge * c o r r e c t n e s s * i n r e a s o n i n g t a s k s has a l r e a d y been r e f e r r e d t o 

i n t h e p r e v i o u s c h a p t e r : t h e m a t c h i n g b i a s r e s u l t s o f Evans ( 1 9 7 2 b , 

1975) c o n f i r m and add t o t h e d i s q u i e t , e s t a b l i s h i n g as t h e y do t h e 

e x i s t e n c e o f s t r o n g n o n - l o g i c a l d e t e r m i n a n t s o f p e r f o r m a n c e on a 

s t r a i g h t f o r w a r d l o g i c a l t a s k . M a t c h i n g b i a s i n t h e t r u t h - t a b l e t a s k 

i s an emba r rassmen t t o t h o s e w r i t e r s ( e . g . L e g r e n z i , 1970; R i p s & 

M a r c u s , 1977) who p r o p o s e t h a t t h e t a s k g i v e s a * t r u e * measure o f 

p e o p l e * s t r u t h - f u n c t i o n a l i n t e r p r e t a t i o n s o f c o n d i t i o n a l s and use 

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

p a r a d i g m s . Evans ( 1 9 7 2 c ) s u g g e s t s t h a t f o r m a l competence mode l s 

( w h i c h h e r e w o u l d a l s o i n c l u d e * n a t u r a l * s ys tems s u c h as t h a t f o r m u l a t e d 

b y B r a i n e , 1978) s h o u l d be r e j e c t e d i n f a v o u r o f a n o n - l o g i c a l , 

t w o - f a c t o r a c c o u n t o f r e a s o n i n g : t h a t p e r f o r m a n c e i s d e t e r m i n e d by 

t h e i n t e r a c t i o n o f i n t e r p r e t a t i v e and o p e r a t i o n a l f a c t o r s i n h e r e n t 

i n a t a s k . I n t e r p r e t a t i v e f a c t o r s have t o do w i t h t h e s u b j e c t s * 

u n d e r s t a n d i n g o f t h e p r e m i s e s o f a d e d u c t i v e a r g u m e n t , and o p e r a t i o n a l 
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f a c t o r s p e r t a i n t o t h e r e a s o n i n g p r o c e s s e s c a r r i e d o u t . Examples o f 

b o t h can be d rawn f r o m Evans* m a t c h i n g b i a s s t u d i e s : t h e o v e r a l l 

t e n d e n c i e s t o c l a s s i f y t h e TT and TF cases as v e r i f y i n g and f a l s i f y i n g 

w o u l d seem t o r e f l e c t s u b j e c t s * i n t e r p r e t a t i o n s o f t h e r u l e s , b u t 

t h e i n f l u e n c e o f m a t c h i n g b i a s shows an o p e r a t i o n a l e f f e c t , as i t 

c u t s a c r o s s t h e l o g i c a l consequences o f c e r t a i n t r u t h - t a b l e c a s e s . 

However , i n f e r r i n g t h e p l a y o f t h e s e f a c t o r s i n t h i s way i n v i t e s 

c i r c u l a r i t y , and Evans , m i n d f u l o f t h e d a n g e r , a r g u e s t h a t t h e two 

f a c t o r s can o n l y be d i s t i n g u i s h e d by l o o k i n g a t d i f f e r e n t s i t u a t i o n s 

where one o r o t h e r v a r i a b l e i s c o n t r o l l e d f o r . Thus i f one f a c t o r 

i s h e l d c o n s t a n t , one can j u s t i f i a b l y i m p l i c a t e t h e o t h e r i n any 

e f f e c t s o b s e r v e d i n t h e d a t a . 

U s i n g t h i s a p p r o a c h , Evans compares r e s u l t s f r o m i n f e r e n c e 

e x p e r i m e n t s by J o h n s o n - L a i r d & T r i d g e l l ( 1972 ) and h i m s e l f ( 1 9 7 2 a ) 

w h i c h b o t h used d e n i a l o f t h e second component o f a d e d u c t i v e a r g u m e n t , 

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

f o r e t a k e n t o i n d i c a t e an i n t e r p r e t a t i v e d i f f e r e n c e b e t w e e n t h e two 

e x p e r i m e n t s * m a t e r i a l s . He uses t h e c o r r e s p o n d i n g mode o f a t t a c k t o 

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

( 1 9 7 5 ) , n o t o n l y by u s i n g an e v a l u a t i o n t a s k r a t h e r t h a n a c o n s t r u c t i o n 

t a s k ( see a b o v e ) , b u t a l s o by u s i n g t h e l o g i c a l l y e q u i v a l e n t 'p o n l y 

i f q ' r u l e f o r m . Once a g a i n , s i g n i f i c a n t m a t c h i n g b i a s t e n d e n c i e s 

we re o b s e r v e d , s h o w i n g t h e i n f l u e n c e o f an o p e r a t i o n a l v a r i a b l e , b u t 

t h e r e we re d e t a i l d i f f e r e n c e s b e t w e e n t h e ' i f t h e n * and * o n l y i f * 

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

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

n o t e d i n Evans* ( 1 9 7 7 a ) i n f e r e n c e t a s k s t u d y b e t w e e n t h e two f o r m s . 

However , t h e m a t e r i a l s b e i n g a b s t r a c t and t h e r e f o r e amb iguous , i t 
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was n e c e s s a r y t o l o o k f u r t h e r a t t h i s q u e s t i o n s i n c e , as Evans ( 1 9 7 7 a ) 

had o b s e r v e d , b o t h may e x p r e s s m a t e r i a l i m p l i c a t i o n b u t t h e ' o n l y i f * 

f o r m i s used most r e a d i l y t o emphas i se t h e n e c e s s i t y o f t h e c o n s e q u e n t , 

w h i l e ' i f t h e n ' seems t o e m p h a s i s e t h e s u f f i c i e n c y o f t h e a n t e c e d e n t . 

Pe rhaps t h i s was t h e i n t e r p r e t a t i o n a l d i f f e r e n c e r e s p o n s i b l e f o r t h e 

i n t e r p r e t a t i v e e f f e c t i n Evans* 1975 s t u d y . The way t o t e s t t h i s i s 

t o make t h e d i f f e r e n c e e x p l i c i t . One c o u l d do t h i s by u s i n g t h e m a t i c 

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

and i n h e r e n t i n s u b j e c t s ' c o n s t r u c t i o n s o f ' i f t h e n ' and ' o n l y i f * 

s e n t e n c e s , o r one c o u l d ' t a g ' a b s t r a c t s e n t e n c e s t o t h e same e f f e c t . 

Evans & Newstead ( 1 9 7 7 ) d i d t h e l a t t e r : t h e y r e t a i n e d a b s t r a c t 

m a t e r i a l s ( l e t t e r s ) b u t used them i n s e n t e n c e s e x p r e s s i n g a l t e r n a t i v e 

t e m p o r a l r e l a t i o n s h i p s , one where t h e a n t e c e d e n t e v e n t p r e c e d e d t h e 

c o n s e q u e n t e v e n t , and t h e o t h e r s t a t i n g t h e r e v e r s e o r d e r . I t was 

p r e d i c t e d t h a t t h e f i r s t o r d e r w o u l d be more n a t u r a l l y e x p r e s s e d by 

an ' i f t h e n ' c o n d i t i o n a l and t h e second by an ' o n l y i f , and t h a t 

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

f o r e be e a s i e r t o u n d e r s t a n d t h a n s e n t e n c e s e x p r e s s i n g an ' i n a p p r o p r i a t e ' 

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

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

a d e s i g n by T r a b a s s o , R o l l i n s & Shaughnessy ( 1 9 7 1 ) : s p l i t r e s p o n s e 

t i m e s . The r u l e s and i n s t a n c e s we re p r e s e n t e d i n s e p a r a t e t a c h i s t o s c o p e 

f i e l d s , and t h e s u b j e c t c o n t r o l l e d t h e i r p r e s e n t a t i o n h i m s e l f . F i r s t 

he p r e s s e d a b u t t o n t o v i e w t h e r u l e , t h e n he p r e s s e d a g a i n f o r t h e 

i n s t a n c e , and f i n a l l y he p r e s s e d a r e s p o n s e s w i t c h t o r e c o r d h i s 

d e c i s i o n , true, f a l s e , o r i r r e l e v a n t . The r u l e - i n s t a n c e and i n s t a n c e -

d e c i s i o n l a t e n c i e s were t i m e d , and i n t h i s way t h e t i m e t a k e n by t h e 

s u b j e c t t o u n d e r s t a n d t h e r u l e ( c o m p r e h e n s i o n t i m e ) c o u l d be s e p a r a t e d 
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f r o m t h e t i m e i t t o o k h i m t o e v a l u a t e i t a g a i n s t t h e i n s t a n c e 

( v e r i f i c a t i o n t i m e ) . B o t h measures were f o u n d t o r e f l e c t t h e p r e d i c t e d 

i n t e r a c t i o n . Of c o u r s e , i t i s p o s s i b l e t h a t s u b j e c t s were s i m p l y 

c o n v e r t i n g * o n l y i f * r u l e s i n t o c o n v e r s e * i f t h e n ' r u l e s , and t h a t 

a l l t h e o b s e r v e d i n t e r a c t i o n showed was t h a t t h e a n t e c e d e n t - b e f o r e -

c o n s e q u e n t o r d e r was e a s i e r t o p r o c e s s , A s i g n i f i c a n t o v e r a l l 

t e n d e n c y t o c o n v e r t ' o n l y i f * r u l e s was f o u n d , i n t h e f r e q u e n c i e s , 

b u t t h e e f f e c t seemed t o b e , l i m i t e d t o t h o s e r u l e s w i t h 

n e g a t e d a n t e c e d e n t s . The r e s u l t s o f t h i s s t u d y do n o t add a g r e a t 

d e a l t o wha t was a l r e a d y known a b o u t c o n d i t i o n a l t r u t h - t a b l e s : t h e 

r o l e o f m a t c h i n g b i a s was c o n f i r m e d , n e g a t e d r u l e components h a v i n g 

been used a g a i n , and t h e s u g g e s t e d i n t e r p r e t a t i o n a l d i f f e r e n c e b e t w e e n 

' i f t h e n ' and ' o n l y i f c o n d i t i o n a l s , f o u n d b e f o r e on i n f e r e n c e s , was 

c o n f i r m e d e x p e r i m e n t a l l y . The p a r t i c u l a r i n t e r e s t o f t h i s e x p e r i m e n t 

l i e s i n t h e i n g e n i o u s p r o c e d u r e o f s p l i t t i n g c o m p r e h e n s i o n and v e r 

i f i c a t i o n t i m e s , s i n c e t h i s a l l o w s t h e s e p a r a t i o n o f i n t e r p r e t a t i v e 

( c o m p r e h e n s i o n ) and o p e r a t i o n a l ( v e r i f i c a t i o n ) v a r i a b l e s . 

C o n t e n t 

The s t u d i e s r e v i e w e d above have p u t r a t h e r a l o t o f w e i g h t 

on t h e r o l e o f n o n - l o g i c a l r e s p o n s e b i a s e s ; some o t h e r wo rk has 

c o n c e n t r a t e d more on i n t e r p r e t a t i o n , and i t i s t o t h i s w h i c h we t u r n 

now. I n t e r p r e t a t i v e e f f e c t s c o u l d be d e m o n s t r a t e d by v a r y i n g t h e 

m a t e r i a l s i n an e x p e r i m e n t i n w h i c h t h e o p e r a t i o n a l e f f e c t s a r e 

a l r e a d y known, any d i f f e r e n c e b e i n g most l i k e l y due t o i n t e r p r e t a t i o n . 

T h e r e i s some e v i d e n c e a l o n g t h e s e l i n e s : L e g r e n z i ( 1970) s u g g e s t e d 

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

whe re t h e a n t e c e d e n t and c o n s e q u e n t i t e m s come f r o m p o p u l a t i o n s o f 

e x a c t l y two o r when t h e a n t e c e d e n t i s seen as t h e cause o f t h e 
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c o n s e q u e n t , w o u l d l e a d t o an e q u i v a l e n c e i n t e r p r e t a t i o n o f t h e r u l e , 

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

i m p l i c a t i o n s u c h as *Not p and n o t - q * , w h i c h does n o t s h a r e t h e 

t e m p o r a l / c a u s a l c o n n o t a t i o n s o f t h e * i f t h e n ' f o r m . T h i s was i n 

v e s t i g a t e d i n an e l e g a n t e x p e r i m e n t i n v o l v i n g a p i n b a l l - t y p e a p p a r a t u s 

and r u l e s a b o u t t h e passage o f t h e b a l l and i t s c o n s e q u e n c e s . The 

r u l e s were ( e . g . ) * I f t h e b a l l r o l l s t o t h e l e f t , t h e n t h e g r e e n lamp 

i s l i t * o r ' I t i s n o t p o s s i b l e f o r b a l l t o r o l l t o t h e l e f t and t h e 

g r e e n lamp n o t t o l i g h t * , w h i c h a r e b o t h e x p r e s s i o n s o f ' l e ' f t i m p l i e s 

g r e e n * . T h e r e were j u s t two c h a n n e l s , l e f t and r i g h t , and two l i g h t s , 

r e d and g r e e n . The f o u r t r u t h - t a b l e cases were p r e s e n t e d t o t h e 

s u b j e c t s , e .g . a b a l l r o l l i n g t o t h e l e f t and t h e r e d l i g h t c o m i n g on 

( T F ) , who c l a s s i f i e d them as c o m p a t i b l e w i t h t h e r u l e , i n c o m p a t i b l e , 

o r i r r e l e v a n t . Sure enough , b o t h p r e d i c t i o n s were c o n f i r m e d : 7 5 % 

o f s u b j e c t s c l a s s i f i e d t h e cases a c c o r d i n g t o t h e t r u t h - t a b l e f o r 

m a t e r i a l e q u i v a l e n c e ( s e e T a b l e 3) u n d e r t h e * i f t h e n * r u l e , o n l y 

17% j u d g i n g FT and FF i r r e l e v a n t , w h i l e u n d e r t h e *Not p and n o t - q * 

r u l e o n l y 10% a d o p t e d e q u i v a l e n c e ; 27% c l a s s i f i e d a c c o r d i n g t o t h e 

d e f e c t i v e i m p l i c a t i o n t r u t h - t a b l e , and 63% were c o n s i s t e n t w i t h 

m a t e r i a l i m p l i c a t i o n . These r e s u l t s a r e t a k e n by L e g r e n z i t o show 

t h a t i t i s t h e c a u s a l c o n n e c t i o n and n o t t h e b i n a r y s i t u a t i o n t h a t 

p r o m o t e s e q u i v a l e n c e i n t e r p r e t a t i o n s . 

R i p s & Marcus ( 1 9 7 7 ) , i n t h e i r w i d e - r a n g i n g a r t i c l e , c o n t i n u e 

t h i s l i n e o f r e s e a r c h . N o t i n g t h e d i f f e r e n c e s b e t w e e n t h e r e s u l t s o f 

L e g r e n z i and J o h n s o n - L a i r d & T a g a r t ( 1 9 6 9 ) , t h e y p r o p o s e t h a t t h e r e 

c o u l d be s e v e r a l r e a s o n s ; n o t j u s t t h e b i n a r y - c a u s a l t a s k used by 

L e g r e n z i , b u t a l s o t h e m a t e r i a l s , o r l a n g u a g e and p o p u l a t i o n v a r i a b l e s 

( L e g r e n z i * s e x p e r i m e n t was c o n d u c t e d i n I t a l y ) , They t h e r e f o r e 
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r e p l i c a t e d b o t h e x p e r i m e n t s and added t h e i r own m a t e r i a l s c o n d i t i o n , 

a t h e m a t i c one o f r u l e s a b o u t t h e c o l o u r s and m a r k i n g s o f t r o p i c a l 

f i s h . ( T h i s t h i r d c o n d i t i o n i s most l i k e a t h e m a t i c c o n d i t i o n i n t h e 

sense a d o p t e d h e r e . L e g r e n z i * s m a t e r i a l s a r e n o t t o t a l l y a b s t r a c t , 

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

a b o u t e v e r y d a y s i t u a t i o n s ) . They a l s o made t h e p o p u l a t i o n s o f a n t e c e d e n t 

and c o n s e q u e n t b i n a r y o r n o n - b i n a r y by r e s t r i c t i n g them t o two o r t h r e e 

i t e m s . So f a r so g o o d , b u t u n f o r t u n a t e l y t h e e f f e c t i s s p o i l e d by t h e 

e x c l u s i o n o f an ' i r r e l e v a n t ' c a t e g o r y and a p e c u l i a r a n a l y s i s i n 

w h i c h e q u i v a l e n c e c l a s s i f i c a t i o n s a r e lumped t o g e t h e r w i t h t h o s e 

c o n s i s t e n t w i t h an i n t e r p r e t a t i o n o f t h e r u l e as a c o n j u n c t i o n 

(*p and q ' , where TT i s t r u e and a l l o t h e r cases f a l s e ) . They f o u n d 

t h e h i g h e s t number o f ' e q u i v a l e n c e * c l a s s i f i c a t i o n s on t h e L e g r e n z i 

m a t e r i a l s , b u t no d i f f e r e n c e due t o t h e b i n a r y / n o n - b i n a r y f a c t o r , so 

l i k e L e g r e n z i t h e y come down i n f a v o u r o f t h e c a u s a l c o n n e c t i o n as 

b e i n g b e h i n d e q u i v a l e n c e i n t e r p r e t a t i o n s . I n t h i s e x p e r i m e n t , 8 8 % 

o f s u b j e c t s were c l a s s i f i a b l e u n d e r i m p l i c a t i o n o r ' e q u i v a l e n c e ' , b u t 

as t h e a u t h o r s c o n c e d e , t h i s h i g h f i g u r e i s most l i k e l y due t o t h e 

absence o f t h e ' i r r e l e v a n t ' c a t e g o r y . 

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

i t i s an i n f e r r e d c o r r e l a t i o n b e t w e e n a n t e c e d e n t and c o n s e q u e n t r a t h e r 

t h a n an e x p l i c i t l y c a u s a l c o n n e c t i o n w h i c h i s p r o m o t i n g t h e e q u i v a l e n c e 

i n t e r p r e t a t i o n s . U s i n g t h e same p a r a d i g m , t h e y s p e c i f i e d i n t h e 

i n s t r u c t i o n s i n a ' c o r r e l a t e d ' c o n d i t i o n t h a t t h e a n t e c e d e n t was 

a s s o c i a t e d w i t h j u s t one c o n s e q u e n t v a l u e , w h i l e i n an ' u n c o r r e l a t e d ' 

c o n d i t i o n t h e i n s t r u c t i o n s s t a t e d t h a t t h e a n t e c e d e n t m i g h t go w i t h 

any o f t h e c o n s e q u e n t v a l u e s . T h e r e was no d i f f e r e n c e f o u n d i n t h e 

number o f ' e q u i v a l e n c e ' c l a s s i f i c a t i o n s b e t w e e n t h e m a t e r i a l s t h i s 
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t i m e , w h i c h m i g h t have w o r r i e d t h e e x p e r i m e n t e r s b u t does n o t seem t o , 

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

a l l m a t e r i a l s . On ly t h e L e g r e n z i m a t e r i a l s c o u l d be c o n s t r u e d as b e i n g 

i n any way c a u s a l , so f r o m t h e s e r e s u l t s i t l o o k s as i f i t i s an 

i n f e r r e d c o r r e l a t i o n b e t w e e n t h e a n t e c e d e n t and c o n s e q u e n t o f a 

c o n d i t i o n a l w h i c h e n c o u r a g e s e q u i v a l e n c e i n t e r p r e t a t i o n s . 

R i p s & Ma rcus ' p a p e r has a l a r g e t h e o r e t i c a l c o n t e n t , and 

t h e y • i n t e r p r e t t h e i r r e s u l t s i n t e r m s o f t h e i r S u p p o s i t i o n a l t h e o r y 

o f c o n d i t i o n a l s . T h i s t a k e s i t s cue f r o m Wason's a n a l y s i s o f n e g a t i o n ; 

i t w i l l be r e c a l l e d t h a t , a c c o r d i n g t o Wason, t h e n a t u r a l f u n c t i o n o f 

a n e g a t i v e i s t o deny a p r e s u p p o s i t i o n . R i p s & Marcus t a k e a s i m i l a r 

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

i n h e r e n t s u p p o s i t i o n s , a s u p p o s i t i o n b e i n g a sum o f " t h e c u r r e n t 

d a t a base and a s i n g l e ' seed ' p r o p o s i t i o n " . The c u r r e n t d a t a base 

i s t h e u n i v e r s e o f ( r e l e v a n t ) t h i n g s we c o n s i d e r t o be t r u e , t h e 

'seed ' t h e h y p o t h e s i s c o n t a i n e d i n t h e a n t e c e d e n t o f t h e c o n d i t i o n a l 

( c f . Wason & J o h n s o n - L a i r d , 1972, p. 90 : "The a n t e c e d e n t i s an 

e x p l i c i t s t a t e m e n t o f a p r e s u p p o s i t i o n " ) . Compared w i t h f o r m a l l o g i c , 

t h e s u p p o s i t i o n a l i d e a w o r k s q u i t e w e l l , as i t can a c c o u n t f o r t h e 

r o l e o f p r i o r b e l i e f s and t h e d e f e c t i v e t r u t h - t a b l e . The t h e o r y r e s t s 

b o t h on t h e s e and on t h e "asymmet ry " ( d i r e c t i o n a l i t y ) o f t h e 

c o n d i t i o n a l , e v i d e n c e f o r w h i c h has been w e l l documented and w h i c h 

t h e y e n l a r g e . Thus t h e r e s u l t s above a r e t a k e n t o show t h a t " t h e 

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

b e t w e e n A n t e c e d e n t and Consequen t v a l u e s ; i n o t h e r wo rds t h e f u n c t i o n 

m a p p i n g t h e A n t e c e d e n t o n t o t h e Consequen t r a n g e " ( R i p s & M a r c u s , 

1 9 7 8 ) . T h e r e i s , howeve r , a w h i f f o f t h e p o s t hoc a b o u t t h e s e i d e a s : 

i t i s n o t c l e a r how t h e ' d a t a b a s e ' i s t o be s p e c i f i e d a p r i o r i , 

u n l e s s a r t i f i c i a l l y as t h e y do i n t h e i r e x p e r i m e n t s , and t h e y a p p l y 
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no s p e c i f i c p r e d i c t i o n s w h i c h c o u l d n o t have been d e r i v e d f r o m 

o t h e r a p p r o a c h e s . The b i g g e s t p r o b l e m h e r e i s to d e v i s e an i n d e p e n d e n t 

t e s t o f w h a t i s c o n s i d e r e d r e l e v a n t and i r r e l e v a n t t o a g i v e n 

c o n d i t i o n a l . 

The S u p p o s i t i o n a l t h e o r y does have t h e a d v a n t a g e o f e m p h a s i s i n g 

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

a d v o c a t e d e a r l i e r by Wason & J o h n s o n - L a i r d ( 1 9 7 2 ) . The p r e d i c t i v e 

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

t h e r e a s o n s s t a t e d and t h e l a t t e r because o f a c e r t a i n v a g u e n e s s : 

beyond l i s t i n g some p u r s u a s i v e e x a m p l e s , t h e y go no f u r t h e r t h a n t o 

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

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

a r g u m e n t s . Evans ' t w o - f a c t o r , m u l t i - p a r a d i g m a p p r o a c h seems more 

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

t h e i n t e r p r e t a t i v e f a c t o r , i t i s n o t c l e a r w h a t s h o u l d happen i n j u d g i n g 

t h e t r u t h o f r e a l i s t i c r u l e s . The o n l y t r u t h - t a b l e e x p e r i m e n t s t o 

use t h e m a t i c m a t e r i a l s a r e t h o s e o f R i p s & M a r c u s , and t h e y do n o t 

use n e g a t e d r u l e s o r an ' i r r e l e v a n t ' c a t e g o r y , so t h e scope f o r 

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

t h e t r u t h - t a b l e t a s k i f t h e m a t i c m a t e r i a l s f o r m e d t h e c o n t e n t ? T h i s 

q u e s t i o n i s one o f t h e p r i m e c o n c e r n s o f t h e r e s e a r c h t o be r e p o r t e d 

l a t e r , and f u l l e r c o n s i d e r a t i o n o f i t w i l l be g r a n t e d a t t h a t s t a g e . 

I n t h i s c h a p t e r we have seen once a g a i n how s u b j e c t s ' 

p e r f o r m a n c e on a l o g i c a l l y s t r u c t u r e d t a s k d i v e r g e s f r o m t h e p e r f o r m a n c e . 

r e q u i r e d by l o g i c . They do d i f f e r e n t t h i n g s on t a s k s w i t h t h e same 

u n d e r l y i n g s t r u c t u r e - t h e r e b y r e n d e r i n g unsound t h o s e s t u d i e s w h i c h 

i g n o r e t h i s b e h a v i o u r ; t h e y use a t r u t h c a t e g o r y a l i e n t o t h e f o r m a l 

s y s t e m ; and t h e i r r e s p o n d i n g i s i n f l u e n c e d by n o n - l o g i c a l r e s p o n s e 
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f a c t o r s . I t a l s o seems t h a t t h e c o n t e n t o f t h e p r o b l e m s may 

i n f l u e n c e t r u t h - t a b l e t a s k p e r f o r m a n c e . However, t h i s q u e s t i o n has 

h a r d l y been t o u c h e d o u t s i d e t h e R i p s & Marcus i n v e s t i g a t i o n s , and so 

e v i d e n c e f o r Evans ' c o n t e n t i o n a b o u t t h e r o l e o f c o n t e n t m u s t , -a t 

p r e s e n t , come f r o m a n o t h e r p a r a d i g m . Such e v i d e n c e has i n d e e d been 

p r o v i d e d , and i n t h e n e x t c h a p t e r i t s s o u r c e i s e x a m i n e d . The p a r a d i g m 

i n q u e s t i o n i s Wason's S e l e c t i o n t a s k . 
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The S e l e c t i o n t a s k , d e v i s e d by Wason and f i r s t p r e s e n t e d i n 

p a r t o f a g e n e r a l p s y c h o l o g y book c h a p t e r i n 1966, has s u c c e e d e d i n 

one r e s p e c t i n w h i c h t h e two p r e c e d i n g p a r a d i g m s have n o t : g e n e r a t i o n 

o f a l a r g e amount o f r e s e a r c h and t h e o r y i n a s h o r t t i m e . A l l t h e 

p u b l i c a t i o n s a b o u t t o be r e v i e w e d have a p p e a r e d i n t h e space o f 1 1 

y e a r s . I t s a p p e a l f o r t h e e x p e r i m e n t a l p s y c h o l o g i s t l i e s , as Wason 

has c o m p a c t l y n o t e d , i n t h e en igma o f i t s s t r u c t u r a l s i m p l i c i t y and 

p s y c h o l o g i c a l c o m p l e x i t y . S t r i p p e d t o i t s components . i t s t a n d s 

r e v e a l e d as i n d e e d a v e r y s i m p l e p r o b l e m , b u t p r e s e n t e d i n i t s 

e n t i r e t y t o a n a i v e s u b j e c t i t a c q u i r e s a d a u n t i n g c o m p l e x i t y , 

l e a v i n g e r r o r and i r r a t i o n a l i t y w h e r e v e r i t goes . As t o a l e s s e r 

e x t e n t do i n f e r e n c e and t r u t h - t a b l e t a s k s t o o , o f c o u r s e . . A l l 

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

o f m a t e r i a l i m p l i c a t i o n ; i s t h e S e l e c t i o n t a s k t h e n an i n f e r e n c e p r o b l e m 

o r a t r u t h - t a b l e p r o b l e m ? I t a p p e a r s t o c o n t a i n e l e m e n t s o f b o t h , 

as can be seen f r o m an o u t l i n e o f i t s b a s i c s . 

P r o b l e m s t r u c t u r e 

I n i t s p r o t o t y p i c a l f o r m , t h e S e l e c t i o n t a s k c o n s i s t s o f a 

r u l e o f m a t e r i a l i m p l i c a t i o n such as * i f p t h e n q* w h i c h i s g i v e n t o 

t h e s u b j e c t s a l o n g w i t h f o u r c a r d s , each o f w h i c h b e a r s a d i f f e r e n t 

c o m b i n a t i o n o f p and q o r t h e i r n e g a t i o n s (p and q ) , one v a l u e on 

each s i d e o f t h e c a r d ; The s u b j e c t i s a l l o w e d t o see o n l y one s i d e 

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

c a r d s w h i c h he mus t f u l l y examine t o t e s t w h e t h e r t h e r u l e i s t r u e 

o r f a l s e . The f o u r c a r d s show t h e v a l u e s p , p , q , and q . The 

c o r r e c t s e l e c t i o n s a r e t h e p and q c a r d s ; t h i s i s because t h e o n l y 

d e c i s i v e t e s t o f a r u l e i s t o see w h e t h e r i t c o u l d be w r o n g , n o t 

e s t a b l i s h t h a t i t may be r i g h t . As we saw i n t h e p r e v i o u s c h a p t e r , 

t h e o n l y c o m b i n a t i o n o f i t e m s w h i c h c o u l d f a l s i f y a r u l e o f i m p l i c a t i o n 
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i s p and q, and t h e o n l y c a r d s w h i c h p o t e n t i a l l y c a r r y t h i s c o m b i n a t i o n 

a r e p , w h i c h m i g h t have q on t h e o t h e r s i d e , and q , w h i c h m i g h t have p 

on t h e o t h e r s i d e . 

A t f i r s t b l u s h t h i s l o o k s l i k e a t r u t h - t a b l e t a s k - s u b j e c t s 

a r e , a f t e r a l l , asked t o t e s t t h e t r u t h v a l u e o f a r u l e i n t h e l i g h t 

o f c e r t a i n i n s t a n c e s , and i n d e e d many e a r l y p a p e r s use a t r u t h - t a b l e 

t a s k as p a r t o f t h e p r o c e d u r e . However , i t a l s o r e s e m b l e s an i n f e r e n c e 

t a s k , by d i n t o f i t s r e q u i r e m e n t o f s u b j e c t s t o r e a s o n f r o m one i t e m 

t o a n o t h e r , and i s t r e a t e d as s u c h i n Wason's f i r s t f u l l p u b l i c a t i o n 

on t h e p r o b l e m ( 1 9 6 8 ) : t h e two c o r r e c t c a r d s a r e c o r r e c t b e c a u s e t h e y 

a r e t h e o n l y ones f r o m w h i c h a v a l i d i n f e r e n c e c o u l d p r o c e e d (MP and 

MT f r o m p and q r e s p e c t i v e l y ) , and d i f f e r e n c e s i n s e l e c t i o n a r e 

r e g a r d e d as d i f f e r e n c e s i n t e n d e n c i e s t o make o r w i t h h o l d t h e s e 

i n f e r e n c e s . L o g i c a l l y , o f c o u r s e , t h e r e i s no p r o b l e m , s i n c e t h e 

t r u t h f u n c t i o n can be d e r i v e d f r o m t h e i n f e r e n c e r u l e s , and v i c e - v e r s a , 

and Wason ( 1 9 7 7 a ) d e f i n e s t h e t a s k i n t h i s v e i n as "a ' m e t a - i n f e r e n c e ' 

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

f r o m w h i c h a v a l i d i n f e r e n c e c o u l d be made". T h i s i s one way, a 

l o g i c i a n ' s way, o f l o o k i n g a t t h e t a s k - a n e a t e n c a p s u l a t i o n o f t h e 

d e r i v a t i o n o f t r u t h f u n c t i o n f r o m i n f e r e n c e r u l e s , and anyone 

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

t h o u g h , i t i s j u s t t h i s n e a t n e s s w h i c h s h o u l d a c t i v a t e c a u t i o n i n 

t h e p s y c h o l o g i s t : s u b j e c t s i n e x p e r i m e n t s a r e n o t so q u a l i f i e d , and 

we s h o u l d be w a r y o f p r e s u p p o s i n g one t h i n g w h i l e p e r h a p s a s k i n g 

t h e s u b j e c t s a n o t h e r . We have a l r e a d y seen w h a t d i f f i c u l t i e s can 

a r i s e by a s s u m i n g p a r a l l e l l o g i c a l and p s y c h o l o g i c a l c o r r e s p o n d e n c e s 

b e t w e e n i n f e r e n c e and t r u t h - t a b l e t a s k s , and i n t h e n e x t few pages 

we s h a l l see t h i s d i v e r g e n c e a g a i n , as t h e S e l e c t i o n t a s k d e f i e s t h e 
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p r e d i c t i o n s o f o t h e r p a r a d i g m s and c o n f i r m s t h a t d i f f e r e n t t a s k s 

ask d i f f e r e n t p s y c h o l o g i c a l q u e s t i o n s . 

E x p e r i m e n t s : a b s t r a c t m a t e r i a l s and t h e r a p i e s 

To t h e o b s e r v e d b e h a v i o u r t h e n . I n h i s o r i g i n a l a r t i c l e 

Wason ( 1 9 6 6 ) f o u n d t h a t t h e c o r r e c t r e s p o n s e , p w i t h q , was r a r e . 

S u b j e c t s s e l e c t e d t h e p c a r d r e a d i l y enough , b u t h a r d l y any s e l e c t e d 

q , mos t s e l e c t i n g j u s t p o r p and q. T h i s p a t t e r n r e m a i n e d even 

when t h e c a r d s we re f u l l y exposed and t h e s u b j e c t was asked w h i c h 

w o u l d p r o v e t h e s t a t e m e n t t o be a l i e ( i . e . a t r u t h - t a b l e t a s k w i t h 

t h e same m a t e r i a l s ) . Over r e p e a t e d t r i a l s t h e i n c i d e n c e o f q-

s e l e c t i o n i n c r e a s e d , b u t t h e t e n d e n c y t o s e l e c t q d i d n o t d i m i n i s h . 

Wason a t t r i b u t e s t h e s e e r r o r s t o s u b j e c t s r e g a r d i n g n e g a t e d v a l u e s 

as i r r e l e v a n t ( t h e f i r s t a s s e r t i o n o f h i s ' d e f e c t i v e ' t r u t h - t a b l e ; 

see C h a p t e r 3) and s e e k i n g o n l y t o v e r i f y t h e r u l e . H i s s h o r t 

a c c o u n t a n t i c i p a t e s s e v e r a l l i n e s o f r e s e a r c h : t h e use o f t r u t h - t a b l e 

t a s k s and o t h e r d e v i c e s i n an a t t e m p t t o i m p r o v e p e r f o r m a n c e , and 

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

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

unknown o b s t a c l e s were removed. Wason ( 1 9 6 6 ) a l s o a n t i c i p a t e s a 

g r e a t d e a l o f f u t u r e d a t a . 

Mos t o f t h e e x p e r i m e n t s and a l l o f t h e t h e o r i e s have been 

c o n c e r n e d w i t h t h e S e l e c t i o n t a s k i n i t s ' s t a n d a r d ' f o r m , o u t l i n e d 

s t r u c t u r a l l y above , and i n v o l v i n g s i m p l e ' i f t h e n ' r u l e s w i t h a b s t r a c t 

m a t e r i a l s . Be low a r e summar i sed t h e s e l e c t i o n s o f 369 s u b j e c t s 

r e p o r t e d i n 10 d i f f e r e n t p a p e r s i n w h i c h t h i s o r a s i m i l a r f o r m a t i s 

used (Wason, 1968, 1969a; Wason & J o h n s o n - L a i r d , 1970; Goodwin & 

Wason, 1972; Wason & G o l d i n g , 1974; J o h n s o n - L a i r d , L e g r e n z i & 

L e g r e n z i , 1972; Evans & L y n c h , 1973; B r a c e w e l l & M i d i , 1974; 
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G i l h o o l y & F a l c o n e r , 1974; v a n Duyne, 1 9 7 4 ) . E x p e r i m e n t s i n w h i c h t h e 

d a t a a r e p r e s e n t e d i n an u n u s a b l e f o r m , s u c h as c o r r e c t v . i n c o r r e c t , 

a r e e x c l u d e d . These a r e t h e p e r c e n t a g e p r o p o r t i o n s o f s u b j e c t s who 

i n i t i a l l y s e l e c t e d t h e common c o m b i n a t i o n s o f c a r d s : 

p pq pqq pq O t h e r s 

% 25.7 39.0 8.9 9.2 17.1 

We can see t h a t t h e s e p a t t e r n s a r e v e r y much as Wason ( 1 9 6 6 ) a p p e a r s 

t o have f o u n d them, and t h i s i s r e m a r k a b l e c o n s i d e r i n g wha t has been 

done t o t r y and a l t e r them ( a l t h o u g h i t s h o u l d be remembered t h a t t h e s e 

f i g u r e s do n o t r e f l e c t any p r o c e d u r a l m a n i p u l a t i o n s o p e r a t i n g t o change 

s e l e c t i o n s ) . L e t us examine some o f t h e s e m a n i p u l a t i o n s b e f o r e p a s s i n g 

on t o t h e t h e o r i e s w h i c h have a t t e m p t e d t o a c c o u n t f o r t h e d a t a . 

A f l a v o u r o f t h i s a p p r o a c h can be g o t by c o n s i d e r i n g t h e 

o r i g i n a l p a p e r by Wason ( 1 9 6 8 ) w h i c h i n t r o d u c e d t h e n o t i o n o f 

" t h e r a p i e s " ( h i s t e r m ) d e s i g n e d t o f a c i l i t a t e l o g i c a l p e r f o r m a n c e . 

The b a s i c p a r a d i g m a d o p t e d i n t h i s and numerous o t h e r s t u d i e s i s t o 

p r e s e n t t h e S e l e c t i o n t a s k i n a more o r l e s s s t a n d a r d f o r m t o n a i v e 

s u b j e c t s , expose them t o t h e t h e r a p y , t h e n r e p e a t t h e t a s k and n o t e 

t h e changes . I n Wason ( 1 9 6 8 ) two such t h e r a p i e s we re u s e d , t h e 

p r o j e c t i o n o f f a l s i t y and t h e r e s t r i c t e d c o n t i n g e n c y programme, i n 

two e x p e r i m e n t s . I n b o t h cases t h e t a s k was t o s e l e c t t h o s e c a r d s 

w h i c h w o u l d e n a b l e t h e s u b j e c t t o f i n d o u t w h e t h e r t h e r u l e was 

t r u e o r f a l s e ; i t was an ' i f t h e n ' r u l e a b o u t l e t t e r s and numbers . 

The f i r s t t h e r a p y c o n s i s t e d o f a s k i n g t h e s u b j e c t s w h i c h v a l u e s , when 

a s s o c i a t e d w i t h each o f t h o s e g i v e n on t h e c a r d s ( p , p , q , q ) , 

w o u l d make t h e s e n t e n c e f a l s e . On r e p e a t i n g t h e S e l e c t i o n t a s k t h e r e 

was no s i g n i f i c a n t b e n e f i t due t o t h i s t h e r a p y r e l a t i v e t o a c o n t r o l 

g r o u p who r e p e a t e d t h e t a s k w i t h o u t i t : t h e number o f t i m e s t h e q 
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c a r d was s e l e c t e d i n c i ; e a s e d by o n l y t h r e e , f r o m f i v e t o e i g h t . 

F o r t h e r e s t r i c t e d c o n t i n g e n c y programme t h e s u b j e c t f i r s t e v a l u a t e d 

t h e f o u r t r u t h - t a b l e cases ( s e e T a b l e 6) h a v i n g b e e n g i v e n t h e h i n t 

t h a t o n l y one f a l s i f i e d t h e s e n t e n c e . A l l s u b j e c t s p i c k e d o u t t h e pq 

i n s t a n c e as t h e f a l s i f y i n g c o n t i n g e n c y and pq as t h e o n l y v e r i f y i n g 

c a s e , c o n f i r m i n g t h e d e f e c t i v e t r u t h - t a b l e . However , t h i s made 

a b s o l u t e l y no d i f f e r e n c e t o t h e i r S e l e c t i o n t a s k p e r f o r m a n c e : 

t h e r e s p o n s e p a t t e r n s f o r a g r o u p g i v e n t h i s e x p e r i e n c e and a c o n t r o l 

g r o u p were a l l b u t i d e n t i c a l , and c o n f o r m e d t o t h e p a t t e r n n o t e d above 

These r e s u l t s l e d t o f u r t h e r e x p l o r a t i o n s i n t o t h i s a p p a r e n t 

c o n f l i c t b e t w e e n s e l e c t i o n and e v a l u a t i o n p e r f o r m a n c e . Two f u r t h e r 

s t u d i e s used an e v a l u a t i o n p r o c e d u r e a f t e r an i n i t i a l S e l e c t i o n t a s k 

(Wason & J o h n s o n - L a i r d , 1970; Wason & G o l d i n g , 1 9 7 4 ) , b o t h a l s o 

i n v o l v i n g a d d i t i o n a l m a n i p u l a t i o n s i n w h i c h " e v e r y t h i n g was done t o 

e n c o u r a g e t h e s u b j e c t s t o g a i n i n s i g h t " (Wason & J o h n s o n - L a i r d , 1 9 7 0 ) . 

B o t h p r e s e n t e d a l l t h e p o t e n t i a l i n f o r m a t i o n on one s i d e o f t h e c a r d s , 

u s i n g masks t o c o v e r w h a t w o u l d n o r m a l l y be on t h e r e v e r s e s i d e s , and 

made even g r e a t e r e f f o r t s , u s i n g an i n t e r v i e w , t o e l u c i d a t e t h e r o l e 

o f t h e c r i t i c a l c a r d s - t h i s was aimed m a i n l y a t d e m o n s t r a t i n g t h a t 

a p c a r d w i t h q on i t p e r f o r m e d t h e same ( f a l s i f y i n g ) f u n c t i o n as a 

q c a r d w i t h p on i t . Some s u c c e s s r e s u l t e d : 5 8 % o f t h e s u b j e c t s i n 

t h e Wason & J o h n s o n - L a i r d e x p e r i m e n t u l t i m a t e l y made t h e c o r r e c t 

s e l e c t i o n s , and 35% o f Wason & G o l d i n g ' s s u b j e c t s e v e n t u a l l y d i d s o . 

P r e s e n t i n g a l l t h e i n f o r m a t i o n on t h e one s i d e o f t h e c a r d s had.no 

b e n e f i c i a l e f f e c t s i n i t s e l f , and n e i t h e r d i d Wason & G o l d i n g i s 

use o f a l t e r n a t i v e r u l e f o r m s i n w h i c h i m p l i c a t i o n was e x p r e s s e d i n 

'Whenever p , q* s e n t e n c e s , s i m p l e a s s e r t i o n s , o r s e n t e n c e s i n w h i c h 

t h e c o n s e q u e n t was m e n t i o n e d f i r s t . 
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I n a s i m i l a r l i n e o f a t t a c k , Wason (.1969a) t e s t e d two more 

p o s s i b l e s o u r c e s o f d i f f i c u l t y and i m p r o v e m e n t . I n h i s 1968 e x p e r i m e n t 

t h e n e g a t i n g v a l u e s o f p and q had been e s s e n t i a l l y u n p r e d i c t a b l e 

i n t h a t t h e y c o u l d have t a k e n a v a r i e t y o f f o r m s . Pe rhaps t h e r e was 

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

A c c o r d i n g l y , i t e m v a l u e s were made s t r i c t l y b i n a r y : r u l e s w e r e a b o u t 

t r i a n g l e s o r c i r c l e s w h i c h c o u l d be r e d o r b l u e , and t h i s r e s t r i c t e d 

u n i v e r s e was made e x p l i c i t t o t h e s u b j e c t s . I n a d d i t i o n , Wason s e t 

o u t t o f o r c e a r e c o g n i t i o n o f t h e i n c o n s i s t e n c y b e t w e e n e v a l u a t i o n s and 

s e l e c t i o n s by g e t t i n g t h e s u b j e c t s t o c o n t r a d i c t t h e m s e l v e s i n an 

i n t e r v i e w i n w h i c h t h e c r i t i c a l c a r d s were d i s c u s s e d . S e l f - c o n t r a d 

i c t i o n had been f o u n d t o i m p r o v e p e r f o r m a n c e i n a t h e m a t i c i n f e r e n c e 

t a s k (Wason, 1 9 6 4 ) , Two f o r m s o f c o n t r a d i c t i o n we re u s e d : one 

r e s u l t i n g f r o m a d i s c u s s i o n o f wha t c o u l d be on t h e o t h e r s i d e o f t h e 

c a r d s , c a l l e d ' h y p o t h e t i c a l c o n t r a d i c t i o n ' , and ' c o n c r e t e 

c o n t r a d i c t i o n ' r e s u l t i n g f r o m a r e v e l a t i o n and e v a l u a t i o n o f w h a t 

e x a c t l y was on t h e c a r d s . A f t e r a l l t h i s , i f t h e s u b j e c t s t i l l 

f a i l e d t o s e l e c t q , he was t o l d he was w r o n g and g i v e n a l a s t chance 

a t t h e t a s k . F r e q u e n c y o f q s e l e c t i o n s i n c r e a s e d d u r i n g t h e p r o g r e s s 

o f t h i s e x p e r i m e n t f r o m an i n i t i a l z e r o t o 16% a f t e r h y p o t h e t i c a l 

c o n t r a d i c t i o n , 3 1 % a f t e r c o n c r e t e c o n t r a d i c t i o n , and A7% a f t e r t h e 

l a s t chance . These d i d n o t j u s t i n c r e a s e t h e number o f c o r r e c t pq 

s e l e c t i o n s - t h e r e was a l a r g e r i s e i n t h e p r o p o r t i o n o f pqq s e l e c t i o n 

t o o , f r o m 6% i n i t i a l l y t o 57% a f t e r c o n c r e t e c o n t r a d i c t i o n . 

The t r u l y r e m a r k a b l e t h i n g a b o u t t h e s e e x p e r i m e n t s , as 

Wason and J o h n s o n - L a i r d have t h e m s e l v e s e m p h a s i s e d more t h a n o n c e , 

i s n o t t h e i m p r o v e m e n t s i n p e r f o r m a n c e so much as t h e numbers o f 

s u b j e c t s who n e v e r , no m a t t e r w h a t i s done t o them, s e l e c t p and q. 

The i m p r e s s i o n w h i c h emerges f r o m a v i e w o f t h i s r e s e a r c h i s o f 

73 



e x p e r i m e n t e r s d o i n g e v e r y t h i n g s h o r t o f a c t u a l l y p l a c i n g t h e s u b j e c t s ' 

hands on t h e r i g h t c a r d s . I f e v e r t h e r e were o p p o r t u n i t i e s f o r 

R o s e n t h a l - t y p e e x p e r i m e n t e r e f f e c t s , o r i n d e e d t e l e p a t h y , i t was 

s u r e l y i n t h e s e e x p e r i m e n t s . I n a way i t i s q u i t e h e a r t e n i n g t o see 

s u b j e c t s s i n g l e - m i n d e d l y f o l l o w i n g t h e i r own i l l o g i c a l p a t h s , 

d o g g e d l y r e s i s t i n g a t t e m p t s t o d e f l e c t them. A d m i r a t i o n f o r t h e 

i n d e p e n d e n c e o f t h e human s p i r i t a s i d e t h o u g h , we a r e a t t h i s p o i n t 

s t i l l l e f t w i t h t h e q u e s t i o n o f e x p l a i n i n g t h e o b s e r v e d d a t a , and t h i s 

i s a j o b f o r t h e o r y . D i v e r g e n t t h e o r e t i c a l a p p r o a c h e s have a r i s e n , 

and f o r t h e f i r s t o f t h e s e we t u r n t o t h e d o m i n a n t f i g u r e s i n t h e 

S e l e c t i o n t a s k s t o r y so f a r . 

I n s i g h t t h e o r i e s 

J o h n s o n - L a i r d & Wason (!970a) p r e s e n t wha t ir.ay be c a l l e d t h e 

I n s i g h t t h e o r y o f S e l e c t i o n t a s k p e r f o r m a n c e . Wason (1966 ) l a i d t h e 

f o u n d a t i o n s f o r t h i s w i t h h i s t w o - f a c t o r p r o p o s i t i o n t o a c c o u n t f o r 

i n i t i a l s e l e c t i o n s : s u b j e c t s a d o p t t h e d e f e c t i v e t r u t h - t a b l e , whe re 

t h e pq and pq i n s t a n c e s a r e r e g a r d e d as i r r e l e v a n t , and so r e j e c t t h e p 

c a r d , and t h r o u g h an o v e r l e a r n e d v e r i f i c a t i o n h a b i t seek o n l y t h e 

r e m a i n i n g i n s t a n c e w h i c h p r o v e s t h e r u l e t r u e , i . e . p q , and s e l e c t t h e 

p and q c a r d s . S u b s e q u e n t l y , as we have s e e n , i t was f o u n d t h a t 

r e i t e r a t i o n o f t h e t a s k l e d t o a h i g h i n c i d e n c e o f i n i t i a l l y r a r e pqq 

s e l e c t i o n s , and t h a t t a s k p e r f o r m a n c e was a t v a r i a n c e w i t h t r u t h - t a b l e 

p e r f o r m a n c e , and so t h e f u l l I n s i g h t mode l was f o r m u l a t e d t o embrace 

a l l t h e s e f i n d i n g s . I n i t s o r i g i n a l f o r m t h e m o d e l was p r e s e n t e d i n 

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

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

' r e v i s e d ' m o d e l a l o n e w i l l s e r v e t o commun ica te t h e i m p o r t a n t p o i n t s . 

The m o d e l , t h e n , p r o p o s e s t h r e e l e v e l s o f i n s i g h t i n t o t h e S e l e c t i o n 
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t a s k : none, p a r t i a l , and c o m p l e t e . On c o n f r o n t i n g an ' I f p t h e n q ' 

r u l e s u b j e c t s a r e assumed t o r e t r i e v e t h e d e f e c t i v e t r u t h - t a b l e a n d , 

l a c k i n g i n s i g h t , f o c u s o n l y on t h e i t e m s named i n t h e r u l e , s e l e c t i n g 

o n l y wha t w i l l p r o v e t h e r u l e t r u e . I f t h e s u b j e c t assumes t h e r u l e 

i m p l i e s i t s c o n v e r s e ( i . e . i s an e q u i v a l e n c e ) , he w i l l s e l e c t p and q , 

i f n o t ( i m p l i c a t i o n ) he s e l e c t s j u s t p . G o i n g f r o m t h i s t o a s t a t e 

o f p a r t i a l i n s i g h t e n t a i l s a r e a l i s a t i o n t h a t one s h o u l d a l s o see 

i f t h e r u l e c o u l d be p r o v e d w r o n g , a l t h o u g h t h e r e i s s t i l l a need 

t o v e r i f y . Thus a l l t h o s e c a r d s w h i c h c o u l d have v e r i f y i n g a n d / o r 

f a l s i f y i n g i n s t a n c e s on them need t o be s e e n , i n c l u d i n g i t e m s n o t 

m e n t i o n e d i n t h e r u l e i t s e l f , and t h e s u b j e c t s e l e c t s p , q , and q . 

On a c q u i r i n g c o m p l e t e i n s i g h t t h e s u b j e c t r e a l i s e s t h a t he s h o u l d o n l y 

be l o o k i n g f o r f a l s i f y i n g i n s t a n c e s ; o n l y p and q c o u l d f a l s i f y , so 

he s e l e c t s t h e s e . The two s t a g e s where i n s i g h t comes i n t o p l a y a r e 

n o t i n d e p e n d e n t (one o f t h e r e v i s i o n s o f t h e o r i g i n a l m o d e l ) - s u b j e c t s 

need t o pass t h r o u g h p a r t i a l i n s i g h t t o g e t t o c o m p l e t e i n s i g h t . 

Whe the r o r n o t t h e s u b j e c t a t t a i n s e i t h e r s t a t e o f i n s i g h t depends on 

h i s p e r c e p t i o n o f t h e c a r d s as r e v e r s i b l e , and h i s r e a l i s a t i o n o f t h e 

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

a r e presumed t o be o p e r a t i n g i n t h e t h e r a p e u t i c p r o c e d u r e s d e s c r i b e d 

above , and p r o v i d e an e x p l a n a t i o n f o r t h e h i t h e r t o b a f f l i n g a p p e a r a n c e 

o f pqq s e l e c t i o n s . 

As i t s t a n d s , t h i s mode l i s i n i m m e d i a t e t r o u b l e , m a i n l y 

on two c o u n t s ; i m p r e c i s i o n o f c e r t a i n s t a t e m e n t s and a s s u m p t i o n s , and 

l a c k o f i n d e p e n d e n t e m p i r i c a l c o n f i r m a t i o n . Two f u r t h e r mode ls have 

been p o s t u l a t e d t o a c c o u n t f o r t h e f o r m e r , and t h e s e w i l l be d e a l t 

w i t h f i r s t , as t h e s e c o n d c r i t i c i s m can be a p p l i e d t o them as w e l l as 

t h e I n s i g h t m o d e l . F i r s t l y , t h e weaknesses i n t h e o r i g i n a l ( r e v i s e d ) 
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f o r m u l a t i o n o f Che m o d e l . These c e n t r e on t h e vague r e f e r e n c e s i n 

J o h n s o n - L a i r d & Wason ( 1 9 7 0 a ) t o t h e r o l e o f i n t e r p r e t a t i o n . We 

saw i n t h e p r e v i o u s c h a p t e r how t h e r e seems t o be as much e v i d e n c e f o r 

a d e f e c t i v e e q u i v a l e n c e i n t e r p r e t a t i o n o f t h e c o n d i t i o n a l as f o r 

d e f e c t i v e i m p l i c a t i o n ( l e a v i n g a s i d e t h e q u e s t i o n o f r e s p o n s e b i a s e s ) , 

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

*no i n s i g h t * s t a g e o f t h e I n s i g h t m o d e l . I n t h e ' p a r t i a l ' s t a t e , 

J o h n s o n - L a i r d & Wason s t a t e t h a t s u b j e c t s who d i d n o t o r i g i n a l l y 

s e l e c t q w i l l now do so "because i t c o u l d v e r i f y " . T h i s i s e x a c t l y 

t h e same r e a s o n why t h e y a r e supposed t o s e l e c t i t e m s i n t h e * no 

i n s i g h t ' s t a g e , so we a r e c o n f r o n t e d e i t h e r w i t h an i n c r e a s e d 

v e r i f i c a t i o n t e n d e n c y ( a l o n g w i t h a new f a l s i f i c a t i o n t e n d e n c y ) o r 

a change f r o m i m p l i c a t i o n t o e q u i v a l e n c e i n t e r p r e t a t i o n s i n t h e 

p a r t i a l i n s i g h t s t a g e . N e i t h e r o f t h e s e sounds much l i k e i n s i g h t . 

B e s i d e s , s h o u l d n o t e q u i v a l e n c e i n t e r p r e t e r s w i t h c o m p l e t e i n s i g h t 

s e l e c t ppqq? S m a l l e y ( 1 9 7 4 ) a t t e m p t s t o g e t r o u n d t h i s p r o b l e m by 

p r e s e n t i n g a new mode l o f t h e S e l e c t i o n t a s k w h i c h i n c o r p o r a t e s 

t h e I n s i g h t mode l as t h e l a s t o f t h r e e s t a g e s . These s t a g e s a r e : 

i n t e r p r e t a t i o n o f t h e r u l e ( d e f e c t i v e i m p l i c a t i o n o r e q u i v a l e n c e ) , 

i n t e r p r e t a t i o n o f t h e i n s t a n c e s ( r e v e r s i b l e o r n o t ) , and a p p l i c a t i o n 

o f a d e c i s i o n r u l e t o d e c i d e w h a t t o s e l e c t i n t h e f a c e o f t h e s e 

i n t e r p r e t a t i o n s . The second s t a g e o n l y p a r t l y a c c o u n t s f o r a n o t h e r 

a s p e c t i n w h i c h t h e J o h n s o n - L a i r d & Wason mode l i s vague - t h e 

s u b j e c t s * p e r c e p t i o n and u t i l i s a t i o n o f t h e c a r d s . T h e r e i s s t i l l 

no p r e c i s e a c c o u n t o f how a s u b j e c t may p r o c e e d f r o m h i s c o m p l e t e 

i n s i g h t t h a t f a l s i f i c a t i o n i s a l l t h a t i s needed t o h i s a c t u a l 

s e l e c t i o n o f t h e a p p r o p r i a t e c a r d s , a p o t e n t s o u r c e o f d i f f i c u l t y as 

we have s e e n ; t o say t h a t t h i s i s p a r t o f t h e package o f c o m p l e t e 
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i n s i g h t i s n o t enough. 

S m a l l e y * s mode l d e s c r i b e s 12 p o s s i b l e s t a t e s f o r t h e s u b j e c t 

t o be i n a c c o r d i n g t o h i s i n t e r p r e t a t i o n s o f t h e r u l e ( 2 ) and c a r d s 

( 2 ) and s t a t e o f i n s i g h t ( 3 ) , and he c o n d u c t e d an e x p e r i m e n t t o t e s t i t . 

A t t h i s p o i n t h i s scheme comes u n s t u c k . F i r s t l y he makes l i t t l e o f 

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

m y s t e r i o u s l y , t h a t p e o p l e who d i d n o t see t h e s t i m u l i as r e v e r s i b l e 

w o u l d n o t change t h e i r s e l e c t i o n s d u r i n g ' t h e r a p y * . Why n o t ? C o u l d 

t h e y n o t a c q u i r e r e v e r s i b i l i t y as p a r t o f , o r as a n o t h e r f o r m o f , 

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

i n t e r p r e t a t i o n c a n n o t be c o n s i d e r e d i n d e p e n d e n t . T h i s i s because he 

used a d e s i g n s i m i l a r t o t h a t o f Wason ( 1 9 6 9 a ) u s i n g h y p o t h e t i c a l and 

c o n c r e t e c o n t r a d i c t i o n ; t h e t a s k was c o n d u c t e d as a g r o u p t e s t u s i n g 

w r i t t e n e v a l u a t i o n s and comments. I n t h i s p r o c e d u r e t h e e v a l u a t i o n 

o f i t e m s as t r u t h - t a b l e cases c o u l d o n l y t a k e p l a c e when a l l t h e i t e m s 

were f u l l y r e v e a l e d - i . e . a f t e r t h e c o n c r e t e c o n t r a d i c t i o n . W i t h 

e v a l u a t i o n s a f t e r two r e v i s i o n s o f an i n i t i a l S e l e c t i o n t a s k and 

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

t h e r e was a s i g n i f i c a n t r e l a t i o n s h i p b e t w e e n s e l e c t i o n and e v a l u a t i o n . 

B ree & Coppens ( 1 9 7 6 ) a l s o s e i z e on t h e r o l e o f i n t e r p r e t a t i o n 

i n t h e J o h n s o n - L a i r d & Wason m o d e l . They p o i n t o u t , q u i t e r e a s o n a b l y , 

t h a t i n t e r p r e t a t i o n a l d i f f e r e n c e s s h o u l d be r e f l e c t e d n o t i n t h e 

" p r o c e s s i n g c o n s i d e r a t i o n s " o f t h e S e l e c t i o n t a s k b u t i n t r u t h - t a b l e s , 

i n o t h e r wo rds t h a t t h e I n s i g h t mode l i s i n a d e q u a t e i n a c c o u n t i n g f o r 

t h e d i f f e r e n c e s i n i n i t i a l p and pq s e l e c t i o n s . They p r e s e n t an 

a l t e r n a t i v e m o d e l w h i c h i s s i m i l a r i n s t r u c t u r e t o t h e I n s i g h t m o d e l 

and w h i c h s h a r e s S m a l l e y ' s emphas is on i n t e r p r e t a t i o n . They p r o p o s e 

two p o s s i b l e i n t e r p r e t a t i o n s ( d e f e c t i v e i m p l i c a t i o n and e q u i v a l e n c e 
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a g a i n ) d i s t i n g u i s h a b l e b y a t r u t h - t a b l e t a s k , and t h r e e p o s s i b l e 

S t r a t e g i e s , w h i c h a r e s i m i l a r i n t h e i r e f f e c t s t o t h e t h r e e s t a t e s 

o f i n s i g h t b u t a r e n o t c o n s t r u e d as s u c h . An e x p e r i m e n t was r u n t o 

t e s t t h i s m o d e l , u s i n g a s i n g l e S e l e c t i o n t a s k and a t r u t h - t a b l e t a s k 

u s i n g f u l l y - r e v e a l e d examp les o f t h e t a s k c a r d s . The r e p o r t o f t h i s 

e x p e r i m e n t i s b e s e t by n i g g l i n g i n a c c u r a c i e s ( see Moshman, 1 9 7 8 ) , b u t 

i t seems t h a t 19 o f t h e 24 s u b j e c t s e v a l u a t e d t h e r u l e , a c c o r d i n g t o 

t h e t r u t h - t a b l e t a s k , as d e f e c t i v e i m p l i c a t i o n o r e q u i v a l e n c e , and 18 

o f t h e s e s e l e c t e d c a r d s i n c o m b i n a t i o n s p r e d i c t e d by t h e m o d e l . However , 

s i n c e t h e o n l y e m p i r i c a l s e p a r a t i o n o f t h e consequences o f t h i s and 

t h e I n s i g h t mode l l i e s i n t h e f o r m e r ' s e x p l i c i t d i s t i n c t i o n o f p and 

pq s e l e c t i o n s , i t i s somewhat u n f o r t u n a t e t h a t o n l y one s u b j e c t was a 

p - a l o n e s e l e c t o r . To t h e i r c r e d i t , B ree & Coppens a d m i t t h e d e f l a t i o n a r y 

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

s t r o n g e r t e s t i n f u t u r e . However, one can c r i t i c i s e t h i s m o d e l on 

o t h e r c o u n t s : t h e r e i s nowhere a s t a t e m e n t o f how o r why a s u b j e c t 

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

one t o a n o t h e r . Bree & Coppens a l s o r e p e a t t h e m i s t a k e o f a s s u m i n g 

t h a t t r u t h - t a b l e t a s k s c o n s t i t u t e a p u r e measure o f i n t e r p r e t a t i o n , as 

i f t h e r e were no ' p r o c e s s i n g c o n s i d e r a t i o n s ' i n v o l v e d i n them. We 

saw i n t h e p r e v i o u s c h a p t e r t h a t s u c h c o n s i d e r a t i o n s s h o u l d i n d e e d be 

b o r n e i n m i n d when i n t e r p r e t i n g t r u t h - t a b l e d a t a . T h i r d l y , t h e m o d e l 

i t s e l f seems r a t h e r a l l - e n c o m p a s s i n g i n i t s r e h a s h o f a scheme t o 

a c c o u n t f o r t h e commonest s e l e c t i o n c o m b i n a t i o n s , and t h i s has l e d t o 

a more g e n e r a l t i l t by Evans ( 1 9 7 7 b ) , a t t h e t h e o r e t i c a l s t a t u s o f 

a l l t h e s e i n s i g h t / s t r a t e g y m o d e l s . T h a t i s , t h a t t h e y a r e a l l f r a m e d 

a f t e r t h e f a c t - s h a p e s , as i t w e r e , d rawn a r o u n d d a t a a l r e a d y 

c o l l e c t e d : s t a t e s o f i n s i g h t , s t r a t e g i e s and i n t e r p r e t a t i o n s , can 
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o n l y be deduced f r o m t h e r e s p o n s e p a t t e r n s t h e y a r e supposed t o u n d e r 

l i e , w h i c h o f c o u r s e i s an e x e r c i s e i n c i r c u l a r i t y . Now i f t h e r e 

we re an i n d e p e n d e n t t e s t o f any o f t h e s e s t a t e s o r s t r a t e g i e s f r o m 

w h i c h s e l e c t i o n d a t a c o u l d be p r e d i c t e d b e f o r e i t was s e e n , t h e n t h e 

i n s i g h t / s t r a t e g y mode l s * p o s i t i o n w o u l d be more s e c u r e . Such a t e s t 

has been c l a i m e d . 

T h i s was t h e use o f s u b j e c t s * i n t r o s p e c t i o n s - t o f i n d o u t 

w h i c h s t r a t e g y a s u b j e c t i s u s i n g , why n o t ask him? Wason & J o h n s o n -

L a i r d m e n t i o n t h e c o r r e s p o n d e n c e b e t w e e n t h e p a r a m e t e r s o f t h e I n s i g h t 

mode l and t h e i r s u b j e c t s ' v e r b a l r e p o r t s , as does S m a l l e y ( 1 9 7 ^ ) , 

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

p r o t o c o l e v i d e n c e : t h o s e o f Wason & J o h n s o n - L a i r d ( 1 9 7 0 ) , Goodwin & 

Wason ( 1 9 7 2 ) , and Wason & G o l d i n g ( 1 9 7 4 ) . The p a r a d i g m used by Wason 

& J o h n s o n - L a i r d ( 1 9 7 0 ) and Wason & G o l d i n g ( 1 9 7 4 ) i s f a m i l i a r : an 

i n i t i a l t a s k , r e v e l a t i o n and e v a l u a t i o n o f t h e c r i t i c a l c a r d s , 

f o l l o w e d by a r e v i s i o n o f s e l e c t i o n s . I n most c a s e s , t h e r e i s a 

d i f f e r e n c e b e t w e e n s u b j e c t s ' e v a l u a t i o n s o f t h e s e c a r d s and t h e i r 

t r e a t m e n t o f them i n t h e S e l e c t i o n t a s k , and t h e p r o t o c o l s a r e e n l i s t e d 

t o e x p l o r e t h e r e a s o n s f o r t h i s c o n f l i c t . I n Wason & J o h n s o n - L a i r d 

( 1 9 7 0 ) t h e p c a r d was r e v e a l e d as h a v i n g a q i t e m on i t and i n Wason 

& G o l d i n g ( 1 9 7 4 ) i t had a q i t e m on i t ; b o t h e x p e r i m e n t s used a q 

i t e m h i d i n g a p. T h e r e i s t h u s a s l i g h t d i f f e r e n c e b e t w e e n t h e two 

s t u d i e s i n t h e n a t u r e o f t h e c o n f l i c t e v o k e d . I n t h e f o r m e r , i t i s 

i n t h e f a c t t h a t p can be a s s o c i a t e d w i t h b o t h v e r i f y i n g and 

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

c a r d h i d i n g q and t h e q c a r d h i d i n g p . T h i s i s o f l i t t l e i m p o r t 

where t h e p r o t o c o l s a r e c o n c e r n e d t h o u g h , as t h e s u b j e c t s * 

comments t a k e s i m i l a r f o r m s : t h e r e a s o n s t h e s u b j e c t s gave f o r t h e i r 

i n i t i a l c h o i c e s were a l m o s t a l w a y s c o n s i s t e n t w i t h t h e s t a t e s i n t h e 
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I n s i g h t mode l w h i c h r e f e r t o them, and s u b j e c t s g r e e t e d w i t h i n 

c o n s i s t e n c i e s b e t w e e n t h e i r s e l e c t i o n s and e v a l u a t i o n s t e n d e d t o say 

s t r a n g e t h i n g s , e .g. t h e y w o u l d deny t h e r e l e v a n c e o f t h e q c a r d i n 

t h e S e l e c t i o n t a s k , o r say t h a t i f f a l s i f i e d t h e r u l e i n one t a s k b u t 

n o t t h e o t h e r . S u b j e c t s , when p u s h e d , t e n d e d t o s t i c k by t h e i r o r i g i n a l 

s e l e c t i o n s . I n t h e Goodwin & Wason ( 1 9 7 2 ) e x p e r i m e n t t h e p r o c e d u r e 

was r a t h e r d i f f e r e n t b u t t h e e f f e c t much t h e same; t h e r e was no 

i n t e r v e n i n g e v a l u a t i o n t a s k , b u t an e x p e r i m e n t a l g r o u p had a s e t o f 

f u l l y r e v e a l e d s e l e c t i o n c a r d s b e f o r e them d u r i n g t h e t a s k . B o t h t h i s 

g r o u p and a c o n t r o l g r o u p were asked t o w r i t e down t h e i r s e l e c t i o n 

r e a s o n s ( r e m o v i n g t h e b i a s w h i c h an i n t e r v i e w m i g h t e n t a i l ) and 

i n v i t e d t o r e v i s e t h e i r c h o i c e s , w i t h comments, a f t e n ^ a r d s . The 

p r e s e n c e o f f o u r f u l l y - e x p o s e d c a r d s had no e f f e c t , i n i t i a l s e l e c t i o n s 

b e i n g much as we have seen them. As w i t h t h e o t h e r two s t u d i e s , t h e r e 

was s u p p o r t f o r t h e I n s i g h t m o d e l f r o m t h e p r o t o c o l s - o n l y one was n o t 

c o n s i s t e n t w i t h i t . Seven s u b j e c t s changed t h e i r s e l e c t i o n s a f t e r 

g i v i n g t h e i r r e a s o n s : f i v e t o p q , one f r o m pq t o p q , and one f r o m pqq 

t o p q . These r e s u l t s l o o k good f o r t h e I n s i g h t m o d e l , b u t t h e r e a r e 

some d i s q u i e t i n g i m p l i c a t i o n s , n o t e d by t h e e x p e r i m e n t e r s , i f one 

f o l l o w s i t t h r o u g h . What o f t h e i n c o n s i s t e n c y b e t w e e n s e l e c t i o n 

and e v a l u a t i o n , and t h e s u b j e c t s ' p e c u l i a r c o m m e n t a r i e s t o t h i s ? 

Wason & J o h n s o n - L a i r d ( 1 9 7 0 ) seem l o s t f o r a s i m p l e answer ; t h e 

b e h a v i o u r o f t h e i r s u b j e c t s i s n o t wha t one w o u l d e x p e c t o f h i g h l y 

i n t e l l i g e n t i n d i v i d u a l s , and t h e y i n t e r p r e t t h e i r f i n d i n g s i n t e r m s 

o f t h e S e l e c t i o n t a s k c o n s t i t u t i n g s e l f - i n s t r u c t i o n o f an 

e r r o n e o u s s o l u t i o n , w h i c h becomes i m m u t a b l e - t h e s e l e c t i o n and e v a l a t i o n 

p r o c e s s e s "pass one a n o t h e r b y " . T h i s i d e a o f i m p o s i n g an e r r o n e o u s 

s t r u c t u r e on t h e t a s k i s c o n t i n u e d i n Wason & G o l d i n g ( I 9 7 A ) . The 

' r e g r e s s i o n ' by some s u b j e c t s i n t h e Goodwin & Wason s t u d y t o l e s s 
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i n s i g h t f u l s o l u t i o n s i s a more s e r i o u s m a t t e r , r e s o l v e d by t h e a u t h o r s 

by s u p p o s i n g i n s i g h t t o be l i a b l e t o f l u c t u a t i o n . T h i s c e r t a i n l y 

seems t h e case i n an a d d i t i o n a l t e s t i n Wason & G o l d i n g ( 1 9 7 4 ) , 

whe re i n s i g h t i s t e s t e d i n a t r a n s f e r s e l e c t i o n t a s k : i n s i g h t g a i n e d 

by n i n e s u b j e c t s i n one t a s k was o n l y t r a n s f e r r e d t o a n o t h e r by t h r e e 

o f them ( a s i m i l a r r e s u l t was f o u n d by J o h n s o n - L a i r d , L e g r e n z i , & 

L e g r e n z i , 1 9 7 2 ) . 

Wason & G o l d i n g a d m i t a n o t h e r p o s s i b l e e x p l a n a t i o n o f t h e 

v e r b a l b e h a v i o u r o f S e l e c t i o n t a s k s u b j e c t s : i t c o u l d be a r a t i o n 

a l i s a t i o n o f a l r e a d y o b s e r v e d b e h a v i o u r . I t i s as i f t h e s u b j e c t , 

r e f l e c t i n g on t h e f a c t t h a t he has s e l e c t e d ( s a y ) t h e v e r i f y i n g 

c a r d s , e x p l a i n s wha t he has done by s a y i n g t h a t he was t r y i n g t o 

v e r i f y . S o c i a l p s y c h o l o g i s t s o f t h e c o g n i t i v e - c o n s i s t e n c y p e r s u a s i o n 

m i g h t be i n c l i n e d t o a g r e e w i t h t h i s a c c o u n t : i t a c c o r d s n i c e l y w i t h 

t h e p r e d i c t i o n s o f d i s s o n a n c e t h e o r y ( F e s t i n g e r , 1 9 5 7 ) . Wason & 

G o l d i n g do n o t l i k e i t because " i t can h a r d l y a c c o u n t f o r t h e a c c e p t a n c e 

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

u n d e n i a b l e f a c t s " ( v i z . t h e i d e n t i t y o f t h e s e l e c t e d pq- c a r d "and t h e 

u n s e l e c t e d qp c a r d ) . To a d i s s o n a n c e t h e o r i s t t h e s e a r e j u s t t h e 

c o n d i t i o n s w h i c h w o u l d ' i l e a d t o t h e c o n s t r u c t i o n o f a p p a r e n t l y 

i r r a t i o n a l e x p l a n a t i o n s o f t h e s e l e c t i o n - e v a l u a t i o n c o n f l i c t o f t h e 

t y p e d e s c r i b e d . O b v i o u s l y w h a t i s needed i s a t e s t o f w h e t h e r t h e 

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

e x p l a n a t i o n s o f h i s own c o n d u c t . 

D u a l p r o c e s s e s 

I t has been o b s e r v e d t h a t s u b j e c t s t e n d t o f o c u s on c a r d s 

m e n t i o n e d i n t h e r u l e ( e . g . J o h n s o n - L a i r d & Wason, 1 9 7 0 a ) , and Evans 

& L y n c h ( 1 9 7 3 ) , i n a t e s t o f t h e m a t c h i n g b i a s h y p o t h e s i s i n t h e 
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S e l e c t i o n t a s k ( s h o r t l y t o be e n l a r g e d u p o n ) , f o u n d t h i s t o be t h e 

case e v e n when n e g a t i v e s were i n t r o d u c e d i n t o t h e r u l e s , c h a n g i n g t h e 

l o g i c a l ou tcome o f a g i v e n c a r d s e l e c t i o n . F o r e x a m p l e , t h e c a r d 

b e a r i n g t h e named c o n s e q u e n t v a l u e c o n s t i t u t e s a v e r i f y i n g i n s t a n c e 

o f an ' I f p t h e n q' r u l e and a f a l s i f y i n g i n s t a n c e o f an ' I f p t h e n n o t 

q' r u l e , t h e l o g i c a l ou tcome o f t h e p c a r d b e i n g t h e same f o r b o t h -

v e r i f y i n g o r f a l s i f y i n g . O b v i o u s l y , b e h a v i o u r based on j u s t m a t c h i n g 

w o u l d be i n c o n s i s t e n t w i t h an i n s i g h t t h e o r y , s i n c e t o s e l e c t q u n d e r 

t h e ' I f p t h e n n o t q' r u l e w o u l d mean t h e s u b j e c t s were a p p a r e n t l y 

g e t t i n g t h e r i g h t answer f o r t h e w r o n g r e a s o n s , and i t i s o f i n t e r e s t 

t o see w h a t t h e i r e x p l a n a t i o n s o f s u c h c h o i c e s w o u l d b e , o r even t o a s s e s s 

t h e e f f e c t s o f s u c h i n t r o s p e c t i o n on i n s i g h t i n t o t h e t a s k . Pe rhaps 

h a v i n g t o g i v e r e a s o n s i n t h e n e g a t i v e t a s k w o u l d l e a d t o more c o r r e c t 

s o l u t i o n s i n t h e n o r m a l t a s k ? 

Wason & Evans ( 1 9 7 5 ) t e s t e d t h e s e i d e a s i n an e x p e r i m e n t , 

and c r u c i a l l y t h e y gave each s u b j e c t b o t h k i n d s o f r u l e . Of t h e 24 

s u b j e c t s , none chose t h e c o r r e c t pq c o m b i n a t i o n i n t h e a f f i r m a t i v e 

t a s k and 12 s e l e c t e d p q ; t h i s p r o p o r t i o n o f f a l s i f y i n g and v e r i f y i n g 

s e l e c t i o n s was n e a t l y r e v e r s e d i n t h e n e g a t i v e t a s k , whe re 15 s u b j e c t s 

s e l e c t e d p q , now t h e f a l s i f y i n g c o m b i n a t i o n , and none s e l e c t e d t h e 

now v e r i f y i n g pq p a i r . T h e r e was no e v i d e n c e o f an o r d e r e f f e c t : 

s e l e c t i n g and comment ing on f a l s i f y i n g i n s t a n c e s i n t h e n e g a t i v e 

t a s k d i d n o t a f f e c t c h o i c e s i n a s u b s e q u e n t a f f i r m a t i v e t a s k . 

I n t r o s p e c t i o n s were c l a s s i f i e d as e i t h e r m e n t i o n i n g o r n o t m e n t i o n i n g 

f a l s i f i c a t i o n : f o u r d i d i n t h e a f f i r m a t i v e t a s k ( i t i s n o t c l e a r 

w h i c h s e l e c t i o n p a t t e r n s t h e s e we re a s s o c i a t e d w i t h ) , and I I d i d so 

i n t h e n e g a t i v e t a s k ; n i n e o f t h e s e s u b j e c t s s e l e c t e d t h e f a l s i f y i n g 

c o m b i n a t i o n , and f o u r o f them were t h e f o u r who m e n t i o n e d f a l s i f i c a t i o n 

i n t h e o t h e r t a s k . I n t e r e s t i n g l y , o n l y one o f t h e n i n e d i d t h e 
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n e g a t i v e t a s k s e c o n d , s u g g e s t i n g some v e s t i g e o f b i a s t o v e r i f y , a t 

l e a s t a t t h e i n t r o s p e c t i v e l e v e l . These f i n d i n g s pose c o n s i d e r a b l e 

p r o b l e m s f o r t h e I n s i g h t m o d e l . B o t h t h e s e l e c t i o n f r e q u e n c i e s and a 

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

i m p l a u s i b l e c o n c l u s i o n t h a t s u b j e c t s may be c o m p l e t e l y i n s i g h t f u l one 

m i n u t e , o n l y t o l o s e i t t h e n e x t - on a r u l e w h i c h o u g h t t o be e a s i e r 

t o p r o c e s s , b e i n g u n n e g a t e d . I t seems f a r more l i k e l y t h a t s u b j e c t s 

a r e s i m p l y c o n s t r u c t i n g i n t e r p r e t a t i o n s o f t h e i r own b e h a v i o u r , and i f 

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

c o r r o b o r a t i o n o f i n t e r n a l s t a t e s s u c h as i n s i g h t . Wason & Evans ( 1 9 7 5 ) 

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

s o r t o f t h e o r y " ( E r i c k s o n & J o n e s , 1978) w h i c h i n i t s s t r o n g f o r m 

i m p l i e s t h a t b e h a v i o u r d e t e r m i n e s t h o u g h t ; i f t h i s i s s o , i t a p p l i e s 

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

t h e e x p e r i m e n t . I t i s more l i k e l y , say t h e a u t h o r s , t h a t t h e u n c o n s c i o u s , 

n o n - i n t r o s p e c t i b l e r e a s o n i n g p r o c e s s and t h e c o n s c i o u s v e r b a l p r o c e s s 

i n t e r a c t w i t h each o t h e r t o p r o d u c e t h e p e r f o r m a n c e o b s e r v e d . The 

p r o c e s s e s c a n a c t i n d e p e n d e n t l y t h o u g h , as Evans & Wason f o u n d i n a 

f u r t h e r s t u d y (Evans & Wason, 1 9 7 6 ) . They u s e d a s i m i l a r me thod t o 

t h a t o f an e a r l y e x p e r i m e n t by Wason ( 1 9 6 9 b ) , i n w h i c h s u b j e c t s we re 

g i v e n t h e p r o b l e m and t h e c o r r e c t s o l u t i o n and asked t o e x p l a i n i t . 

A l l d i d so i n t h e c o r r e c t t e r m s . Wason i n t e r p r e t e d t h i s as e v i d e n c e 

f o r i n s i g h t i n t o t h e p r o b l e m r e s u l t i n g f r o m p r e v e n t i n g s u b j e c t s f r o m 

i m p o s i n g t h e i r own e r r o n e o u s c o n c t r u c t i o n s on i t , b u t t h e d u a l - p r o c e s s 

r e s u l t s r a i s e t h e s u s p i c i o n t h a t t h e e x p l a n a t i o n s may have been 

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

someone e l s e ' s . The o b v i o u s t e s t i s t o p r e s e n t i n c o r r e c t s o l u t i o n s 

as c o r r e c t ones and see i f p e o p l e w o u l d a g r e e w i t h and j u s t i f y them, 

and t h i s i s w h a t Evans & Wason ( 1 9 7 6 ) d i d . The d e c e p t i o n w o r k e d . 
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because mos t s u b j e c t s d i d i n d e e d e x p r e s s ag reemen t w i t h t h e s o l u t i o n 

o f f e r e d and c o n s t r u c t e d j u s t i f i c a t i o n s , somet imes o f a r a t h e r t o r t u o u s 

k i n d , t o s u p p o r t them. However , as t h e a u t h o r s c o n c e d e , t h i s e x p e r i m e n t 

l o o k s as much l i k e a d e m o n s t r a t i o n o f s o c i a l c o m p l i a n c e as a n y t h i n g e l s e 

s i n c e t h e s u b j e c t s were s i m p l y p r e s e n t e d w i t h some s u p p o s e d l y c o r r e c t 

s o l u t i o n s t o a b a f f l i n g p r o b l e m and were u n d e r no i n s t r u c t i o n s t o 

d o u b t them. T h e r e i s a snag t o t h i s i d e a o w i n g t o t h e use i n t h e 

e x p e r i m e n t o f a c o n f i d e n c e r a t i n g o f a g r e e m e n t : most s u b j e c t s 

e x p r e s s e d h i g h l y c o n f i d e n t ag reemen t w i t h t h e p r e f e r r e d s o l u t i o n s when 

t h e y c o u l d j u s t as e a s i l y have m a i n t a i n e d ag reemen t and r a t e d t h e i r 

c o n f i d e n c e on t h e l ow end o f t h e s c a l e . One c o u l d o f c o u r s e say t h a t 

use o f t h i s s c a l e was a l s o a m a t t e r o f c o m p l i a n c e , b u t t h i s w o u l d be 

s e v e r a l s t e p s down t h e r o a d o f c o n s t r u i n g a l l b e h a v i o u r o f s u b j e c t s 

u n d e r i n s t r u c t i o n as c o m p l i a n c e . N e v e r t h e l e s s i t i s h a r d t o be h i g h l y 

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

d u a l p r o c e s s h y p o t h e s i s - b o t h p r o c e s s e s s h o u l d be i n v o l v e d , e s p e c i a l l y 

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

B e f o r e p a s s i n g on t o t h e f i n a l phases o f t h i s r e v i e w and 

c o m p l e t i n g t h e c i r c l e by r e t u r n i n g t o r e s p o n s e b i a s e s and c o n t e n t 

c o n s i d e r a t i o n s , some p o i n t s on t h e e m b a t t l e d I n s i g h t a p p r o a c h and t h e 

f o r m a l i s t i c method o f i n v e s t i g a t i o n o f t h e S e l e c t i o n t a s k w o u l d n o t 

be o u t o f o r d e r . Wason & J o h n s o n - L a i r d have v o i c e d r e p e a t e d c o n c e r n 

a t t h e P i a g e t i a n v i e w o f f o r m a l r e a s o n i n g ( t o be c o n s i d e r e d i n t h e 

D i s c u s s i o n ) , w h i c h * b r i e f l y , s t a t e s t h a t i n r e f l e c t i n g on a l o g i c a l 

p r o b l e m t h e r e a s o n e r e x t r a c t s t h a t p r o b l e m ' s l o g i c a l p r o p o s i t i o n s , 

r e c a s t s them i n an a b s t r a c t and u s u a l l y c o n d i t i o n a l f o r m , and s u b j e c t s 

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

c o n t i n g e n c y . T h i s i s e x a c t l y t h e r e v e r s e o f w h a t mos t p e o p l e do when 

c o n f r o n t e d w i t h t h e S e l e c t i o n t a s k . However, P i a g e t i a n e x t r a c t i o n l o o k s 
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r a t h e r l i k e t h e a s s u m p t i o n u n d e r l y i n g t h e w o r k a imed a t i n d u c i n g " i n s i g h t 

i n t o a l o g i c a l r e l a t i o n " , namely t h ^ t : t h e r e i s a l o g i c a l r e l a t i o n i n 

t h e r e w h i c h p e o p l e w i l l r e c o g n i s e when c e r t a i n o b s t a c l e s a r e removed. 

T h i s r e l a t i o n i s u n l i k e l y t o be m a t e r i a l i m p l i c a t i o n , s i n c e s u b j e c t s 

p a t e n t l y l a c k i t i n t h e i r r e p e r t o i r e , and b e s i d e s w h i c h t h e t a s k c o u l d be 

s o l v e d c o r r e c t l y by a p p l y i n g t h e d e f e c t i v e t r u t h - t a b l e . Pe rhaps , f o r 

most s u b j e c t s , f o r m a l o r d e f e c t i v e i m p l i c a t i o n i s s i m p l y n o t 

a p p r o p r i a t e t o a c t i v i t i e s i n v o l v i n g s e c r e t p r o p e r t i e s o f c a r d s . An 

a l t e r n a t i v e w o u l d be t o c o n s i d e r i n s i g h t as r e f e r r i n g t o a l e a r n i n g 

p r o c e s s , r a t h e r i n t h e G e s t a l t sense o f t h e w o r d , and t o v i e w t h e 

S e l e c t i o n t a s k , e s p e c i a l l y when a s s o c i a t e d w i t h t h e r a p e u t i c p r o c e d u r e s , 

as a d i d a c t i c i n s t r u m e n t f o r c o n d i t i o n a l l o g i c , as h i n t e d a t by Wason 

& J o h n s o n - L a i r d ( 1 9 7 0 ) . C o l d w a t e r i s p o u r e d o v e r t h i s a rgumen t by 

F o d o r ( 1 9 7 6 , c i t e d by J o h n s o n - L a i r d & Wason, 1 9 7 7 ) , who a r g u e s a g a i n s t 

t h e n o t i o n t h a t g r o w t h i n t h e l o g i c a l c a p a c i t y o f t h e i n t e l l e c t may 

a r i s e t h r o u g h s h e e r e x p e r i e n c e . I s i n s i g h t i n t h i s p a r a d i g m t o be 

c o n c e i v e d as a p r o c e s s o f i n v e n t i o n t h e n ? I f i t i s t h e n w h a t k i n d 

o f i n s i g h t o r i n v e n t i o n i s i t t h a t i s so t r a n s i e n t and v a r i a b l e as 

t h a t w h i c h we have o b s e r v e d , w h i c h w i l l n o t t r a n s f e r be tween one 

p r e s e n t a t i o n o f t h e t a s k and a second? We s h o u l d p e r h a p s l a y i n s i g h t 

q u i e t l y t o r e s t , and c o n s i d e r t h e S e l e c t i o n t a s k i n p u r e l y p s y c h o l o g i c a l 

t e r m s ; s u c h i s t h e t e n o r o f t h e n e x t , and f i n a l , s e c t i o n s . 

M a t c h i n g b i a s and s t o c h a s t i c p r o c e s s e s 

I n t h e p r e v i o u s c h a p t e r t h e r e c e n t d i s c o v e r y , o r r a t h e r 

s y s t e m a t i s a t i o n , o f an i m p o r t a n t v a r i a b l e i n t r u t h - t a b l e t a s k p e r f o r m a n c e 

was r e p o r t e d : Evans ' ( 1 9 7 2 b ) m a t c h i n g b i a s . I t w i l l be r e c a l l e d t h a t 

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

i n c o n d i t i o n a l r u l e s ( s e e T a b l e 4 ) s u c h t h a t t h e appea rance o r non -
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appea rance o f an i t e m i n t h e r u l e i t s e l f and i t s l o g i c a l consequences 

were s e p a r a t e d . I t was f o u n d t h a t s u b j e c t s , i n e v a l u a t i n g t h e f o u r 

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

t h e n e g a t e d , o r m i s m a t c h i n g , a n t e c e d e n t c a s e s , i . e . pq and p q , as 

i r r e l e v a n t , w h a t e v e r t h e i r l o g i c a l c o n s e q u e n c e s . The e x t e n s i o n o f 

t h i s i d e a t o t h e S e l c t i o n t a s k i s f a i r l y s t r a i g h t f o r w a r d , and has 

been p r e - e m p t e d i n t h e d i s c u s s i o n o f i n t r o s p e c t i v e e v i d e n c e above : 

u s i n g t h e r o t a t e d - n e g a t i v e d e s i g n and s u b s t i t u t i n g s e l e c t i o n c a r d s f o r 

t r u t h - t a b l e c a s e s , one c o u l d s e p a r a t e v e r i f i c a t i o n b i a s , w h i c h i s 

c e n t r a l t o t h e I n s i g h t mode l and i t s p r o g e n i t o r i n Wason ( 1 9 6 6 ) , 

f r o m m a t c h i n g b i a s . I f s u b j e c t s have an o v e r l e a r n e d h a b i t o f s e e k i n g 

o u t v e r i f y i n g i n s t a n c e s , t h e s e s h o u l d be s e l e c t e d w h e t h e r o r n o t t h e y 

a r e named i n a r u l e , b u t i f s u b j e c t s a r e r u l i n g o u t m i s m a t c h i n g c a s e s , 

t h e y s h o u l d do so w h e t h e r o r n o t t h e y v e r i f y . M a t c h i n g and v e r i f i c a t i o n 

a r e c o n f o u n d e d i n t h e d o u b l e - a f f i r m a t i v e r u l e , so a t r u e i t e m i s a l s o 

an a f f i r m i n g o r m a t c h i n g i t e m , w h i l e f a l s i f i e r s a l s o m i s m a t c h . I n 

T a b l e 7 t h e s e p a r a t i o n o f t h e s e r o l e s among t h e f o u r f o r m s o f t h e r u l e s 

w i t h n e g a t i v e s i s g i v e n , w i t h t h e l o g i c a l v a l u e s o f t r u e / f a l s e f o r t h e 

a n t e c e d e n t and c o n s e q u e n t b a l a n c e d a g a i n s t t h e appea rance o r n o t o f 

SI 

c a r d i t e m s i n t h e r u l e s . The e x p e r i m e n t u s i n g t h i s d e s i g n was 

c o n d u c t e d by Evans & L y n c h ( 1 9 7 3 ) , t e s t i n g t h e m a t c h i n g b i a s p r e d i c t i o n s 

t h a t t h e r e s h o u l d be more s e l e c t i o n s o f c a r d s w h i c h a f f i r m , o r m a t c h , 

t h e a n t e c e d e n t and c o n s e q u e n t ' i t ems on r u l e s whe re t h e a n t e c e d e n t and 

c o n s e q u e n t a r e a f f i r m a t i v e compared w i t h t h e c o r r e s p o n d i n g r u l e s whe re 

t h e y a r e n e g a t e d . S i m i l a r l y , t h e r e s h o u l d be more s e l e c t i o n s o f 

f a l s i f y i n g c a r d s when t h e c o r r e s p o n d i n g r u l e components a r e n e g a t e d . 

The I n s i g h t m o d e l w o u l d p r e d i c t a m a j o r i t y o f s e l e c t i o n s , a s s u m i n g an 

i n i t i a l s t a t e o f no i n s i g h t , o f c a r d s w h i c h v e r i f y t h e r u l e components 

(TA and TC i n T a b l e 5) a c r o s s a l l r u l e s . The l o g i c a l l y c o r r e c t 
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TABLE 7 The r e l a t i o n b e t w e e n t h e m a t c h i n g and l o g i c a l v a l u e s o f 

t h e i t e m s shown on t h e f o u r c a r d s i n Wason's s e l e c t i o n 

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

componen ts . . ( A f t e r Evans & L y n c h , 1973) 

L o g i c a l case 

R u l e TA FA TC FC 

AA I f p t h e n q P P q ^ 

AN I f p t h e n n o t q p p q q 

NA I f n o t p t h e n q p p q q 

NN I f n o t p t h e n n o t q p p q q 

TA = T r u e A n t e c e d e n t , FA = F a l s e A n t e c e d e n t , TC = T r u e C o n s e q u e n t , 

FC = F a l s e C o n s e q u e n t , p and q a r e m a t c h i n g v a l u e s , p and q a r e 

m i s m a t c h i n g v a l u e s . 

87 



s o l u t i o n on a l l r u l e s i s TA-FC^ c o r r e s p o n d i n g t o pq i n t h e o r d i n a r y 

t a s k . A l l t h e p r e d i c t i o n s o f m a t c h i n g b i a s we re c o n f i r m e d i n t h e 

e x p e r i m e n t , and t h e r e was no e v i d e n c e even f o r a m i n o r i t y t e n d e n c y t o 

v e r i f y , i n f a c t t h e r e we re more FC t h a n TC s e l e c t i o n s o v e r a l l . T h e r e 

were o t h e r o v e r a l l t e n d e n c i e s : TA-FC was t h e most common c o m b i n a t i o n , 

and TA and FA f r e q u e n c i e s we re f a r l e s s s u s c e p t i b l e t o m a t c h i n g t h a n 

we re c o n s e q u e n t s e l e c t i o n s .. a 

These r e s u l t s , a l o n g w i t h t h e o t h e r p o i n t s a g a i n s t t h e 

I n s i g h t m o d e l , l e d t o Evans ( 1 9 7 7 b ) u n d e r t a k i n g a r a d i c a l r e f o r m u l a t i o n 

o f e x p l a n a t i o n o f b e h a v i o u r on t h e S e l e c t i o n t a s k . He emphas i ses t h a t , 

as i t s t a n d s . I n s i g h t p r o v i d e s no e x p l a n a t i o n o f p e r f o r m a n c e , s i n c e 

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

a r e supposed t o u n d e r l i e , and i n t h e absence o f an i n d e p e n d e n t t e s t 

t h i s i s t a u t o l o g i c a l . F u r t h e r m o r e , t h e I n s i g h t mode l and i t s d e r i v a t i v e s 

r e g a r d t h e c o m b i n a t i o n s o f c a r d s e l e c t i o n s as t h e i m p o r t a n t i n d e x , 

Evans n o t e s t h a t , t h r o u g h o u t t h e e x p e r i m e n t s , i t i s o n l y t h e i n c i d e n c e 

o f q and q ( o r TC and FC) w h i c h v a r i e s - p and p f r e q u e n c i e s h a r d l y 

change a t a l l . I f i t c o u l d be e s t a b l i s h e d t h a t t h e s e l e c t i o n 

p r o b a b i l i t i e s o f i n d i v i d u a l c a r d s we re s t a t i s t i c a l l y i n d e p e n d e n t , 

t h i n g s w o u l d l o o k bad f o r l e s s p a r s i m o n i o u s mode l s e m p h a s i s i n g 

c o m b i n a t i o n s . By r e a n a l y s i n g t h e s e l e c t i o n f r e q u e n c i e s o f q and q 

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

p r e v i o u s e x p e r i m e n t s , Evans ( 1 9 7 7 b ) f o u n d no e v i d e n c e a g a i n s t t h e 

i n d e p e n d e n c e o f i n d i v i d u a l c a r d s e l e c t i o n s . T h i s h e l p s t o e x p l a i n t h e 

a p p e a r a n c e o f pq and pqq s e l e c t i o n s i n t h e Wason ( 1 9 6 9 a ) e x p e r i m e n t -

t h e c o m b i n a t i o n s a r e a s t a t i s t i c a l a c c i d e n t due t o t h e i n d e p e n d e n t 

i n c r e a s e i n q s e l e c t i o n s added t o t h e a l r e a d y common and s t a b l e p and 

pq c o m b i n a t i o n s , Evans t h e r e f o r e p r o p o s e s a s i m p l e p r o b a b i l i s t i c 
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mode l w h i c h i s b a s e d , r e c a l l i n g h i s 1972c scheme, on a w e i g h t e d 

a d d i t i o n o f i n t e r p r e t a t i v e and o p e r a t i o n a l f a c t o r s , wh i ch , i n t h i s case 

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

m a t c h i n g i n t h e Evans & Lynch s t u d y , and m a t c h i n g i t s e l f . T h i s i s t h e 

f o r m a l s t a t e m e n t o f t h e m o d e l : 

P r ( r ) = = . I + (1 - «).R 

P r ( r ) i s t h e p r o b a b i l i t y o f a r e a s o n i n g r e s p o n s e , I and R t h e i n t e r 

p r e t a t i v e and o p e r a t i o n a l f a c t o r s , and « t h e w e i g h t i n g f a c t o r . I , R, 

and « l i e b e t w e e n 0 and 1. The w e i g h t i n g f a c t o r i s needed t o a c c o u n t 

f o r i n s t a n c e s where t h e l o g i c a l t e n d e n c y i s h i g h and t h e i n f l u e n c e o f 

m a t c h i n g c l o s e t o z e r o , as i n t h e case o f a f f i r m a t i v e a n t e c e d e n t r u l e s , 

so t h a t we a r e s t i l l l e f t w i t h a r e a l i s t i c r e s p o n s e p r o b a b i l i t y ; 

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

o f m a t c h i n g b e t w e e n a n t e c e d e n t and c o n s e q u e n t n e c e s s i t a t e d i f f e r e n t 

v a l u e s f o r e a c h . 

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

o b s e r v e d e f f e c t s p u t s one i n m i n d o f c r i t i c i s m s o f t h e I n s i g h t mode l 

on t h e g r o u n d o f c i r c u l a r i t y . Evans i s aware o f t h i s , and o f f e r s t h e 

d e f e n c e t h a t r e s t a t i n g t h e o r e t i c a l i d e a s i n m a t h e m a t i c a l t e r m s d i r e c t s 

a t t e n t i o n t o i r r e g u l a r i t i e s i n s e t s o f d a t a . However , i n t h e examp le 

he c i t e s o f t h e d i f f e r e n c e be tween m a t c h i n g e f f e c t s on t h e a n t e c e d e n t 

and c o n s e q u e n t i n t h e Evans & L y n c h r e s u l t s , he \-3as i n f a c t q u i t e 

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

some y e a r s b e f o r e t h e b i r t h o f t h e m o d e l . F u r t h e r m o r e , t h e m o d e l 

does n o t answer t h e q u e s t i o n , posed i n t h e 1977b p a p e r , o f w h e t h e r 

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

i f , o u t o f 100 p e o p l e , 60% say *yes ' t o a q u e s t i o n , i s t h i s because 

each i n d i v i d u a l i s p r e d i s p o s e d t o say *yes* 60% o f t h e t i m e , o r 
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because 60 o f them a l w a y s say ' yes ' and 40 o f them a l w a y s say 'no'? 

The Evans mode l can g i v e no answer , ^̂ ĥê e i t does s c o r e o v e r i t s 

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

and o p e r a t i o n a l f a c t o r s ( w i t h i n i n d i v i d u a l s ) , and i t s s u c c e s s i n d e a l i n g 

w i t h t h e v a r i a b i l i t y o f r e a s o n i n g d a t a , a l t h o u g h one c o u l d be c h u r l i s h 

enough t o a r g u e t h a t a v e r b a l f o r m u l a t i o n o f t h e m o d e l c o u l d do t h e s e 

t h i n g s j u s t as w e l l . 

T h e m a t i c m a t e r i a l s 

One c r u c i a l t e s t o f t h e m o d e l w h i c h i s n o t i n h e r e n t i n i t s 

s t r u c t u r e has n o t been c o n s i d e r e d y e t . The mode l assumes t h a t I and 

R v a l u e s a r e c o n s t a n t , and t h a t i t i s o n l y t h e r e l a t i v e w e i g h t i n g o f 

them w h i c h w i l l v a r y . T h i s w e i g h t i n g c o u l d be i n f l u e n c e d by t h e 

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

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

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

m i g h t a l t e r t h i s w e i g h t i n g ; t h e r e i s e v i d e n c e t h a t t h e y a l t e r t h e 

S e l e c t i o n t a s k . 

T h e r e i s a h e a l t h y s e t o f d a t a c o n s t i t u t i n g t h i s e v i d e n c e , 

a p p e a r i n g i n p u b l i c a t i o n s o v e r a 5 - y e a r p e r i o d . A p a r t f r o m n e g a t i n g 

t h e c o n s e q u e n t o f t h e r u l e , t h e use o f t h e m a t i c m a t e r i a l s has been t h e 

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

r a t e s on t h e S e l e c t i o n t a s k , A b r i e f e x a m i n a t i o n o f t h e r e l e v a n t 

p a p e r s i s g i v e n h e r e , w i t h a more d e t a i l e d and c r i t i c a l assessmen t t o 

come. 

I n a p a p e r by Wason & S h a p i r o ( 1 9 7 1 ) , two f o r m s o f t h e 

S e l e c t i o n t a s k were p r e s e n t e d t o two i n d e p e n d e n t g r o u p s o f s u b j e c t s : 

a n o r m a l f o r m w i t h a r u l e a b o u t l e t t e r s and numbers , and a t h e m a t i c 

f o r m w i t h t h e f o l l o w i n g k i n d o f r u l e : ' Eve ry t i m e I go t o M a n c h e s t e r 
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I t r a v e l by train'» The f o u r c a r d s , each w i t h a town name on one 

s i d e and a t r a n s p o r t name one t h e o t h e r , showed M a n c h e s t e r ( p ) , 

Leeds ( p ) , T r a i n ( q ) , and Car ( q ) . Two o u t o f 16 s u b j e c t s p i c k e d pq 

i n t h e a b s t r a c t g r o u p , b u t 10 d i d so i n t h e t h e m a t i c g r o u p . T h i s 

s i g n i f i c a n t e f f e c t o f m a t e r i a l s c o u l d have been due t o a number o f 

f a c t o r s , and t h e a u t h o r s h e l p f u l l y s u g g e s t w h a t t h e y m i g h t b e . I t 

c o u l d have been t h e m e a n i n g f u l n e s s o f t h e m a t e r i a l s t h e m s e l v e s o r 

t h e c o n n e c t i o n b e t w e e n them, o r t h e t h e m a t i c m a t e r i a l c o u l d have f o r m e d 

a c o h e r e n t , u n i f i e d w h o l e so t h a t t h e s u b j e c t c o u l d more r e a d i l y 

t r a n s f e r a t t e n t i o n b e t w e e n t h e c a r d s , o r even away . f r om them a l t o g e t h e r . 

The t a s k c o u l d have p r o m o t e d a g r e a t e r r e a d i n e s s t o e n t e r t a i n a l t e r n a t i v e 

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

e r r o n e o u s s t r u c t u r e s . The ' c o h e r e n t w h o l e ' i d e a r e c e i v e d ample 

c o n f i r m a t i o n f r o m a s t u d y b y J o h n s o n - L a i r d , L e g r e n z i & L e g r e n z i ( 1 9 7 2 ) , 

i n w h i c h s u b j e c t s were g i v e n t h e t a s k i n t h e c o n t e x t o f a p o s t a l 

s o r t i n g j o b : t h e r u l e was ' I f a l e t t e r i s s e a l e d t h e n i t has a 50 

l i r e s tamp on i t ' , and t h e c a r d s we re 

r e p l a c e d by r e a l e n v e l o p e s w h i c h we re c o r r e c t l y s t a m p e d , u n d e r s t a m p e d , 

s e a l e d , o r u n s e a l e d . I n an a b s t r a c t c o n d i t i o n , u n d e r g o n e by t h e same 

s u b j e c t s , e n v e l o p e s w i t h l e t t e r s and numbers on e i t h e r s i d e and a r u l e 

a b o u t them we re u s e d . W i t h ' i f t h e n ' r u l e s 8.5% o f s u b j e c t s were 

c o r r e c t i n t h e a b s t r a c t t a s k w h i l e 87.5% were c o r r e c t i n t he t h e m a t i c 

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

t h e m a t i c m a t e r i a l s . 

These r e s u l t s were i n d e p e n d e n t l y s u p p o r t e d by L u n z e r , 

H a r r i s o n & Davey ( 1 9 7 2 ) u s i n g r u l e s a b o u t l o r r i e s and l o a d s , an 

a d d i t i o n a l p r o c e d u r e whe re o n l y c o n s e q u e n t i t e m s were p r e s e n t e d f o r 

s e l e c t i o n , and t h e r a p i e s . Two s u b s e q u e n t s t u d i e s s e t a b o u t t h e 

m a t e r i a l s v . c o n n e c t i o n q u e s t i o n , u n t o u c h e d by t h e ones r e p o r t e d so 
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f a r , w i t h c o n f l i c t i n g r e s u l t s . G i l h o o l y & F a l c o n e r ( 1 9 7 4 ) , u s i n g 

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

and t h e m a t i c t e rms and r e l a t r o n s , f o u n d t h a t i t was t h e t e r m s , n o t t h e 

r e l a t i o n s , w h i c h l e d t o i n c r e a s e d pq s e l e c t i o n s . B r a c e w e l l & H i d i 

(197A) u s e d a s i m i l a r p r o c e d u r e and an a d d i t i o n a l d e v i c e : an a l t e r n 

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

T h i s had been f o u n d t o have some f a c i l i t a t i n g e f f e c t by Wason & 

G o l d i n g ( 1 9 7 4 ) , b u t i t d i d n o t do so t h i s t i m e . P o o l i n g a c r o s s t h e 

c o n n e c t i o n and o r d e r f a c t o r s and c o m p a r i n g r e s u l t s be tween m a t e r i a l s , 

t h e r e we re 12 ( o u t o f a p o s s i b l e 48 ) c o r r e c t s e l e c t i o n s w i t h t h e m a t i c 

m a t e r i a l s and 9 w i t h a b s t r a c t s ; when t h e c o m p a r i s o n i s b e t w e e n 

c o n n e c t i o n s , t h e r e s u l t s a r e more c l e a r - c u t : 18 c o r r e c t w i t h a 

m e a n i n g f u l c o n n e c t i o n and 3 w i t h an a r b i t r a r y c o n n e c t i o n . The 

d i f f e r e n c e i n r e s u l t s b e t w e e n t h e s e two s t u d i e s i s m y s t i f y i n g , as t h e 

m a t e r i a l s used a r e a l m o s t i d e n t i c a l . U s i n g d i f f e r e n t p r o c e d u r e s , v a n 

Duyne ( 1 9 7 4 , 1976) o b t a i n e d more c o n f i r m a t o r y e v i d e n c e f o r t h e 

r e a l i s m e f f e c t . I n t h e e a r l i e r e x p e r i m e n t l o g i c a l l y e q u i v a l e n t 

l i n g u i s t i c c o n n e c t i v e s were used t o a s s e s s t h e p o s s i b l e r o l e o f t h e 

a c t u a l f o r m o f t h e * i f t h e n * r u l e . He used * I f p t h e n q * , 'Eve ry p i s 

q* , -'p o r q * , and ' n o t (p and q ) ' r u l e s and f o u n d t h e m a t e r i a l s 

e f f e c t on t h e f i r s t two o n l y . As t h e s e we re a l s o t h e r u l e s s u b j e c t s 

r a t e d as e a s i e s t t o u n d e r s t a n d , i t seems t h a t c o m p r e h e n s i b i l i t y may 

be a r e l e v a n t f a c t o r . I n t h e l a t e r e x p e r i m e n t s e l f - g e n e r a t e d 

c o n d i t i o n a l s e n t e n c e s were used and v e r y h i g h r a t e s o f q s e l e c t i o n s 

a c h i e v e d , a r o u n d 9 0 % o v e r a l l . No c o m p a r i s o n w i t h an a b s t r a c t t a s k 

was u s e d , b u t t h a t was n o t t h e o b j e c t o f t h e e x p e r i m e n t (more o f 

wha t was l a t e r ) . 

The c l e a r n e c e s s i t y t h e r e f o r e , on t h e b a s i s o f t h e m a t c h i n g 

b i a s r e s u l t s , t h e e v i d e n c e f o r t h e f a c i l i t a t i n g e f f e c t o f t h e m a t i c 
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m a t e r i a l s , and t h e t h e o r e t i c a l i n t e r e s t due t o Evans - . (1977b) 

scheme, i s t o combine t h e Evans & L y n c h t e c h n i q u e w i t h r e a l i s t i c 

c o n t e n t . We do n o t know q u i t e w h a t t o e x p e c t f r o m t h i s ; m a t c h i n g may 

be a p r i m e d e t e r m i n a n t o f r e s p o n s e s i n t h e a b s t r a c t t a s k , b u t i f 

m a t c h i n g i s "a r e s p o n s e p e c u l i a r t o e x t r e m e b a f f l e m e n t " ( J o h n s o n - L a i r d 

& Wason, 1977) r e s u l t i n g f r o m t h e m e a n i n g l e s s n e s s o f t h e a b s t r a c t 

t a s k , one m i g h t p r e d i c t i t s t o t a l d i s a p p e a r a n c e i n a r e a l i s t i c c o n t e x t . 

On t h e o t h e r h a n d , Evans ' s t o c h a s t i c mode l p r e d i c t s o n l y a s h i f t i n 

t h e w e i g h t i n g f a c t o r , and t h i s i m p l i e s a s h i f t t o w a r d s l o g i c a l t e n d e n c i e s 

a t t h e expense o f a weake r b u t s t i l l d e t e c t a b l e m a t c h i n g e f f e c t . O n l y 

by v a r y i n g n e g a t i v e r u l e componen ts and r e a l i s m o f t h e p r o b l e m c o n t e n t 

can t h e s e a l t e r n a t i v e s be d i s t i n g u i s h e d , and t h i s i s t h e o b j e c t 

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

The o b j e c t o f t h e f i r s t e x p e r i m e n t was t o t e s t p r e d i c t i o n s 

a r i s i n g f r o m Evans ' ( 1 9 7 7 b ) p r o b a b i l i s t i c mode l o f b e h a v i o u r on t h e 

S e l e c t i o n t a s k a g a i n s t a l t e r n a t i v e p o s s i b i l i t i e s . Evans* mode l 

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

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

such as m a t c h i n g b i a s t o w a r d s a p e r f o r m a n c e more i n a c c o r d w i t h t h e 

d i c t a t e s o f f o r m a l l o g i c . As t h e s h i f t i s i n p r o b a b i l i t i e s o f r e s p o n s e s , 

i t w o u l d be e x p e c t e d t h a t d e t e c t a b l e p a t t e r n s due t o b o t h i n t e r p r e t a t i v e 

( l o g i c a l ) and o p e r a t i o n a l ( m a t c h i n g ) t e n d e n c i e s w o u l d s t i l l emerge. An 

a l t e r n a t i v e a p p r o a c h w o u l d be t o c o n s i d e r t h e change i n r e a s o n i n g 

p e r f o r m a n c e b r o u g h t a b o u t by r e a l i s t i c m a t e r i a l s t o be q u a l i t a t i v e 

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

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

r e s p o n s e s . These a l t e r n a t i v e s c a n n o t be d i s t i n g u i s h e d u s i n g t h e 

n o r m a l a f f i r m a t i v e r u l e s ; a b s t r a c t and t h e m a t i c m a t e r i a l s i n r u l e s w i t h 

s y s t e m a t i c a l l y n e g a t e d r u l e components a r e t h e r e f o r e u s e d , as i n t h e 

e x p e r i m e n t by Evans & L y n c h ( 1 9 7 3 ) w i t h o n l y a b s t r a c t m a t e r i a l s . T h i s 

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

as w e l l as i n v e s t i g a t e t h e m a i n q u e s t i o n . 

The a b s t r a c t m a t e r i a l s chosen were o f t h e u s u a l k i n d , 

c o n c e r n i n g l e t t e r s and numbers , b u t i t was f e l t n e c e s s a r y t o use 

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

T h i s was because t h e ones w h i c h have a p p e a r e d , e .g. i n Wason & S h a p i r o 

( 1 9 7 1 ) , w o u l d be s u s c e p t i b l e t o a b e r r a n t e f f e c t s due t o t h e p r e s e n c e o f 

n e g a t i v e s . To t a k e an e x a m p l e , n e g a t i n g t h e a n t e c e d e n t t o p r o d u c e t h e 

r u l e 'Eve ry t i m e I do n o t go t o M a n c h e s t e r I t r a v e l by t r a i n * r e s u l t s 

i n a n o n s e n s i c a l s e n t e n c e and an u n n e c e s s a r y d i s t r a c t i o n . T h i s can 

be a v o i d e d by u s i n g r u l e s a b o u t f o o d and d r i n k , w h i c h a r e more amenab le 
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t o n e g a t i o n w h i l e s t i l l r e t a i n i ^ n g r e a l i s m 

EXPERIMENT 1 

METHOD 

S u b j e c t s 

F o r t y - e i g h t ma le and f e m a l e s t u d e n t s o f E x e t e r U n i v e r s i t y 

s e r v e d as s u b j e c t s . They u n d e r t o o k t h e e x p e r i m e n t as p a r t o f an 

a n c i l l a r y p s y c h o l o g y c l a s s , and were t e s t e d as a g r o u p . 

Task and m a t e r i a l s 

T h e r e were two g r o u p s o f s u b j e c t s , h e r e a f t e r c a l l e d t h e 

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

t h e y r e c e i v e d . Each s u b j e c t was g i v e n a t e s t b o o k l e t c o n s i s t i n g o f an 

i n s t r u c t i o n s h e e t , a sample s e l e c t i o n c a r d , and f o u r t e s t s h e e t s , one 

f o r each o f t h e f o u r r u l e s (AA, AN, NA, NN). The sample c a r d was 

i n c l u d e d t o p r o v i d e t h e s u b j e c t s w i t h a c o n c r e t e examp le o f t h e c a r d s 

r e f e r r e d t o i n t h e r u l e s and i n s t r u c t i o n s ; i t b o r e i t e m s o f t h e k i n d 

m e n t i o n e d i n t h e r u l e s , b u t t h e s e i t e m s a p p e a r e d n e i t h e r i n t h e r u l e s 

t h e m s e l v e s n o r on t h e t e s t s h e e t s . I t was i n f a c t a pq c a r d f o r a l l 

t h e r u l e s . The a c t u a l n a t u r e o f t h e s u b j e c t s * t a s k i s b e s t commun ica ted 

t h r o u g h t h e w r i t t e n i n s t r u c t i o n s g i v e n t o them. 

F o r t h e A b s t r a c t g r o u p t h e y w e r e : 

"Thank you f o r a g r e e i n g t o p a r t i c i p a t e . 

T h i s e x p e r i m e n t i s c o n c e r n e d w i t h how p e o p l e r e a s o n . P l e a s e d o n ' t r e g a r d 

i t as some k i n d o f i n t e l l i g e n c e t e s t - i t i s n * t . 

You w i l l be g i v e n a s e r i e s o f l o g i c a l r u l e s w h i c h may be e i t h e r t r u e 

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

and s i n g l e - d i g i t numbers i n f o u r s e p a r a t e l e t t e r - n u m b e r p a i r s . Here 

a r e some examp les o f t h e k i n d s o f r u l e r e f e r r e d t o : 
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' I f t h e l e t t e r i s an N t h e n t h e number i s n o t a 3-

* I f t h e l e t t e r i s a T t h e n t h e number i s an 8' 

' I f t h e l e t t e r i s n o t a G t h e n t h e number i s a 7' 

' I f t h e l e t t e r i s n o t a C t h e n t h e number i s n o t a 6' 

Each answer s h e e t has a r u l e o f t h i s k i n d a t t h e t o p . Below each 

r u l e i s a p i c t u r e o f f o u r c a r d s , each o f w h i c h r e p r e s e n t s a p a r t i c u l a r 

l e t t e r - n u m b e r p a i r . Each c a r d has a l e t t e r w r i t t e n on one s i d e and 

a number on t h e o t h e r s i d e , b u t n a t u r a l l y , o n l y one s i d e o f e a c h 

c a r d i s v i s i b l e i n t h e p i c t u r e . 

The l o g i c a l p r o b l e m i s t o d e c i d e , f o r each r u l e , w h i c h o f t h e c a r d s 

w o u l d need t o be t u r n e d o v e r i n o r d e r t o f i n d o u t w h e t h e r t h e r u l e 

has been obeyed o r n o t . 

You a r e f r e e t o choose any o r a l l o f t h e c a r d s as you t h i n k n e c e s s a r y . 

An example o f t h e k i n d o f c a r d w h i c h t h e p i c t u r e s r e f e r t o i s 

a t t a c h e d . Take y o u r t i m e o v e r s o l v i n g t h e s e p r o b l e m s : q u i t e o f t e n 

t h e y a r e n o t as easy as t h e y a p p e a r a t f i r s t . You may r e f e r b a c k 

t o t h e s e i n s t r u c t i o n s whenever you l i k e " . 

Fo r t h e T h e m a t i c g r o u p t h e r e l e v a n t p a r t s o f t h e s e 

i n s t r u c t i o n s were changed so t h a t t h e r e l a t i o n s h i p d e f i n e d by t h e r u l e 

was "be tween w h a t I e a t and d r i n k t o g e t h e r a t s e p a r a t e m e a l s " , t h e 

p i c t u r e o f c a r d s r e p r e s e n t i n g "what I a t e and d r a n k a t a p a r t i c u l a r 

m e a l . Each c a r d has w h a t I a t e w r i t t e n on one s i d e and w h a t I d r a n k 

w r i t t e n on t h e o t h e r s i d e . . . " F o u r examp les o f f o o d and d r i n k r u l e s 

were g i v e n : 

' I f I e a t f i s h t h e n I do n o t d r i n k b e e r ' 

' I f I do n o t e a t c h i c k e n t h e n I do n o t d r i n k w i n e ' 

' I f I e a t p o r k t h e n I d r i n k w h i s k y ' 

' I f I do n o t e a t p o t a t o e s t h e n I d r i n k t e a ' 
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Each o f t h e t e s t s h e e t s i n t h e b o o k l e t b o r e a r u l e a t t h e 

t o p , f o u r c a r d s ' d rawn b e l o w , and t h e a d d i t i o n a l i n s t r u c t i o n s : 

" P l e a s e i n d i c a t e w h i c h o f t h e c a r d s d rawn b e l o w w o u l d need t o be t u r n e d 

o v e r t o f i n d o u t w h e t h e r t h e r u l e has been obeyed o r n o t . P l e a s e t i c k 

( v ^ ) any o f t h e c a r d s you t h i n k w o u l d need t o be t u r n e d o v e r , and 

c r o s s ( X ) any w h i c h y o u t h i n k w o u l d n o t need t o be t u r n e d o v e r . 

P l e a s e do n o t l e a v e any unmarked" . A sample t e s t s h e e t a p p e a r s i n 

A p p e n d i x A. 

Thus t h e s u b j e c t s had t o make p o s i t i v e d e c i s i o n s t o s e l e c t 

o r r e j e c t t h e c a r d s . None o f t h e r u l e s g i v e n i n t h e i n s t r u c t i o n s t o 

e i t h e r g r o u p a p p e a r e d i n t h e t a s k i t s e l f . F o r b o t h g r o u p s t h e 

a l l o c a t i o n o f i t e m s t o r u l e s and c a r d s was p a r t i a l l y r a n d o m i s e d - no 

i t e m a p p e a r e d i n more t h a n one r u l e i n each b o o k l e t . The f o o d and 

d r i n k i t e m s were t a k e n f r o m a s e t o f e i g h t o f e a c h , p r e p a r e d i n a d v a n c e , 

and t h e l e t t e r s I and 0 and t h e numbers 1 and 0 we re n o t used b e c a u s e 

o f p o s s i b l e c o n f u s i o n . 

P r o c e d u r e 

The g r o u p was g i v e n an a d d i t i o n a l b r i e f i n g s e s s i o n i n w h i c h 

t h e f o r m , b u t n o t t h e c o n t e n t , o f t h e coming t e s t was e x p l a i n e d t o 

them; t h e y we re asked t o d e l a y t h e i r q u e s t i o n s u n t i l a f t e r t h e t e s t . 

A f u l l e x p l a n a t i o n was t h e n g i v e n . F o r t h e t e s t i t e e l f , t h e g r o u p 

was d i v i d e d i n t o two h a l v e s . The s u b j e c t s we re s a t w e l l a p a r t f r o m 

each o t h e r and asked n o t t o c o n f e r . The t e s t b o o k l e t s were t h e n 

d i s t r i b u t e d : t o them. 

RESULTS 

The f r e q u e n c i e s o f s e l e c t i o n o f each c a r d u n d e r each r u l e a r e 

r e c o r d e d i n T a b l e 8a. On a c a s u a l i n s p e c t i o n o f t h e d a t a , t h e r e 
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TABLE 8a S e l e c t i o n f r e q u e n c i e s o f t h e i n d i v i d u a l ' c a r d s ' on each 

r u l e i n E x p e r i m e n t I . A = A b s t r a c t g r o u p , T = T h e m a t i c 

g r o u p , o t h e r w i s e n o t a t i o n as i n T a b l e 7. N = 2A i n each 

c e l l . 

TA 

L o g i c a l case 

FA TC FC 

R u l e A T A T A T A T 

AA I f P t h e n q 23 23 3 4 15 10 10 7 

AN I f p t h e n n o t q 24 22 2 . 2 5 3 18 18 

NA I f n o t p t h e n q 19 21 7 5 17 19 12 9 

NN I f n o t p t h e n n o t q 20 18 5 8 13 9 16 15 

% 90 88 18 20 52 43 56 47 

T a b l e 8b F r e q u e n c i e s o f s e l e c t i o n c o m b i n a t i o n s , o r d e r e d i n te rms 

o f l o g i c a l case , on t h e f o u r r u l e s i n E x p e r i m e n t 1 . 

R u l e 

AA AN NA NN O v e r a l 1 

C o m b i n a t i o n A T A T A T A T A T 

TA 5 7 4 5 1 2 1 2 ] 1 16 

TA-TC 8 8 1 0 5 7 6 7 20 22 

TA-TC-FC 4 1 2 1 4 5 6 0 16 7 

TA-FC 3 4 15 14 6 3 5 7 29 28 

O t h e r s 2 4 2 4 8 7 6 8 18 25 
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a p p e a r s t o be l i t t l e d i f f e r e n c e b e t w e e n t h e r e s u l t s f o r t h e two 

g r o u p s , and t h i s o b s e r v a t i o n i s s u p p o r t e d i n t h e a n a l y s i s . B o t h 

g r o u p s ' d a t a were t e s t e d a c c o r d i n g t o t h e p r e d i c t i o n s o f m a t c h i n g b i a s , 

as s e t o u t i n t h e Evans & L y n c h p a p e r ( s e e C h a p t e r A ) , The n o t a t i o n 

used i n t h a t pape r and i n t h e d i s c u s s i o n o f i t i n t h e p r e v i o u s c h a p t e r 

i s r e t a i n e d h e r e , w i t h TA, FA, TC, and FC b e i n g used f o r t h e l o g i c a l 

cases and p , p, q , and q r e f e r r i n g t o t h e m a t c h i n g v a l u e s ( s e e T a b l e 7 ) . 

I t w i l l be r e c a l l e d t h a t f o u r i n d e p e n d e n t p r e d i c t i o n s can be made on t h e 

b a s i s o f m a t c h i n g b i a s : 

( i ) More TA s e l e c t i o n s on r u l e s w i t h a f f i r m a t i v e a n t e c e d e n t s ; 

( i i ) More FA s e l e c t i o n s on r u l e s \ ^ t h n e g a t i v e a n t e c e d e n t s ; 

( i i i ) More TC s e l e c t i o n s on r u l e s w i t h a f f i r m a t i v e c o n s e q u e n t s ; 

( i v ) More FC s e l e c t i o n s on r u l e s w i t h n e g a t i v e c o n s e q u e n t s . 

These f o u r p r e d i c t i o n s were a s s e s s e d , u s i n g s i g n t e s t s ( o n e - t a i l e d ) , 

f o r b o t h A b s t r a c t and T h e m a t i c g r o u p s , and t h e r e s u l t s a r e shown i n 

T a b l e 9. A l l e i g h t t e s t s were i n t h e p r e d i c t e d d i r e c t i o n s , a l t h o u g h 

p r e d i c t i o n s ( i ) and ( i i ) i n t h e T h e m a t i c g r o u p f e l l j u s t s h o r t o f 

s i g n i f i c a n c e . 

Evans ( 1 9 7 7 b ) i n h i s s t o c h a s t i c mode l p a p e r showed t h a t 

c a r d s e l e c t i o n s s h o u l d be c o n s i d e r e d s t a t i s t i c a l l y i n d e p e n d e n t , and 

t h e above a n a l y s i s c o m p l i e s w i t h t h i s . Some e x a m i n a t i o n o f c o m b i n a t i o n s 

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

t h e y m i g h t r e v e a l d i f f e r e n t s o l u t i o n p a t t e r n s \ d . t h i n t h e f r e q u e n c i e s 

t h e m s e l v e s . T h i s e x a m i n a t i o n i s d o u b l y j u s t i f i e d , a p a r t f r o m t h i s 

p o s s i b i l i t y , f i r s t l y because o f t h e p r e d i c t i o n o f t h e I n s i g h t t h e o r i e s 

t h a t TA-TC s h o u l d be t h e mos t common o v e r a l l A b s t r a c t s e l e c t i o n and 

TA-FC t h e mos t common T h e m a t i c s e l e c t i o n , and s e c o n d l y because 

Evans has p r o p o s e d t h a t t h e use o f t h e m a t i c m a t e r i a l s may a f f e c t t h e 

i n d e p e n d e n c e o f c a r d s e l e c t i o n s . A c c o r d i n g l y , T a b l e 8b shows t h e 
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TABLE 9 R e s u l t s o f a n a l y s i s o f t h e f o u r m a t c h i n g b i a s p r e d i c t i o n s 

on d a t a f r o m E x p e r i m e n t 1. A n a l y s i s was b y o n e - t a i l e d 

s i g n t e s t s 

P r e d i c t i o n 

. . ( i ) More TA on r u l e s w i t h A f f . A n t e c e d e n t s 

( i i ) More FA on r u l e s w i t h Neg. A n t e c e d e n t s 

( i i i ) More TC on r u l e s w i t h A f f , Consequen ts 

, ( i v ) More FC on r u l e s w i t h Neg. Consequen ts 

Group 

A b s t r a c t T h e m a t i c 

p = .008 p = ,109 

p = .020 p = .090 

p < • .001 p < .00 I 

p = .O'i 1 p < .001 
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r e l a t i v e f r e q u e n c y o f t h e f o u r common c o m b i n a t i o n s ( c f . C h a p t e r 4 ) and 

t h e r e s i d u a l ' o t h e r s * c a t e g o r y f o r b o t h g r o u p s u n d e r a l l r u l e s . On t h i s 

a n a l y s i s one can see t h a t t h e r e i s no s u p p o r t f o r t h e I n s i g h t p r e d i c t i o n s 

i n e i t h e r g r o u p : n e i t h e r TA-TC n o r TA-FC c l a i m s a s i g n i f i c a n t m a j o r i t y , 

and t h e c o m b i n a t i o n s s h a r e w i t h t h e i n d i v i d u a l s e l e c t i o n s t h e s t r i k i n g 

s i m i l a r i t y be tween t h e two g r o u p s . T h e r e i s no d i f f e r e n c e b e t w e e n TC 

and FC s e l e c t i o n s i n e i t h e r g r o u p , and t h e r e f o r e no e v i d e n c e f o r 

m i n o r i t y v e r i f i c a t i o n o r f a l s i f i c a t i o n t e n d e n c i e s . The p r o s p e c t s o f 

b o t h q u a l i t a t i v e and q u a n t i t a t i v e s h i f t s i n p e r f o r m a n c e be tween A b s t r a c t 

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

DISCUSSION 

These r e s u l t s a r e b o t h i n t e r e s t i n g and u n e x p e c t e d . They a r e 

n o v e l i n a s m u c h as t h e r e i s a b r e a k w i t h p r e c e d e n t : t h e use o f t h e m a t i c 

m a t e r i a l s has made s c a r c e l y any d i f f e r e n c e t o t h e s u b j e c t s ' p e r f o r m a n c e 

on t h e S e l e c t i o n t a s k r e l a t i v e t o t h a t f o u n d w i t h a b s t r a c t m a t e r i a l s . 

Such s m a l l p o i n t s o f d i f f e r e n c e as t h e r e a r e b e t w e e n t h e g r o u p s do n o t 

a i d an e x p l a n a t i o n o f wha t has happened . T h e r e i s a s u g g e s t i o n t h a t 

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

a t t e n u a t e d by l o g i c i n t h e a b s t r a c t t a s k , a r e r e d u c e d f u r t h e r i n t h e 

t h e m a t i c p r e s e n t a t i o n . T h e r e i s a l s o an a p p r e c i a b l y l o w e r i n c i d e n c e 

o f TA-TC-FC s e l e c t i o n s i n t h e T h e m a t i c g r o u p t h a n i n t h e A b s t r a c t 

g r o u p ; t h e s e a r e r e p l a c e d by more ' o t h e r s ' , w h i c h on c l o s e r e x a m i n a t i o n 

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

p a i r on t h e NA and NN r u l e s , where i t i s n o t r e p r e s e n t e d i n t h e common 

c o m b i n a t i o n s . On t h e one hand t h e r e f o r e t h e r e seems t o be l e s s m a t c h i n g 

i n t h e T h e m a t i c g r o u p , on t h e o t h e r more , w h i c h i s n o t v e r y h e l p f u l . 

These m a r g i n a l e f f e c t s m e r i t r e p l i c a t i o n , i n t h e l i g h t ( i ) o f t h e some-
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what u n e x p e c t e d f i n d i n g s o f t h e t o t a l g e n e r a l i s a t i o n o f m a t c h i n g b i a s 

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

p e r f o r m a n c e i n t h e T h e m a t i c g r o u p ; and ( i i ) o f t h e m a j o r p r o c e d u r a l 

n o v e l t i e s w h i c h may have c o n t r i b u t e d t o t h e d i s c r e p a n c y be tween t h e s e 

r e s u l t s and t h o s e o f p r e v i o u s r e s e a r c h . L e t us c o n s i d e r t h e s e 

d i f f e r e n c e s . 

F i r s t o f a l l t h e r e a r e d i f f e r e n c e s r e l a t i n g t o t h e c o n d u c t o f 

t h e e x p e r i m e n t : t h e i n s t r u c t i o n s , t h e t e s t f o r m a t , and t h e l i n g u i s t i c 

c o n t e n t o f t h e t h e m a t i c r u l e s . R e g a r d i n g t h e i n s t r u c t i o n s , i t c o u l d 

be t h a t t h e i r w o r d i n g was i n some way m i s l e a d i n g o r i n s u f f i c i e n t . 

T h i s w o u l d n o t on any c o u n t be e x p e c t e d t o a f f e c t t h e r e s p o n s e s o f 

t h e A b s t r a c t g r o u p , s i n c e t h e i r b e h a v i o u r a l r e a d y seems m o s t l y 

d e t e r m i n e d by n o n - l o g i c a l f a c t o r s ( E v a n s , 1972c; Evans & L y n c h , 1 9 7 3 ) . 

However , i n s t r u c t i o n a l s h o r t c o m i n g s m i g h t s e r v e t o b r i n g down p e r f o r m a n c e 

on t h e t h e m a t i c t a s k t o a s i m i l a r n o n - l o g i c a l l e v e l , e i t h e r by o b s c u r i n g 

t h e r e q u i r e m e n t s o f t h e t a s k o r by i n c r e a s i n g t h e b a f f l e m e n t c o n s i d e r e d 

by Wason ( 1 9 7 7 a ) t o be a l i k e l y cause o f m a t c h i n g e f f e c t s . Such 

s h o r t c o m i n g s a r e n o t o b v i o u s i n t h e p r e s e n t i n s t r u c t i o n s , t h o u g h , i n 

c o m p a r i s o n w i t h t h o s e r e p o r t e d i n o t h e r p a p e r s , and no r e a d y d i f f e r e n c e s 

b e t w e e n i n s t r u c t i o n s t h e n and now p r e s e n t t h e m s e l v e s . Pe rhaps t h e n t h e 

mode o f p r e s e n t a t i o n o f t h e i n s t r u c t i o n s , on a t y p e d , d u p l i c a t e d s h e e t 

w h i c h t h e s u b j e c t s were asked t o r e a d , m i g h t have had some e f f e c t . 

S u b j e c t s may have g i v e n them a l e s s t h a n t h o r o u g h r e a d i n g , g l o s s i n g 

o v e r p o i n t s w h i c h m i g h t r e c e i v e some emphas is i n a v e r b a l p r e s e n t a t i o n 

( a l t h o u g h t h e y meet them a g a i n , f o u r t i m e s , i n t h e t e s t s h e e t s ) , and 

t h i s a g a i n w o u l d be more l i k e l y t o a f f e c t t h e T h e m a t i c g r o u p , f o r 
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s i m i l a r r e a s o n s as above. T h i s c r i t i c i s m , i f v ^ l i d , w o u l d a l s o have 

t o a p p l y t o o t h e r e x p e r i m e n t s u s i n g a s i m i l a r p r o c e d u r e ( e . g . S m a l l e y , 

1974; Evans & Wason, 1 9 7 6 ) . 

The a c t u a l t a s k c o n t e n t c o u l d a l s o be c o n s t r u e d as an a r e a o f 

d i f f e r e n c e b e t w e e n t h i s and p r e v i o u s e x p e r i m e n t s . T h i s does n o t r e f e r 

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

c o r r e s p o n d e n c e w i t h t h o s e used i n o t h e r s t u d i e s , b u t t h e t h e m a t i c 

m a t e r i a l s were e q u a l l y d e l i b e r a t e l y d i f f e r e n t , f o r t h e r e a s o n s g i v e n 

i n t h e i n t r o d u c t i o n ; t h e y r e f e r t o f o o d and d r i n k and n o t towns and 

t r a n s p o r t , e n v e l o p e s and s t a m p s , o r l o r r i e s and l o a d s . Fo r t h e a c t u a l 

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

i t w o u l d have t o be a r g u e d t h a t t h e y a r e i n some v;ay l e s s t h e m a t i c t h a n 

t h e ones used b e f o r e , b u t i f t h e y a r e i t i s by no means c l e a r how t h e y 

a r e . A weake r v e r s i o n o f t h i s p r o p o s a l , v o i c e d p r i v a t e l y t o t h e w r i t e r , 

i s t h a t f o o d and d r i n k m a t e r i a l s a r e n o t q u i t e as m e a n i n g f u l as t r a v e l 

o r p o s t a l c o n t e n t s , p r e s u m a b l y because t h e y do n o t evoke such an a u r a 

o f p l a u s i b l e c o n t e x t . The r e p l y t o t h i s i s t w o f o l d : f i r s t l y , i t i s 

b e s i d e t h e p o i n t w h e t h e r j o r n e y s o r mea ls a r e t h e more r e a l i s t i c , s i n c e 

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

r u l e s a b o u t l e t t e r s and numbers , so t h e l o w e r i n g o f c o r r e c t s o l u t i o n 

l e v e l s ( o r , more p r o p e r l y , FC s e l e c t i o n r a t e s ) Co t h a n n o r m a l l y o n l y 

a s s o c i a t e d w i t h a b s t r a c t t a s k s c a n n o t be a t t r i b u t e d w h o l l y t o s u c h a 

d i f f e r e n c e . S e c o n d l y , t h e c o n t e x t i n w h i c h t h e t h e m a t i c m a t e r i a l s we re 

f r a m e d , i . e . r u l e s c o n c e r n i n g s e p a r a t e m e a l s and c a r d s d e p i c t i n g a c t u a l 

c o n s u m p t i o n , was s p e l t o u t e x p l i c i t l y i n t h e i n s t r u c t i o n s , and sounds 

no more o r l e s s c o h e r e n t t h a n i m a g i n a r y j o u r n e y s . A f i n a l t e s t o f t h e 

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

u s i n g b o t h , and t h i s c a l l i s answered l a t e r i n t h e p r e s e n t s e r i e s . 
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As w i t h mode o f i n s t r u c t i o n , p r e s e n t a t i o n o f m a t e r i a l s 

c o u l d a l s o have had a bad e f f e c t : t h e t e s t b o o k l e t c o n t a i n e d o n l y 

d r a w i n g s o f c a r d s and t h i s may h^ve h i n d e r e d a p p r e c i a t i o n o f t h e 

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

p r o b l e m . The i m p o r t a n c e o f a c k n o w l e d g i n g t h e p o t e n t i a l h i d d e n i t e m s 

has been emphas i sed by o t h e r a u t h o r s ( e . g . B r a c e w e l l , 1974; S m a l l e y , 

1 9 7 4 ) . I t s h o u l d be remembered t h a t a samp le c a r d was g i v e n t o t h e 

s u b j e c t s as a c o n c r e t e example o f t h e c a r d s r e f e r r e d t o i n t h e t e s t . 

However , as t h i s was a pq c a r d i t may have been r e g a r d e d as 

i r r e l e v a n t ; i n any c a s e , a r e p l i c a t i o n s t u d y u s i n g a c t u a l i n s t e a d o f 

d rawn c a r d s w o u l d r e s o l v e t h i s p a r t i c u l a r i s s u e . 

A l e s s o b v i o u s o r w e l l d e f i n a b l e s e t o f p o s s i b l e c o n t r i b u t o r s 

t o t h e u n u s u a l r e s u l t s c o u l d be c o g n i t i v e f a c t o r s i n h e r e n t i n t h i s 

e x p e r i m e n t . The t e s t r e p o r t e d h e r e c o n s i s t e d o f f o u r s e l e c t i o n t a s k s , 

t h r e e i n v o l v i n g n e g a t e d r u l e componen ts . Most s u b j e c t s i n p r e v i o u s 

S e l e c t i o n t a s k e x p e r i m e n t s u s i n g t h e m a t i c m a t e r i a l s have had t o do o n l y 

one t a s k , and none have f a c e d n e g a t e d componen ts . T h i s e x t r a t a s k 

l o a d c o u p l e d w i t h t h e i n c r e a s e d i n t e r p r e t a t i o n a l d i f f i c u l t y due t o 

n e g a t i v e s g i v e s r i s e t o t h e p o s s i b i l i t y o f some k i n d o f c o g n i t i v e o v e r 

l o a d . Not o n l y may t h e g r e a t e r d i f f i c u l t y o f t h e w h o l e t a s k d e f e a t t h e 

s u b j e c t s , b u t t h e i r p e r c e p t i o n o f t h e t a s k may be d i f f e r e n t f r o m t h a t 

i n t h e u s u a l a b s t r a c t - t h e m a t i c e x p e r i m e n t , and i f t h i s p e r c e p t i o n i s 

i n t h e d i r e c t i o n o f h e i g h t e n e d d i f f i c u l t y i n an a l r e a d y d i f f i c u l t 

p r o b l e m , a ' r e g r e s s i o n * b y T h e m a t i c s u b j e c t s t o t h e n o n - l o g i c a l 

r e s p o n s e p a t t e r n s seen i n t h e a b s t r a c t t a s k m i g h t r e s u l t . T h i s b e i n g 

s o , a s i m p l i f i e d f o r m o f t h e e x p e r i m e n t , o m i t t i n g t h e t h r e e n e g a t i v e -

c o n t a i n i n g r u l e s , s h o u l d g i v e r i s e t o t h e u s u a l f a c i l i t a t i o n by 

t h e m a t i c m a t e r i a l s . 
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L a s t l y , we come t o a m a j o r s e t o f f a c t o r s i n w h i c h t h i s 

e x p e r i m e n t d i f f e r s f r o m i t s p r e d e c e s s o r s : s o c i a l f a c t o r s . These 

encompass ( i ) f a c t o r s a r i s i n g f r o m t h e p r e s e n c e o f t h e e x p e r i m e n t e r , 

and ( i i ) f a c t o r s a r i s i n g f r o m t h e p r e s e n c e o f o t h e r s u b j e c t s . The 

f i r s t o f t h e s e i s a l l i e d t o t h e d i s c u s s i o n o f p r e s e n t a t i o n o f i n s t r u c t i o n s 

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

f a c e - t o - f a c e , e x p e r i m e n t e r - s u b j e c t r u n n i n g and t h e g r o u p t e s t i n g used 

h e r e . A l t h o u g h t h e S e l e c t i o n t a s k has been g i v e n as a g r o u p t e s t b e f o r e , 

o n l y one o f t h e s t u d i e s u s i n g t h e m a t i c m a t e r i a l s has done so ( B r a c e w e l l 

& H i d i , 1974) and i t emp loyed s m a l l g r o u p s and a c o n s i d e r a b l y more 

' f c i m i l i a r ' p r o c e d u r e t h a n d i d t h e p r e s e n t e x p e r i m e n t . I n t h e m a i n , 

S e l e c t i o n t a s k s a r e n o r m a l l y g i v e n t o s u b j e c t s by an exper imeni :e r who 

r e a d s i n s t r u c t i o n s and may r e c o r d r e s p o n s e s . T h i s a l l o w s t h e 

o p p o r t u n i t y f o r emphas is o f s a l i e n t f e a t u r e s o f t h e i n s t r u c t i o n s and; 

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

i s r e q u i r e d o f h i m , p o s s i b l y even t o t h e e x t e n t o f i n f l u e n c i n g h i s 

d e c i s i o n s . I n E x p e r i m e n t . 1 , t h e s e p o i n t s a r e a l l i n t h e s u b j e c t s ' own 

c o n t r o l : g i v e n t h e i n s t r u c t i o n s and m a t e r i a l s , i t i s up t o each i n 

d i v i d u a l w h a t t o make o f them. A f a c e - t o - f a c e , v e r b a l l y i n s t r u c t e d 

t a s k p r e s e n t a t i o n w o u l d show w h e t h e r t h e s e p o i n t s c o u l d have i n f l u e n c e d 

t h e outcome o f t h e e x p e r i m e n t . The second s o c i a l f a c t o r r e l a t e s t o t h e 

p o s s i b l e e f f e c t s on s u b j e c t s ' p e r f o r m a n c e o f t h e p r e s e n c e o f o t h e r 

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

a l l u d e d t o h e r e i s c o a c t i o n , d e f i n e d by Z a j o n c ( 1 9 6 5 ) as " i n d i v i d u a l s 

a l l s i m u l t a n e o u s l y engaged i n t h e same a c t i v i t y i n f u l l v i e w o f one 

a n o t h e r " - e x a c t l y t h e v p r o c e d u r e used i n t h i s e x p e r i m e n t . Z a j o n c 

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

d e c r e m e n t s i n t a s k s s u c h as t h e S e l e c t i o n t a s k : A l l p o r t ' s ( 1 9 2 0 ) c l a s s i c 
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s t u d y r e c o r d s t h a t , w h i l e c o a c t i o n a p p e a r e d t o f a c i l i t a t e p e r f o r m a n c e 

on some s i m p l e m o t o r - o r i e n t e d t a s k s , t h e r e v e r s e seemed t o o c c u r on 

more c o m p l i c a t e d p r o b l e m - s o l v i n g t a s k s , w i t h p e r f o r m a n c e i n t h e 

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

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

d o m i n a n t r e s p o n s e s , w h i c h i n comp lex p r o b l e m - s o l v i n g t a s k s a r e 

u s u a l l y i n c o r r e c t ones ( o t h e r w i s e t h e r e i s no p r o b l e m ) , o v e r o t h e r s . 

T h e r e i s a r e l a t i o n b e t w e e n t h e s e f i n d i n g s and t h e p r e s e n t e x p e r i m e n t : 

h e r e we have a g r o u p o f s u b j e c t s engaged t o g e t h e r i n a t a s k f o r w h i c h 

t h e r e i s ample r e a s o n t o s u s p e c t t h a t t h e d o m i n a n t r e s p o n s e i s an 

i n c o r r e c t one. The c l e a r p r i o r i t y t h e n i s t o examine t h e s p e c i f i c 

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

o v e r l o g i c a l r e s p o n s e s i n t h e S e l e c t i o n t a s k because o f a c o a c t i o n 

e f f e c t . I t was t h e r e f o r e d e c i d e d t o r e p e a t t h e p r e v i o u s e x p e r i m e n t w i t h 

one m o d i f i c a t i o n : s u b j e c t s w o u l d p e r f o r m t h e t a s k i n rooms on t h e i r 

own, i s o l a t e d f r o m t h e p r e s e n c e o f an e x p e r i m e n t e r o r o t h e r s u b j e c t s . 

EXPERIMENT 2 

METHOD 

S u b j e c t s 

F o r t y - e i g h t ma le and f e m a l e s t u d e n t s o f P l y m o u t h P o l y t e c h n i c 

s e r v e d as s u b j e c t s . They were r e c r u i t e d as p a i d v o l u n t e e r s and t e s t e d 

i n d i v i d u a l l y ; none r e p o r t e d any p r e v i o u s e x p e r i e n c e w i t h t a s k s o f t h i s 

t y p e . 

P r o c e d u r e 

The t a s k and m a t e r i a l s we re as i n E x p e r i m e n t I . The d i f f e r e n c e 

i n t h i s e x p e r i m e n t was p u r e l y p r o c e d u r a l - s u b j e c t s we re t e s t e d as 

i n d i v i d u a l s , n o t as a g r o u p . Each s u b j e c t was c o n d u c t e d i n t o a s m a l l 
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room o r c u b i c l e , handed a t e s t b o o k l e t , t o l d t h a t a l l t h e n e c e s s a r y 

i n s t r u c t i o n s we re on t h e s h e e t p r o v i d e d , and a s s u r e d t h a t a f u l l 

e x p l a n a t i o n o f t h e t a s k w o u l d be g i v e n on i t s c o m p l e t i o n . S u b j e c t s 

we re t h e n l e f t a l o n e t o c o m p l e t e t h e t a s k , and s e v e r a l c o u l d be r u n 

s i m u l t a n e o u s l y i n t h i s way. They were a l l o c a t e d a l t e r n a t e l y t o t h e 

A b s t r a c t and T h e m a t i c g r o u p s as t h e y a r r i v e d . 

RESULTS AND DISCUSSION 

The same a n a l y s e s were p e r f o r m e d as i n t h e p r e v i o u s e x p e r i m e n t 

T a b l e lOa shows i n d i v i d u a l c a r d s e l e c t i o n f r e q u e n c i e s f o r each g r o u p , 

and a g a i n t h e r e i s an i m m e d i a t e i m p r e s s i o n o f s i m i l a r i t y b o t h b e t w e e n 

t h e two g r o u p s * d a t a and t h e s e r e s u l t s and t h o s e i n T a b l e 8a. T h a t 

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

c o m b i n a t i o n s ( T a b l e 1 0 b ) , w h i c h c l o s e l y r e s e m b l e s t h e p r e v i o u s t a b l e 

f o r E x p e r i m e n t 1. The h i g h number o f ' o t h e r s * on t h e NA and NN r u l e s 

i s more s t r i k i n g h e r e , b u t i n b o t h e x p e r i m e n t s t h e g r e a t m a j o r i t y o f 

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

(FA-TC i n t h e NA r u l e and FA-FC i n t h e NN r u l e ; see T a b l e 7) w h i c h 

a r e n o t r e p r e s e n t e d i n t h e * common* c o m b i n a t i o n s , as t h e s e do n o t 

i n c l u d e FA. 

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

a r e shown i n T a b l e I I . A g a i n , a l l a r e i n t h e p r e d i c t e d d i r e c t i o n , 

w i t h one ( p r e d i c t i o n ( i ) . A b s t r a c t g r o u p ) . j u s t s h o r t o f s i g n i f i c a n c e . 

The e f f e c t s o f m a t c h i n g b i a s and t h e l a c k o f f a c i l i t a t i o n due t o 

t h e m a t i c m a t e r i a l s a r e s t r o n g l y r e - a f f i r m e d : t h e r e i s no d i f f e r e n c e 

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

w i t h t h e a b s t r a c t t a s k . 

I t t h e r e f o r e seems s a f e t o c o n c l u d e t h a t t h e r e was no 
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TABLE 10a S e l e c t i o n f r e q u e n c i e s o f t h e i n d i v i d u a l * c a r d s * on each 

r u l e i n E x p e r i m e n t 2. D e t a i l s o f n o t a t i o n and N a r e as 

i n T a b l e 8. 

AA 

AN 

NA 

NN 

R u l e 

I f p t h e n q 

I f p t h e n n o t q 

I f n o t p t h e n q 

I f n o t p t h e n n o t q 

TA 

L o g i c a l cases 

FA TC FC 

A T A T A T A T 

20 21 4 2 16 15 6 7 

23 21 1 4 8 2 18 16 

19 14 8 12 19 22 7 5 

17 14 8 14 9 9 14 17 

82 73 22 33 54 50 47 47 

TABLE 10b F r e q u e n c i e s o f s e l e c t i o n c o m b i n a t i o n s i n E x p e r i m e n t 2 

R u l e 

C o m b i n a t i o n 

TA 

TA-TC 

TA-TC-FC 

TA-FC 

O t h e r s 

AA 

12 I I 

AN 

10 13 

2 6 

NA 

T 

1 

6 

2 

0 

15 

NN O v e r a l l 

A T 

14 13 

27 21 

1 1 6 

15 17 

10 14 27 39 
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TABLE I 1 R e s u l t s o f t h e a n a l y s i s o f t h e f o u r m a t c h i n g b i a s 

p r e d i c t i o n s on d a t a f r o m E x p e r i m e n t 2 

Group 

P r e d i c t i o n A b s t r a c t T h e m a t i c 

( i ) More TA on r u l e s w i t h A f f . A n t e c e d e n t s p = .062 p = .011 

( i i ) More FA on r u l e s w i t h Neg. A n t e c e d e n t s p = .046 p = .004 

( i i i ) More TC on r u l e s w i t h A f f . C o n s e q u e n t s p = .004 p < .001 

( i v ) More FC on r u l e s w i t h Neg. Consequen ts p = .001 p = .001 
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c o a c t i o n e f f e c t o p e r a t i n g i n t h e s e e x p e r i m e n t s - t h e u n u s u a l r e s u l t s 

c a n n o t be a t t r i b u t e d t o p e r f o r m a n c e o f t h e t a s k i n t h e p r e s e n c e e i t h e r 

o f t h e e x p e r i m e n t e r o r o f o t h e r s u b j e c t s , s i n c e b o t h we re a b s e n t i n 

t h e second e x p e r i m e n t . The p o s s i b i l i t y o f t h e i n f l u e n c e o f c o g n i t i v e 

f a c t o r s t h e r e f o r e demands a t t e n t i o n , e s p e c i a l l y t h o s e r e l a t i n g t o 

t a s k d i f f i c u l t y , e i t h e r p e r c e i v e d due t o t h e p r e s e n c e o f t h r e e a d d i t i o n a l 

t a s k s , o r a c t u a l due t o t h e p r e s e n c e o f n e g a t i o n i n t h o s e t h r e e . B o t h 

o f t h e s e p o s s i b l e v a r i a b l e s w o u l d be e l i m i n a t e d by s i m p l i f y i n g t h e 

p r o c e d u r e t o use o n l y t h e n o r m a l , AA r u l e i n a s i n g l e p r e s e n t a t i o n . 

T h i s i s done i n t h e n e x t e x p e r i m e n t . 

EXPERIMENT 3 

METHOD 

S u b j e c t s 

T h i r t y - t w o ma le and f e m a l e s t u d e n t s o f P l y m o u t h P o l y t e c h n i c , 

r e c r u i t e d on a p a i d v o l u n t e e r b a s i s and u n f a m i l i a r w i t h t h e t a s k , 

s e r v e d as s u b j e c t s . 

Task and M a t e r i a l s 

S i m i l a r r u l e s t o t h o s e used i n E x n e r i m e n t s i and 2 we re 

composed, b u t o n l y t h e AA f o r m was used t h i s t i m e . As t h e s u b j e c t s 

were o n l y r e q u i r e d t o c a r r y o u t t h e one t a s k , t h e i n s t r u c t i o n s we re 

amended a c c o r d i n g l y . The t e s t t e s t b o o k l e t was t h e r e f o r e a t r u n c a t e d 

b u t s i m i l a r v e r s i o n o f t h a t used p r e v i o u s l y . 

P r o c e d u r e 

S u b j e c t s were a g a i n a l l o c a t e d a l t e r n a t e l y t o e i t h e r g r o u p 

as t h e y a r r i v e d , and handed t h e t e s t b o o k l e t . As t h e p r e s e n c e o f 

o t h e r s has been shown n o t t o i n f l u e n c e p e r f o r m a n c e on t h i s t a s k , t h e 

s u b j e c t s were r u n i n s m a l l u n s u p e r v i s e d g r o u p s o f t h r e e o r f o u r , u n d e r 
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i n s t r u c t i o n n o t t o c o n f e r . A f u l l , d e b r i e f was g i v e n a f t e r t e s t i n g , 

as b e f o r e . 

RESULTS AND DISCUSSION 

T a b l e 12 g i v e s t h e f r e q u e n c i e s o f i n d i v i d u a l c a r d s e l e c t i o n s 

and c o m b i n a t i o n s . I n b o t h cases t h e s t r i k i n g s i m i l a r i t y b e t w e e n b o t h 

g r o u p s * p e r f o r m a n c e i s c o n f i r m e d , as i s t h e l a c k o f f a c i l i t a t i o n by 

t h e m a t i c m a t e r i a l s . T h e r e i s n e i t h e r an i n c r e a s e d t e n d e n c y t o s e l e c t 

FC n o r a g r e a t e r number o f TA-FC c o m b i n a t i o n s i n t h e T h e m a t i c g r o u p . 

T h e r e a c t u a l l y seems t o be more m a t c h i n g b e h a v i o u r i n t h i s g r o u p , 

i n a s m u c h as t h i s i s r e f l e c t e d i n t h e number o f TA-TC (p and q ) 

s e l e c t i o n s . I n d i v i d u a l a n a l y s e s o f c a r d s e l e c t i o n f r e q u e n c i e s f o r b o t h 

g r o u p s we re p e r f o r m e d , u s i n g t h e F i s h e r E x a c t t e s t . T h i s i n v o l v e d 

s e t t i n g t h e s e l e c t i o n and n o n - s e l e c t i o n p r o p o r t i o n s f o r each c a r d i n a 

2/.X 2 c o n t i n g e n c y t a b l e . The t e s t was o n e - t a i l e d f o r t h e FC ( q ) 

c a r d , because r e s u l t s f r o m r e s e a r c h p r i o r t o t h i s w o u l d l e a d t o a 

p r e d i c t i o n o f more FC's i n t h e T h e m a t i c g r o u p , and t h e o t h e r t h r e e 

t e s t s were t w o - t a i l e d i n t h e absence o f any s u c h a p r i o r i p r e d i c t i o n . 

A l l t h e s e c o m p a r i s o n s were n o n - s i g n i f i c a n t - t h e r e was no d i f f e r e n c e 

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

I t t h e r e f o r e seems t h a t t h e u n u s u a l r e s u l t s i n t h e p r e v i o u s 

e x p e r i m e n t s we re n o t due t o t h e p r e s e n c e o f e x t r a t a s k s o r n e g a t i o n . 

T h i s i s i m p o r t a n t , as t h e p r o c e d u r e i n E x p e r i m e n t 3 i s c l o s e r - : t o t h a t 

used i n most o t h e r s t u d i e s o f t h e S e l e c t i o n t a s k - w i t h t h e m a t i c 

m a t e r i a l s . Of c o u r s e , one m i g h t o b j e c t t h a t r u n n i n g t h e s u b j e c t s i n 

s m a l l g r o u p s w i t h o u t s u p e r v i s i o n was an open i n v i t a t i o n t o c h e a t , 

even t h o u g h t h e y we re asked n o t t o . T h i s i s b o t h an u n w a r r a n t e d s l u r 

on t h e good name o f h o n e s t s u b j e c t s and an i m p l a u s i b l e e x p l a n a t i o n . 
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TABLE 12 ( a ) Number o f t i m e s each i n d i v i d u a l c a r d was s e l e c t e d 

i n each g r o u p i n E x p e r i m e n t 3. N = 16 i n each c e l l 

Group 

Card 

TA 

FA 

TC 

FC 

A b s t r a c t 

14 

6 

9 

6 

T h e m a t i c 

13 

1 

14 

5 

( b ) 

C o m b i n a t i o n 

TA 

TA-TC 

TA-TC-FC 

TA-FC 

O t h e r s 

F r e q u e n c y o f v a r i o u s s e l e c t i o n c o m b i n a t i o n s . 

N = 16 i n each g r o u p 

A b s t r a c t 

3 

5 

1 

1 

6 

Group 

T h e m a t i c 

0 

9 

3 

0 

4 
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s i n c e b o t h g r o u p s * r e s u l t s we re c o n s i s t e n t w i t h p a t t e r n s p r e v i o u s l y 

f o u n d on t h e a b s t r a c t t a s k and n o t t h e t h e m a t i c v e r s i o n . C o n f e r r i n g 

s h o u l d s u r e l y l e a d t o more l o g i c a l s o l u t i o n s , n o t f e w e r . I s i s more 

l i k e l y t h a t t h e d i s p a r i t y b e t w e e n t h e s e r e s u l t s and p r e v i o u s mus t l i e 

i n two f u r t h e r v a r i a b l e s as y e t u n e x p l o r e d : mode o f p r e s e n t a t i o n and 

a c t u a l c o n t e n t . A l l t h r e e e x p e r i m e n t s so f a r r e p o r t e d have g i v e n t h e 

S e l e c t i o n t a s k as a p e n c i 1 - a n d - p a p e r t e s t , w i t h r e p r e s e n t a t i o n s o f 

c a r d s and w r i t t e n i n s t r u c t i o n s , whe reas a l m o s t a l l p r e v i o u s s t u d i e s 

have used t h e f a c e - t o - f a c e , v e r b a l mode o f p r e s e n t a t i o n , w i t h a l l t h e 

p o s s i b l e i n f l u e n c e s due t o e m p h a s i s , r e i t e r a t i o n , and n o n v e r b a l c u e i n g 

w h i c h such p r o c e d u r e s i n e v i t a b l y r i s k . T h i s i s t h e r e f o r e t h e 

p r o c e d u r e a d o p t e d i n t h e n e x t e x p e r i m e n t , and t h e f o r m a t used i s b a s e d 

on t h a t d e s c r i b e d i n t h e Wason & S h a p i r o ( 1 9 7 1 ) p a p e r , 

EXPERIMENT 4 

METHOD 

S u b j e c t s 

T h i r t y - t w o s t u d e n t s and t e c h n i c i a n s f r o m P l y m o u t h P o l y t e c h n i c 

we re r e c r u i t e d on a p a i d v o l u n t e e r b a s i s and t e s t e d i n d i v i d u a l l y ; none 

had any e x p e r i e n c e w i t h t h i s t y p e o f t a s k . 

Task and M a t e r i a l s 

These we re d i f f e r e n t f r o m t h e ones used b e f o r e i n c e r t a i n 

i m p o r t a n t d e t a i l s . The t a s k was a s t a n d a r d S e l e c t i o n t a s k and t h e 

m a t e r i a l s were as b e f o r e , b u t t h i s t i m e t h e s e l e c t i o n i t e m s w e r e 

a c t u a l I c a r d s t a k e n f r o m a deck o f 16 w h i c h t h e s u b j e c t had e x a m i n e d , 

and t h e t a s k was t o i n d i c a t e by p o i n t i n g t h e c a r d s i t was n e c e s s a r y t o 

see t o t e s t t h e r u l e . A l l c a r d s b o r e e i t h e r a f o o d w o r d on one s i d e 

and a d r i n k w o r d on t h e o t h e r ( T h e m a t i c g r o u p ) , o r a l e t t e r on one 
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s i d e and a number on t h e o t h e r CA.bstract g r o u p ) , 

P r o c e d u r e 

An e n t i r e l y d i f f e r e n t p r o c e d u r e f r o m t h a t used i n t h e 

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

t h e e x p e r i m e n t e r s i t t i n g o p p o s i t e t h e s u b j e c t i n s t r u c t i n g h i m and 

e l i c i t i n g and r e c o r d i n g h i s r e s p o n s e s . These we re t h e i n s t r u c t i o n s 

r e a d o u t a t t h e s t a r t o f t h e t e s t i n g s e s s i o n : 

"Thank you f o r a g r e e i n g t o p a r t i c i p a t e . 

T h i s e x p e r i m e n t i s c o n c e r n e d w i t h how p e o p l e r e a s o n . P l e a s e d o n ' t 

r e g a r d i t as an i n t e l l i g e n c e t e s t , because i t i s n ' t one . 

Here a r e some c a r d s ; p l e a s e have a l o o k t h r o u g h them. On each c a r d 

t h e r e i s a f o o d w o r d / l e t t e r on one s i d e and a d r i n k word /number on 

t h e o t h e r s i d e " . 

The s u b j e c t was t h e n handed t h e f a m i l i a r i s a t i o n d e c k . 

A f t e r he had l o o k e d t h r o u g h i t i t was t a k e n b a c k and t h e f o u r t e s t 

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

e a c h s u b j e c t r e c e i v e d one o f f o u r d i f f e r e n t s e t s o f t e s t c a r d s f o r 

one o f f o u r d i f f e r e n t r u l e s w h i c h were u s e d , t o c o n t r o l f o r p o s s i b l e 

p r e c o n c e p t i o n s a b o u t c e r t a i n f o o d - d r i n k c o m b i n a t i o n s . The same r u l e 

and c a r d s were used f o r t h e A b s t r a c t g r o u p . S l i g h t l y d i f f e r e n t 

i n s t r u c t i o n s f o r t h e two g r o u p s t h e n f o l l o w e d . F o r t h e T h e m a t i c 

g r o u p t h e s e w e r e : 

" I w i l l now p r e s e n t you w i t h f o u r c a r d s ; t h e t e s t y o u a r e 

a b o u t t o do c o n c e r n s o n l y t h e s e f o u r c a r d s . These c a r d s show w h a t I 

a t e and d r a n k a t each o f f o u r s e p a r a t e mea ls on f o u r s e p a r a t e d a y s , 

w i t h w h a t I a t e on one s i d e o f t h e c a r d and w h a t I d r a n k on t h e o t h e r 

s i d e . I am g o i n g t o make a c l a i m a b o u t w h a t I a t e and d r a n k , and 

y o u r t a s k i s t o say w h i c h o f t h e c a r d s w o u l d need t o be t u r n e d o v e r t o 
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d e c i d e w h e t h e r t h a t c l a i m i s t r u e or f a l s e . You may choose any o r 

a l l o f t h e c a r d s " . 

The s e n t e n c e s w h i c h were changed f o r t h e A b s t r a c t g r o u p r e a d s as 

f o l l o w s : 

" . . .These c a r d s show a l e t t e r on one s i d e and a number on t h e 

o t h e r s i d e . I am g o i n g t o make a c l a i m a b o u t t h e c o n n e c t i o n b e t w e e n 

l e t t e r s and numbers and y o u r t a s k . . . " 

The i n s t r u c t i o n s we re r e p e a t e d i f t h e s u b j e c t asked f o r them t o b e , 

and t h e n t h e f o u r c a r d s we re l a i d o u t i n random o r d e r on t h e t a b l e . 

The r u l e was r e a d o u t , and t h e s u b j e c t asked t o t a k e . h i s t i m e and 

i n d i c a t e h i s c h o i c e . I f he i n d i c a t e d o n l y one c a r d , t h e e x p e r i m e n t e r , 

a f f e c t i n g a c a s u a l t o n e , s a i d " J u s t t h a t one?" , b u t o t h e r w i s e t h e r e 

was no f u r t h e r i n s t r u c t i o n , and any r e q u e s t f o r more was r e f u s e d . A f t e r 

t e s t i n g a f u l l d e b r i e f was g i v e n . 

RESULTS AND DISCUSSION 

T a b l e 13 r e c o r d s t h e s e l e c t i o n f r e q u e n c i e s f o r E x p e r i m e n t 4 

i n t e r m s o f i n d i v i d u a l c a r d s and c o m b i n a t i o n s , as i n E x p e r i m e n t 3. 

Once a g a i n t h e i d e n t i t y o f t h e two g r o u p s i s m a n i f e s t , as i s t h e 

r e l a t i o n b e t w e e n t h e s e r e s u l t s and p r e v i o u s f i n d i n g s on t h e a b s t r a c t 

t a s k . F i s h e r E x a c t t e s t s o f t h e i n d i v i d u a l c a r d s e l e c t i o n s a g a i n 

showed no d i f f e r e n c e b e t w e e n t h e g r o u p s . A n o t h e r v a r i a b l e i s t h e r e 

f o r e - a c c o u n t e d f o r ; t h e r e was no e f f e c t due t o a f a c e - t o - f a c e mode 

o f p r e s e n t a t i o n , w h i c h i s p e r h a p s j u s t as w e l l f o r t h e v a l i d i t y o f t h e 

S e l e c t i o n t a s k . T h e r e i s t h u s o n l y one o t h e r a r e a o f d i f f e r e n c e 

b e t w e e n t h e s e e x p e r i m e n t s w h i c h do n o t show a m a t e r i a l s e f f e c t and t h e 

ones r e v i e w e d i n C h a p t e r 4 w h i c h do: t h e n a t u r e o f t h e t h e m a t i c 

m a t e r i a l s . The most p o p u l a r t h e m a t i c m a t e r i a l s i n o t h e r s ' e x p e r i m e n t s 
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TABLE 13 ( a ) Number o f t i m e s each i n d i v i d u a l c a r d was s e l e c t e d i n 

each g r o u p i n E x p e r i m e n t 4. N = 16 i n each c e l l . 

Group 

Card A b s t r a c t T h e m a t i c 

TA 11 10 

FA 0 3 

TC 10 7 

FC 2 3 

( b ) 

C o m b i n a t i o n 

TA 

TA-TC 

TA-TC-FC 

TA-FC 

O t h e r s 

F r e q u e n c y o f v a r i o u s s e l e c t i o n c o m b i n a t i o n s 

N = 16 i n each g r o u p . 

A b s t r a c t 

3 

6 

0 

2 

5 

Group 

T h e m a t i c 

6 

4 

0 

0 

6 
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have been t h o s e f i r s t used by Wason & S h a p i r o C197.I); t h e town and 

t r a n s p o r t r u l e s . By s u b s t i t u t i n g t h e s e f o r t h e f o o d and d r i n k m a t e r i a l s 

used up t o now, and m a k i n g c e r t a i n d e t a i l changes t o t h e p r o c e d u r e o f 

E x p e r i m e n t 4, w h i c h was a d a p t e d f r o m Wason & S h a p i r o ( 1 9 7 1 ) , a s t r a i g h t 

r e p l i c a t i o n o f t h e l a t t e r e x p e r i m e n t s h o u l d be p o s s i b l e , and s h o u l d 

r e s o l v e t h e q u e s t i o n o f any l i n g u i s t i c e f f e c t s . T h i s i s t h e o b j e c t 

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

EXPERIMENT 5 

METHOD 

S u b j e c t s 

T h i r t y - t w o male and f e m a l e s t u d e n t s o f P l y m o u t h P o l y t e c h n i c , 

r e c r u i t e d as p a i d v o l u n t e e r s , t e s t e d i n d i v i d u a l l y , and h a v i n g no 

p r e v i o u s e x p e r i e n c e w i t h t h i s t y p e o f t a s k , s e r v e d as s u b j e c t s . 

Task and M a t e r i a l s 

These we re e s s e n t i a l l y t h e same as i n E x p e r i m e n t 4, e x c e p t 

t h a t t h e t h e m a t i c m a t e r i a l s c o n c e r n e d j o u r n e y s r a t h e r t h a n m e a l s . 

P r o c e d u r e 

T h e r e were m i n o r p r o c e d u r a l changes r e q u i r e d f o r a c l o s e 

r e p l i c a t i o n o f t h e Wason & S h a p i r o e x p e r i m e n t : i n a d d i t i o n t o a 

t a s k i n s t r u c t i o n a b o u t d e s t i n a t i o n s and means o f t r a n s p o r t , f o u r 

c a r d s w i t h names o f d i f f e r e n t days were a l s o u s e d . The s e l e c t i o n 

c a r d s were each p l a c e d on one o f t h e s e , s h o w i n g t h a t t h e i t e m s on 

t h e c a r d s p e r t a i n e d t o j o u r n e y s on d i f f e r e n t p a r t i c u l a r d a y s . As 

i n E x p e r i m e n t 4, f o u r v e r s i o n s o f t h e t h e m a t i c t a s k were p r e s e n t e d . 

RESULTS 

The r e s u l t s a r e p r e s e n t e d and were a n a l y s e d i n t h e same way 
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as i n t h e p r e v i o u s two e x p e r i m e n t s , I n T a b l e 14 a r e t h e s e l e c t i o n 

f r e q u e n c i e s o f i n d i v i d u a l c a r d s and c o m b i n a t i o n s , and t h e i n d i v i d u a l 

s e l e c t i o n s were a g a i n a n a l y s e d by t h e F i s h e r E x a c t P r o b a b i l i t y t e s t . 

T h e r e were no d i f f e r e n c e s b e t w e e n t h e g r o u p s , and i n s p e c t i o n o f 

T a b l e 14 w i l l c o n f i r m t h e c l o s e c o r r e s p o n d e n c e w i t h t h e r e s u l t s 

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

a s s o c i a t e d w i t h t h e a b s t r a c t t a s k . 

SUMMARY AND DISCUSSION OF EXPERIMENTS 1 - 5 

The r e s u l t s f r o m a l l t h e s e e x p e r i m e n t s appea r r a t h e r 

n e g a t i v e , b u t i t w o u l d be a m i s t a k e t o v i e w them s o . F i r s t l y , t h e 

A b s t r a c t d a t a o f E x p e r i m e n t s 1 and 2 c o n s t i t u t e an i m p o r t a n t d o u b l e 

r e p l i c a t i o n o f t h e f i n d i n g s o f Evans & L y n c h ( 1 9 7 3 ) . T h i s r e p l i c a t i o n 

poses more p r o b l e m s f o r t h e I n s i g h t t h e o r i e s and t h e i r p r o p o s i t i o n o f 

a g e n e r a l v e r i f i c a t i o n t e n d e n c y , and 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 

" i t i s m a t c h i n g r a t h e r t h a n v e r i f y i n g w h i c h a p p e a r s t o be t h e m a i n 

d e t e r m i n a n t o f s u b j e c t s ' s e l e c t i o n s " (Evans & L y n c h , 1973 ) . No t t h e 

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

t o f o l l o w t h e r e q u i r e m e n t s o f l o g i c i s c o n f i r m e d as w e l l , by t h e 

o v e r a l l p r e f e r e n c e f o r TA o v e r FA w h a t e v e r t h e m a t c h i n g v a l u e o f t h e 

r e l e v a n t i t e m . P o o l i n g t h e d a t a f r o m t h e 96 s u b j e c t s r u n i n E x p e r i m e n t 

1 and 2, TA was s e l e c t e d 83% o f t h e t i m e and FA 23%. However , Evans 

& L y n c h e s f i n d i n g s o f a s i g n i f i c a n t m i n o r i t y t e n d e n c y t o f a l s i f y i s 

u n s u p p o r t e d h e r e : t h e p r o p o r t i o n s o f TC and FC s e l e c t i o n s a r e 50% 

and 49% r e s p e c t i v e l y , and t h e r e s h o u l d be more FC s e l e c t i o n s f o r a 

f a l s i f i c a t i o n t e n d e n c y t o emerge. The s e l e c t i o n s o f TC and FC a r e 

n o t random: i n s p e c t i o n o f T a b l e s 8 and 10 show t h a t t h e y c l o s e l y 

f o l l o w m a t c h i n g , i . e . c o n s e q u e n t i t e m s t e n d t o be s e l e c t e d when 
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TABLE 14 ( a ) Number o f t i m e s each i n d i v i d u a l c a r d was s e l e c t e d i n 

each g r o u p i n E x p e r i m e n t 5. N = 16 i n each c e l l . 

Group 

Card 

TA 

FA 

TC 

FC 

A b s t r a c t 

14 

2 

13 

1 

T h e m a t i c 

14 

0 

10 

2 

( b ) F r e q u e n c y o f v a r i o u s s e l e c t i o n c o m b i n a t i o n s 

N = 16 i n each g r o u p . 

C o m b i n a t i o n 

TA 

TA-TC 

TA-TC-FC 

TA-FC 

O t h e r s 

A b s t r a c t 

2 

1 1 

0 

0 

3 

Group 

T h e m a t i c 

4 

7 

1 

1 

3 
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t h e y a r e m e n t i o n e d i n t h e r u l e ^nd i g n o r e d when t h e y a r e n o t , L o g i c 

o n l y seems t o e x e r t any i n f l u e n c e on t h e s e l e c t i o n o f a n t e c e d e n t i t e m s . 

T h i s c o n c u r s w i t h t h e f i n d i n g s on t h e d i r e c t i o n a l i t y o f t h e c o n d i t i o n a l 

f r o m many d i f f e r e n t q u a r t e r s ( e . g . Evans , 1977a; Evans & News tead , 1977; 

B r a i n e , 1978; see C h a p t e r s 2 - 4 ) and i s i n c o r p o r a t e d i n Evans ' ( 1 9 7 7 b ) 

mode l i n t h e d i f f e r e n t i a l w e i g h t i n g f a c t o r . 

The r e a l s u r p r i s e i n t h e s e e x p e r i m e n t s i s t h e d i f f e r e n c e , 

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

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

s h i f t i n t h e b a l a n c e benv/een l o g i c and m a t c h i n g a r e b o t h u n f u l f i l l e d . 

However , t h e r e i s some s u p p o r t f o r Evans ' s u g g e s t i o n t h a t 

r e a l i s m may a f f e c t t h e s t a t i s t i c a l i n d e p e n d e n c e o f c o n s e q u e n t s e l e c t i o n s 

he f o u n d i n h i s 1977b p a p e r . A s i m i l a r a n a l y s i s was c a r r i e d o u t on 

t h e c o n s e q u e n t s e l e c t i o n f r e q u e n c i e s f o r b o t h g r o u p s i n a l l f i v e o f 

t h e e x p e r i m e n t s h e r e ; v i z . t h e r e l a t i v e s e l e c t i o n and o m i s s i o n o f 

t h e c o n s e q u e n t i t e m s was o r d e r e d i n 2 X 2 c o n t i n g e n c y t a b l e s and 

a n a l y s e d by t h e F i s h e r E x a c t t e s t . The r e s u l t s o f t h i s a n a l y s i s a r e 

summar i sed i n T a b l e 15, and we can see t h a t t h e s t a t i s t i c a l i n d e p e n d e n c e 

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

g r o u p s - s e l e c t i o n o f one c a r d does n o t depend on s e l e c t i o n o r o m i s s i o n 

o f t h e o t h e r . One o f t h e c o m p a r i s o n s a p p r o a c h e s s i g n i f i c a n c e (NA, 

E x p e r i m e n t 1 ) , b u t t h i s t e n d e n c y i s n o t r e p l i c a t e d , n e i t h e r i s i t 

s u g g e s t e d i n t h e Evans & L y n c h ( 1 9 7 3 ) d a t a ( s e e Evans , 1 9 7 7 b ) , so 

no i m p o r t a n c e can be a t t a c h e d t o i t . I n t h e t h e m a t i c d a t a t h e 

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

on t h e NN r u l e i n E x p e r i m e n t 1 and a s i m i l a r t h o u g h n o n - s i g n i f i c a n t 

t r e n d i n t h e same p l a c e i n E x p e r i m e n t 2, On e x a m i n i n g t h e c o n t i n g e n c y 

t a b l e s i t was f o u n d t h a t i n b o t h c a s e s , s e l e c t i o n o f one c a r d e n t a i l e d 
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TABLE 15 R e s u l t s o f c o n t i n g e n c y t a b l e a n a l y s i s t o t e s t t h e 

i n d e p e n d e n c e o f c o n s e q u e n t s e l e c t i o n i n E x p t e r i m e n t s 1 - 5 . 

P v a l u e s r e f e r t o t w o - t a i l e d p r o b a b i l i t i e s d e r i v e d f r o m t h e 

F i s h e r E x a c t P r o b a b i l i t y t e s . 

E x p e r i m e n t 1 

A b s t r a c t T h e m a t i c 

E x p e r i m e n t 2 E x p e r i m e n t s 3 - 5 

A b s t r a c t T h e m a t i c A b s t r a c t T h e m a t i c 

AA 

AN 

NA 

NN 

1 .0 

1 .0 

.068 

.31 1 

.712 

.806 

.508 

.006 

AA 

AN 

NA 

NN 

.604 

.638 

1 .0 

.612 

.414 

1 .0 

1 .0 

.084 

E.3 1 .0 1 .0 

E.4 .250 1.0 

E .5 1 .0 1 .0 

A p v a l u e b e l o w .05 d e n o t e s a s i g n i f i c a n t d e v i a t i o n f r o m i n d e p e n d e n c e 
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o m i s s i o n o f t h e o t h e r , t h e FG Cq) c ^ r d bei;ng s e l e c t e d a b o u t t w i c e as 

o f t e n as t h e TC ( q ) c a r d : 26 s u b j e c t s s e l e c t e d FC a l o n e , w h i l e J 2 

s e l e c t e d TC. Why t h e r e s h o u l d be a s i g n i f i c a n t b i a s t o w a r d s s i n g l e 

c o n s e q u e n t s e l e c t i o n s on t h i s r u l e and no o t h e r , and w i t h t h e m a t i c 

r a t h e r t h a n a b s t r a c t m a t e r i a l s , i s n o t c l e a r . Wason & J o h n s o n - L a i r d 

( 1 9 7 2 ) s u g g e s t t h a t c o n d i t i o n a l s w i t h n e g a t e d a n t e c e d e n t s a r e i n t e r 

p r e t e d as d i s j u n c t i o n s , and t h a t " i n e v e r y d a y l i f e , c o n t e x t w o u l d 

c o m p l e t e l y c l a r i f y w h e t h e r o r n o t t h e c o n d i t i o n a l i s t o be t r e a t e d 

as a d i s j u n c t i o n " ( p . 6 2 ) . I t i s p o s s i b l e t h a t t h e s u b j e c t s a r e 

i n t e r p r e t i n g t h e NN t h e m a t i c r u l e as a d i s j u n c t i v e h e r e , w h i c h 

m i g h t l e a d t o t h e s e l e c t i o n o f j u s t one a n t e c e d e n t o r one c o n s e q u e n t 

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

s i n c e we a r e s t i l l l e f t w i t h t h e q u e s t i o n o f why NA r u l e s a r e n o t 

t r e a t e d i n t h i s way. T h i s r e s u l t i s a p e c u l i a r one, and e l u d e s 

e x p l a n a t i o n . 

As may be d i v i n e d f r o m some o f t h e s e comments, and f r o m t h e 

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

t h e p r e s e n t r e s e a r c h we re g e n u i n e l y s u r p r i s i n g , and each e x p l o r a t i o n 

o f v a r i o u s p o s s i b l e f a c t o r s c o n t r i b u t i n g t o t h e r e s u l t s o f E x p e r i m e n t I 

may be l o o k e d on as ' t h e r a p i e s * w i t h t h e same o b j e c t as t h o s e i n some 

o f t h e e x p e r i m e n t s r e v i e w e d i n C h a p t e r 4. T h a t i s , t h a t h a v i n g 

s t a r t e d w i t h an a p p a r e n t b r e a k d o w n i n p e o p l e ' s p e r f o r m a n c e ( E x p e r i m e n t 

I ) , t h e r e s t o f t h e s e r i e s was d i r e c t e d n o t o n l y a t e x p l o r i n g p o s s i b l e 

v a r i a b l e s i n t e r v e n i n g b e t w e e n t h e s e e x p e r i m e n t s and o t h e r s , b u t a t 

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

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

t h e p o i n t o f e x a c t r e p l i c a t i o n o f a p r e v i o u s ' s u c c e s s f u l * e x p e r i m e n t , 

and as t h e e x p e c t e d r e s u l t , o f t h e T h e m a t i c g r o u p p e r f o r m i n g more 
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l o g i c a l l y t h a n t h e A b s t r a c t g r o u p , j remained e l u s i v e , we a r e l e f t w i t h 

two l a s t p o s s i b i l i t i e s . One i s t h a t o t h e r f a c t o r s , as y e t u n n i e n t i o n e d 

and u n e x p l o r e d , a r e s t i l l p r e v e n t i n g t h e t r u e s i t u a t i o n f r o m 

e m e r g i n g . Some s u g g e s t i o n s have been made as t o w h a t t h e s e m i g h t 

be ; none o f them s t a n d up . F o r i n s t a n c e , m e n t i o n has been made o f 

p o p u l a t i o n d i f f e r e n c e s b e t w e e n t h i s and p r e v i o u s s t u d i e s h a v i n g 

caused t h e d i s p a r i t y , b u t t h e f i v e e x p e r i m e n t s h e r e r a n g e d o v e r 

u n i v e r s i t y and p o l y t e c h n i c p o p u l a t i o n s , so t h i s i s u n l i k e l y . 

E x p e r i m e n t e r e f f e c t s have a l s o s t a k e d t h e i r c l a i m , b u t f o u r d i f f e r e n t 

e x p e r i m e n t a l p r o c e d u r e s were i n v o l v e d i n t h i s s e r i e s : s u p e r v i s e d 

g r o u p s , u n s u p e r v i s e d g r o u p s , u n s u p e r v i s e d s o l o , and f a c e - t o - f a c e 

s o l o . O n l y i n t h e f i r s t and l a s t was t h e e x p e r i m e n t e r even i n t h e same 

room. Even g r a n t i n g t h a t t h e r e c o u l d s t i l l be s u c h u n d e t e c t e d 

i n f l u e n c e s i n t h e p r e s e n t s t u d y , t h e y must be o f e x t r e m e s u b t l e t y , so 

much so t h a t one w o u l d have t o q u e s t i o n t h e power o f t h e t h e m a t i c 

m a t e r i a l s e f f e c t . T h i s a n t i c i p a t e s t h e second p o s s i b l e r e c o n c i l i a t i o n 

o f t h e p r e s e n t r e s u l t s w i t h p r e v i o u s : t h e t h e m a t i c m a t e r i a l s e f f e c t 

m i g h t n o t be w h a t i t seems. 

The t h e m a t i c m a t e r i a l s e f f e c t has a t t a i n e d an a l m o s t l a w f u l 

s t a t u s i n some o f t h e l i t e r a t u r e , and was t a k e n as an a p r i o r i a s s u m p t i o n 

a t t h e o u t s e t o f t h e r e s e a r c h r e p o r t e d h e r e . To answer t h e q u e s t i o n 

o f w h e t h e r i t d e s e r v e s i t s s t a n d i n g , we must go b a c k t o t h e p r e v i o u s 

p u b l i c a t i o n s and examine them more c l o s e l y . The d e s c r i p t i o n o f t h e s e 

p a p e r s i n t h e Rev iew s e c t i o n ( C h a p t e r 4 ) was d e l i b e r a t e l y s u p e r f i c i a l 

f o r t h i s r e a s o n ; d e t a i l e d e x a m i n a t i o n o f t h e s e r e p o r t s r e v e a l s t h a t a 

r e l i a n c e on a s i m p l e t h e m a t i c m a t e r i a l s e f f e c t c o u l d o n l y have come 

f r o m s u c h a s u p e r f i c i a l r e a d i n g . The p r e v i o u s p a p e r s b r e a k down i n t o 

two m a i n f a c t i o n s : t h o s e i n w h i c h t h e t h e m a t i c m a t e r i a l s e f f e c t i s 

n o t o f t h e o r d e r n o r m a l l y assumed, and t h o s e i n w h i c h a d d i t i o n a l 
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v a r i a b l e s b e s i d e s t h e m a t i c q a t e r i ^ l s p e r se a r e i n v o l v e d , 

I n t h e f i r s t c a t e g o r y f a l l t h e c l o s e l y r e l a t e d s t u d i e s by 

B r a c e w e l l & H i d i ( I 9 7 A ) and G i l h o o l y &; F a l c o n e r (.1974), b o t h o f 

w h i c h a imed t o i n v e s t i g a t e t h e r e l a t i o n s h i p b e t w e e n t h e m e a n i n g f u l n e s s 

o f t h e t e rms i n t h e r u l e s and t h e c o n n e c t i o n s b e t w e e n them. They used 

town and t r a n s p o r t and l e t t e r - n u m b e r r u l e s i n t h e c o n t e x t s o f j o u r n e y s 

and t w o - s i d e d c a r d s . As an i l l u s t r a t i o n o f t h e m i x t u r e o f a b s t r a c t 

and t h e m a t i c t e r m s and c o n n e c t i o n s , c o n s i d e r an a b s t r a c t t e r m s / c o n c r e t e 

r e l a t i o n s r u l e f r o m G i l h o o l y & F a l c o n e r : 'Eve ry t i m e I go t o D, I 

t r a v e l by 3'. B r a c e w e l l & H i d i , i n a d d i t i o n t o t h i s , a l s o i n v e s t i g a t e d 

t h e e f f e c t o f p u t t i n g t h e c o n s e q u e n t b e f o r e t h e a n t e c e d e n t , so t h e i r 

s u b j e c t s , who were r u n i n d i v i d u a l l y i n i n d e p e n d e n t g r o u p s , e n c o u n t e r e d 

one o f e i g h t t y p e s o f r u l e compared w i t h G i l h o o l y & F a l c o n e r ' s s u b j e c t s , 

a l s o i n i n d e p e n d e n t g r o u p s , who f a c e d one o f t h e f o u r more u s u a l 

r u l e s . I t w i l l be r e c a l l e d f r o m C h a p t e r 4 t h a t B r a c e w e l l & H i d i f o u n d 

no s i g n i f i c a n t d i f f e r e n c e i n c o r r e c t r e s p o n d i n g due t o t h e t y p e o f 

m a t e r i a l s : p o o l e d o v e r t h e r e l a t i o n s h i p and o r d e r f a c t o r s , 25% o f 

s u b j e c t s c o n f r o n t e d w i t h t h e m a t i c m a t e r i a l s gave t h e c o r r e c t c o m b i n a t i o n , 

w h i l e 19% o f s u b j e c t s w i t h a b s t r a c t m a t e r i a l s d i d s o . R a t h e r , i t was 

t h e d i f f e r e n c e b e t w e e n t h e c o n n e c t i o n s b e t w e e n t h e t e r m s w h i c h t u r n e d 

o u t t o be s i g n i f i c a n t : 38% o f s u b j e c t s r e a s o n i n g a b o u t r u l e s w h e r e t h e 

c o n n e c t i o n was " n a t u r a l " chose TA-FC ( p q ) w h i l e o n l y 6% d i d so when t h e 

r e l a t i o n s h i p was " a r b i t r a r y " . The a u t h o r s t h e m s e l v e s p o i n t o u t t h a t 

one g r o u p was r e s p o n s i b l e f o r t h i s d i f f e r e n c e : 9 o u t o f t h e 12 s u b j e c t s 

i n t h e c o n c r e t e m a t e r i a l s - n a t u r a l r e l a t i o n s h i p - f i r s t o r d e r g r o u p we re 

c o r r e c t . T h i s r u l e o f c o u r s e c o r r e s p o n d s t o a n o r m a l t h e m a t i c r u l e , 

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

s i m i l a r l y c o r r e s p o n d s t o a n o r m a l a b s t r a c t r u l e . The c o m p a r i s o n o f 
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c o r r e c t n e s s b e t w e e n t h e s e two g r o u p s i s 75% : 8% r e s p e c t i v e l y . Such 

a c o m p a r i s o n i s a d o u b l e - e d g e d weapon howeve r : when w h o l l y t h e m a t i c 

r u l e s have t h e i r o r d e r r e v e r s e d , e.g. ' I t r a v e l by c a r e v e r y t i m e I 

go t o O t t a w a ' , t h e e f f e c t e v a p o r a t e s , and o n l y two o f t h e 12 s u b j e c t s 

g e t t h e t a s k r i g h t . T h e r e i s no r e a d y e x p l a n a t i o n f o r t h i s - r e v e r s i n g 

t h e o r d e r o f t e r m s has been p o s i t e d as a f a c i l i t a t o r ( c f . Wason & 

G o l d i n g , 197A; J o h n s o n - L a i r d e t a l . , 1 9 7 2 ) , y e t h e r e i t i s d o i n g t h e 

o p p o s i t e , B r a c e w e l l & H i d i o f f e r a t e n t a t i v e e x p l a n a t i o n o f t h i s 

d i s c r e p a n t e f f e c t i n t e r m s o f t h e s e c o n d - o r d e r s e n t e n c e s e x p r e s s i n g 

a b e r r a n t goa l -means r e l a t i o n s h i p s , a s s u m i n g t h a t s e n t e n c e s s h o u l d be 

e a s i e r t o d e a l w i t h when t h e y m e n t i o n g o a l and means i n t h e i r c o r r e c t 

t e m p o r a l o r d e r . The p r o b l e m w i t h t h i s i d e a i s t h a t t h e g o a l s and t h e 

means i n t h e t h e m a t i c s e n t e n c e s c o u l d e q u a l l y w e l l be seen as b e i n g 

i n t h e c o r r e c t sequence i n e i t h e r o r d e r : c e r t a i n l y one m i g h t f i r s t 

d e c i d e t h e d e s t i n a t i o n b e f o r e s e t t i n g o u t on a j o u r n e y ( f i r s t o r d e r ) , 

b u t i t i s a l s o t r u e t o say t h a t one must t r a v e l b e f o r e a r r i v i n g 

( s e c o n d o r d e r ) . A l l i n a l l , t h i s u n e x p e c t e d o r d e r f a c t o r b e t w e e n 

t h e t h e m a t i c s e n t e n c e s i s r a t h e r e m b a r r a s s i n g f o r t h e p r o p o n e n t s o f 

a s i m p l e t h e m a t i c m a t e r i a l s e f f e c t . I n a d d i t i o n , B r a c e w e l l & H i d i 

s p e c i f i e d t o t h e i r s u b j e c t s t h a t t h e r u l e s we re n o t t o be i n t e r p r e t e d 

as i m p l y i n g t h e i r c o n v e r s e s , and t h e h e e d i n g o f t h i s i n j u n c t i o n i s 

r e f l e c t e d i n t h e e x t r a d o r d i n a r r l y low o v e r a l l r a t e o f TA-TC ( p q ) 

s e l e c t i o n s - 3%. S u r e l y t h e s e e f f o r t s t o p r o m o t e an u n d e r s t a n d i n g o f 

c o n d i t i o n a l l o g i c s h o u l d have had more o f a f a c i l i t a t i n g e f f e c t , 

e s p e c i a l l y when a l l i e d w i t h r e a l i s m , t h a n t h e r e l a t i v e l y low l e v e l s o f 

c o r r e c t r e s p o n d i n g shown t o have been g o i n g on h e r e i m p l y . 

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

& F a l c o n e r l s c o n t e m p o r a r y s t u d y o f t h e t e r m s v . r e l a t i o n s q u e s t i o n . 
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U s i n g a s i m i l a r p r o c e d u r e , t h e y p r o c u r e d r a t h e r d i f f e r e n t r e s u l t s , T h i s 

t i m e , 2 1 % o f s u b j e c t s u s i n g r u l e s w i t h t h e m a t i c t e rms were c o r r e c t 

compared w i t h 9% u s i n g a b s t r a c t . The c o m p a r i s o n b e t w e e n r e l a t i o n s was 

17% c o r r e c t w i t h c o n c r e t e and 13% c o r r e c t w i t h a b s t r a c t . A s i g n i f i c a n t 

e f f e c t was f o u n d due t o t h e t e r m s a l o n e . The c o m p a r i s o n o f c o r r e c t 

s o l u t i o n s f o r t h e two r u l e s w h i c h c o r r e s p o n d t o t h e n o r m a l t h e m a t i c and 

a b s t r a c t s e n t e n c e s i s T h e m a t i c : 22%, A b s t r a c t : 6%. Thus i n b o t h 

t h e s e s t u d i e s t h e r e i s a low o v e r a l l f a c i l i t a t o r y e f f e c t o f t h e m a t i c 

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

f o u n d because t h e y c o n f l i c t . They a l s o r e c o r d a h i g h e r t h a n u s u a l 

r a t e o f * o t h e r ' c o m b i n a t i o n s ( e . g . see T a b l e 8 b ) , and i t i s a p i t y t h a t 

t h e r e i s no c l o s e r e x a m i n a t i o n o f t h e s e , s i n c e a c o m p a r i s o n o f FC ( q ) 

s o l u t i o n r a t e s m i g h t have been p r o f i t a b l e ; and on a r e l a t e d p o i n t , i t 

i s r e g r e t t a b l e t h a t t h e a n a l y s e s were o f * i n s i g h t ' s c o r e s based on t h e 

f r e q u e n c y o f c o r r e c t o r p a r t i a l l y c o r r e c t c o m b i n a t i o n s . We may now 

j u d g e t h i s t o have been an e r r o r , t h o u g h p e r h a p s i t was n o t a t t h e t i m e . 

Taken t o g e t h e r , t h e f i n d i n g s o f t h e s e two e x p e r i m e n t s and t h e c a v e a t s 

e x p r e s s e d above make i t d i f f i c u l t t o draw r e l i a b l e c o n c l u s i o n s f r o m them, 

and one c e r t a i n l y c a n n o t l o o k t o them f o r s t r o n g c o n f i r m a t i o n o f t h e 

e f f e c t o f t h e m a t i c m a t e r i a l s i n t h e S e l e c t i o n t a s k . 

T h e r e have been o t h e r r e p o r t s o f c o r r e c t s o l u t i o n r a t e s 

u n d e r t h e m a t i c m a t e r i a l s t h a t d i d n o t ma tch up t o e x p e c t a t i o n s . Van 

Duyne (1976 ) r e p o r t s a p i l o t s t u d y u s i n g " n o n - a r b i t r a r y and o b v i o u s l y 

commonplace s e n t e n c e s " i n w h i c h " p e r f o r m a n c e a p p e a r e d t o be s u r p r i s i n g l y 

l o w " . P r e s u m a b l y t h i s was why i t r e m a i n e d a p i l o t s t u d y . L u n z e r , 

H a r r i s o n & Davey ( 1 9 7 2 ) c o n d u c t e d a s e r i e s o f e x p e r i m e n t s u s i n g n o t 

o n l y t h e m a t i c m a t e r i a l s , b u t a ' r e d u c e d ' p r o c e d u r e i n w h i c h o n l y 

c o n s e q u e n t i t e m s a p p e a r e d on t h e s e l e c t i o n c a r d s and s u c c e s s i v e 

127 



p r e s e n t a t i o n s and e x p l a n a t i o n s ( . ' t h e r a p i e s ' ) as w e l l . T h e i r 

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

d i f f e r e n t c o l o u r s w h i c h c o u l d be l a d e n o r u n l a d e n . T h i s i s w h a t t h e y 

f o u n d . I n t h e i r f i r s t e x p e r i m e n t , t h e r e a p p e a r e d t o be a f a c i l i t a t i o n 

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

i t a p p e a r e d t h a t t h i s e f f e c t a r o s e f r o m an i n t e r a c t i o n w i t h t h e ' r e d u c e d ' 

p r e s e n t a t i o n , and t h e e x p e r i m e n t e r s r e m a r k t h a t " b o t h f a c i l i t a t i n g 

c o n d i t i o n s a r e e s s e n t i a l t o p r o d u c e ( c o r r e c t s e l e c t i o n s ) w i t h a p p r e c i a b l e 

f r e q u e n c y . " U n f o r t u n a t e l y , t h i s p a p e r , l i k e t h e ones above , c o n c e r n s 

i t s e l f a l m o s t e x c l u s i v e l y w i t h pq and pqq s e l e c t i o n s , l u m p i n g a l l t h e 

' o t h e r s ' t o g e t h e r , so a g a i n i t i s n o t p o s s i b l e t o assess t h e changes 

i n q (FC) f r e q u e n c i e s i n t h e ' c o m p l e t e ' ( i . e . w i t h a l l f o u r s e l e c t i o n 

c a r d s ) c o n d i t i o n . G i v i n g a second p r e s e n t a t i o n o f t h e p r o b l e m a f t e r 

an e x p l a n a t i o n o f i t had l i t t l e e f f e c t i n t h e ' c o m p l e t e ' f o r m , and 

when t h e c o m p l e t e t h e m a t i c p r o b l e m was p r e s e n t e d second w i t h o u t an 

e x p l a n a t i o n , no s u b j e c t s a t a l l p r o d u c e d t h e c o r r e c t s o l u t i o n . I n t h e 

second e x p e r i m e n t , t h e second p r o b l e m was s t a n d a r d i s e d as a n o r m a l 

a b s t r a c t t a s k , t o assess t h e e x t e n t o f any t r a n s f e r f r o m p r i o r e x p o s u r e 

t o d i f f e r e n t f o r m s o f t h e t a s k . O n l y e x p o s u r e t o a p r i o r a b s t r a c t t a s k 

seemed t o l e a d t o i m p r o v e d p e r f o r m a n c e on t h e s e c o n d p r o b l e m ; no s u c h 

t h e r a p e u t i c v a l u e was f o u n d a f t e r a c o m p l e t e t h e m a t i c t a s k . T h i s i s 

n o t t o o s u r p r i s i n g s e e i n g t h a t o n l y one o f t h e 16 s u b j e c t s g o t t h e 

i n i t i a l t h e m a t i c p r o b l e m r i g h t . The t h i r d e x p e r i m e n t r e f i n e d t h e 

t e c h n i q u e o f t h e s e c o n d , u s i n g a g r o u p o f g r a d u a t e s t u d e n t s as s u b j e c t s 

i n s t e a d o f t h e s i x t h - f o r m p u p i l s used i n t h e f i r s t two . Each s u b j e c t 

was g i v e n t h r e e t a s k s i n t h e f o l l o w i n g o r d e r : r e d u c e d t h e m a t i c , 

c o m p l e t e a b s t r a c t , e x p l a n a t i o n , c o m p l e t e a b s t r a c t . Over a t h i r d o f 

t h e s u b j e c t s were c o m p l e t e l y c o r r e c t on t h e f i r s t t a s k , and a t o t a l o f 
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42% we re c o m p l e t e l y o r p a r t i a l l y c o i r r e c t on t h e f i r s t a b s t r a c t t a s k j 

t h e r e was no f u r t h e r i m p r o v e m e n t on t h e second a b s t r a c t t a s k , even 

t h o u g h t h e r e was an i n t e r v e n i n g e x p l a n a t i o n . A g a i n , any i m p r o v e m e n t s 

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

r e d u c e d p r e s e n t a t i o n . A l l t h e s e r e s u l t s l e a d us t o c o n c l u d e t h a t , 

i n t h i s s t u d y , any t h e m a t i c m a t e r i a l s e f f e c t was s t r i c t l y i n t e r a c t i v e , 

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

h a v i n g t h e same a i m , b o t h when p e r f o r m a n c e on a t h e m a t i c t a s k and t r a n s f e r 

t o a n o t h e r t a s k a r e c o n s i d e r e d . 

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

e f f e c t t h e y seemed t o f r o m a d i s t a n c e , and w h i c h u r g e c a u t i o n i n t a l k i n g 

a b o u t a s i m p l e e f f e c t . However , t h e r e a r e s e v e r a l more s t u d i e s w h i c h 

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

m a t e r i a l s , and f o r e m o s t among them i s t h a t o f J o h n s o n - L a i r d , L e g r e n z i , 

& L e g r e n z i ( 1 9 7 2 ) . T h e i r t h e m a t i c m a t e r i a l s we re e n v e l o p e s , s e a l e d o r 

u n s e a l e d , b e a r i n g s tamps o f d i f f e r e n t v a l u e s , and t h e r u l e s we re ( e . g . ) 

J I f a l e t t e r i s s e a l e d , t h e n i t has a 50 l i r e s tamp on i t * . They used 

' o n l y i f * r u l e s as w e l l as * i f t h e n ' , w i t h no d i f f e r e n c e b e i n g f o u n d 

b e t w e e n them, and i f r e s u l t s f r o m ' t h e s e r u l e s a r e p o o l e d , we see t h a t 

8 1 % o f s u b j e c t s s e l e c t e d t h e c o r r e c t c o m b i n a t i o n o f e n v e l o p e s i n t h e 

t h e m a t i c c o n d i t i o n compared w i t h 15% i n t h e a b s t r a c t c o n d i t i o n ( l e t t e r s 

and n u m b e r s ) , a c l e a r - c u t r e s u l t i f e v e r t h e r e was one. However , i f 

we pause f o r a moment and c o n s i d e r t h e p r e c i s e n a t u r e o f t h e t a s k f r o m 

t h e s u b j e c t s ' p o i n t o f v i e w , an a l t e r n a t i v e t o t h e n o t i o n t h a t t h e 

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

t a s k by i n v o k i n g a " sense o f r e a l i t y " p r e s e n t s i t s e l f . The s u b j e c t s 

were asked t o i m a g i n e t h a t t h e y w e r e p o s t a l w o r k e r s s o r t i n g l e t t e r s , 

w i t h a r u l e a b o u t t h e v a l u e o f s tamp w h i c h a s e a l e d l e t t e r s h o u l d c a r r y . 
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Do t h e y r e a l l y need t o be arpied w i t h i n s i g h t i n t o c o n d i t i o n a l l o g i c t o 

be a b l e t o p i c k o u t an u n d e r s t a m p e d s e a l e d l e t t e r ? I t seems a t l e a s t 

as l i k e l y t h a t p e o p l e know p e r f e c t l y w e l l i n advance , t h r o u g h common 

e x p e r i e n c e , t h a t u n d e r s t a m p e d l e t t e r s a r e i l l i c i t , and s i m p l y a c t on 

t h i s k n o w l e d g e , i . e . t h e y use a " d e t e c t i v e s e t " ( v a n Duyne, 1 9 7 4 ) , 

The f a c t t h a t t h e i t e m i s a l s o l o g i c a l l y c o r r e c t f o r t h i s t a s k i s a l m o s t 

i n c i d e n t a l . One c o u l d j u s t l y ask when a r e a s o n i n g t a s k s t o p s b e i n g a 

r e a s o n i n g t a s k and becomes a memory t a s k ; t h e m a t i c m a t e r i a l s s h o u l d 

s u r e l y be t h e m a t i c enough t o be i n t e r p r e t e d as m e a n i n g f u l s e n t e n c e s , 

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

s t r a i g h t a t t h e c o r r e c t i t e m s t h r o u g h o t h e r , n o n - r e a s o n i n g , p r o c e s s e s , 

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

An e x p e r i m e n t by v a n Duyne ( 1 9 7 6 ) c o u l d be r e g a r d e d i n a 

s i m i l a r l i g h t . T h i s e x p e r i m e n t used a much more ' p e r s o n a l * p r o c e d u r e 

t h a n i s u s u a l i n t h i s l i n e o f r e s e a r c h : s u b j e c t s composed t h e i r own 

c o n d i t i o n a l s e n t e n c e s , u n d e r i n s t r u c t i o n s t o a v o i d s t a t e m e n t s o f 

e q u i v a l e n c e , and t h e e x p e r i m e n t e r s e l e c t e d tx^o o f them f o r t h e t a s k . 

He t h e n t e s t e d t h e s u b j e c t s by d e s c r i b i n g t h e a n t e c e d e n t and c o n s e q u e n t 

i t e m s and t h e i r n e g a t i o n s , and a s k i n g t h e s u b j e c t s w h e t h e r t h e y w o u l d 

c a l l f o r any a d d i t i o n a l i n f o r m a t i o n ( a m e n t a l e q u i v a l e n t t o t u r n i n g 

t h e c a r d s o v e r ) k n o w i n g each s t a t e o f a f f a i r s i n d i c a t e d by t h e 

i t e m t o be t r u e . Van Duyne t h o u g h t he had f o u n d a d i f f e r e n c e b e t w e e n 

t h e t r e a t m e n t o f s e n t e n c e s w h i c h s u b j e c t s assumed t o be a l w a y s t r u e 

and t h o s e assumed t o be o n l y somet imes t r u e , b u t t h a n k s t o P o l l a r d 

& Evans ( i n p r e s s ) we now a p p r e c i a t e t h a t t h i s d i f f e r e n c e l a y o n l y 

i n t h e e x p l a n a t i o n s t h e s u b j e c t s gave f o r t h e i r c h o i c e s ( v a n Di iyne 

o n l y s c o r e d a c h o i c e as c o r r e c t i f i t was accompan ied by an e x p l a n a t i o n 

e x p r e s s i n g t h e a p p r o p r i a t e l o g i c a l t u r n o f m i n d ) . I f t h e a c t u a l c h o i c e s 
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t h e m s e l v e s a r e e x a m i n e d , t h e d i f f e r e n c e d i s a p p e a r s , However, 

d i f f e r e n c e o r no d i f f e r e n c e , i t i s s t i l l t h e case t h a t i n t h i s e x p e r i m e n t 

93% o f s u b j e c t s chose q (FC) , and o f c o u r s e a l l t h e s e n t e n c e s were 

t h e m a t i c - none o f van Duyne-s s u b j e c t s composed r u l e s a b o u t l e t t e r s 

and numbers o r c o l o u r e d shapes . Does n o t t h e a c t o f s e n t e n c e 

g e n e r a t i o n , t h o u g h , when c o n d i t i o n a l s a r e i n v o l v e d , n e c e s s a r i l y a l s o 

p r e s u p p o s e a c o n c u r r e n t g e n e r a t i o n o f f a l s i f y i n g i n s t a n c e s ? S u r e l y , 

i n d e c i d i n g f o r h i m s e l f t h a t s e n t e n c e i s n o t an e q u i v a l e n c e and i s 

a l w a y s o r somet imes t r u e , t h e s u b j e c t must t h i n k up c o n t i n g e n c i e s w h i c h 

c o u l d v i o l a t e h i s r u l e s ? He w i l l n o t u t t e r them a t t h e t i m e b e c a u s e 

he i s n o t asked t o , b u t he i s r e a d y w i t h them when, a few m i n u t e s 

l a t e r , he i s ^ a s k e d , i n a r o u n d a b o u t way, t o p r o d u c e them. T h i s 

a rgumen t w o u l d a l s o a p p l y t o t h e e x p e r i m e n t by P o l l a r d & Evans , who used 

t h e same p r o c e d u r e and f o u n d a d i f f e r e n c e i n FC s e l e c t i o n s b e t w e e n 

r u l e s c o n s i d e r e d t o be t r u e ( b o t h a l w a y s and s o m e t i m e s ) and r u l e s 

c o n s i d e r e d f a l s e . T h i s i n t e r e s t i n g t h o u g h p e r h a p s u n s u r p r i s i n g f i n d i n g 

must a l s o be t empered by t h e s e l e c t i o n f r e q u e n c i e s o f t h e o t h e r i t e m s , 

w h i c h , e x c e p t f o r t h e n o r m a l l y h i g h TA f r e q u e n c y , we re v e r y much h i g h e r 

t h a n u s u a l . 

R e t u r n i n g f o r t h e moment t o t h e J o h n s o n - L a i r d e t a l . s t u d y : 

i t d i f f e r s i n a n o t h e r r e s p e c t f r o m t h e p r e s e n t one , i n t h e i n s t r u c t i o n s 

g i v e n t o t h e s u b j e c t s . I n t h e f o r m e r e x p e r i m e n t , s u b j e c t s we re asked 

t o i n d i c a t e t h e e n v e l o p e t h e y w o u l d t u r n o v e r " t o d i s c o v e r w h e t h e r o r 

n o t t h e y v i o l a t e t h e r u l e " , whereas t h e p r e s e n t e x p e r i m e n t s ^ 

i n s t r u c t i o n s w e r e t o d e c i d e on t h e c a r d s t o be s e l e c t e d " t o f i n d o u t 

w h e t h e r t h e r u l e has been obeyed o r n o t " ( E x p e r i m e n t s 1 - 3) o r " t o 

d e c i d e w h e t h e r t h e c l a i m i s t r u e o r f a l s e " ( E x p e r i m e n t s A and 5 ) . The 

emphases i n t h e s e two f o r m s o f i n s t r u c t i o n a r e d i f f e r e n t i n two ways : 
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f i r s t l y , t h e f o r m e r ' v i o l a t e ' i n s t r u c t i o n s emphasi;se t h e c a r d ? 

t h e m s e l v e s r a t h e r t h a n t h e r u l e , and s e c o n d l y t h e y s p e c i f i c a l l y r a i s e 

t h e p r o s p e c t o f f a l s i f i c a t i o n b y t h e i r use o f t h e t e r m ' v i o l a t e t h e 

r u l e ' . T h i s may sound l i k e a t r i v i a l p o i n t , b u t a t l e a s t one r e s e a r c h e r 

( B r a c e w e l l , 1974) has a d v o c a t e d t h e use o f ' v i o l a t e t h e r u l e ' 

i n s t r u c t i o n s as an e s s e n t i a l p r e r e q u i s i t e f o r s u b j e c t s t o embark on t h e 

t a s k u n d e r t h e c o r r e c t p r e m i s e s . ' V i o l a t e ' i n s t r u c t i o n s a r e a l s o used 

by v a n Duyne ( 1 9 7 4 ) i n a s t u d y o f d i f f e r e n t l i g u i s t i c e x p r e s s i o n s o f 

m a t e r i a l i m p l i c a t i o n w i t h a b s t r a c t and t h e m a t i c m a t e r i a l s . He used 

f o u r t y p e s o f s e n t e n c e : 'Eve ry p i s q ' , ' I f p t h e n q ' , 'Not-p o r q ' , 

and 'Not (p and n o t - q ) * . O n l y i n t h e cases o f t h e f i r s t two d i d 

t h e m a t i c m a t e r i a l s f a c i l i t a t e c o r r e c t s e l e c t i o n s . I n a d d i t i o n t o 

' v i o l a t e ' i n s t r u c t i o n s , v a n Duyne a l s o d i r e c t e d h i s s u b j e c t s t o choose 

" t h o s e c a r d s " t o t u r n o v e r , i . e . he s p e c i f i e d t h a t more t h a n one 

c a r d s h o u l d be s e l e c t e d . T h i s may have b i a s e d t h e s u b j e c t s ' b e h a v i o u r , 

b u t s u c h a b i a s w o u l d p r o b a b l y o n l y have been s l i g h t , as 15% o f a l l 

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

c o r r e c t s o l u t i o n s on t h e d i s j u n c t i v e f o r m o f t h e p r o b l e m i s c o n f u s i n g 

i n t h e l i g h t o f Wason & J o h n s o n - L a i r d ' s ( 1 9 6 9 ) f i n d i n g t h a t a d i s 

j u n c t i v e r u l e f o r m i n i t s e l f p r o m o t e d c o r r e c t s e l e c t i o n s , e v e n i n an 

a b s t r a c t t a s k . T h i s r e s u l t was n o t r e p l i c a t e d i n v a n Duyne's a b s t r a c t 

c o n d i t i o n . 

The one s t u d y w h i c h has n o t been r e - e x a m i n e d so f a r i s t h e 

o r i g i n a l t h e m a t i c m a t e r i a l s e x p e r i m e n t by Wason & S h a p i r o ( 1 9 7 1 ) , T h a t 

i s because none o f t h e above remarks can r e a d i l y be a p p l i e d t o i t -

t h e r e a r e no o b v i o u s s h o r t c o m i n g s i n i t s d e s i g n o r a n a l y s i s ( a p a r t 

f r o m t h e e x c u s a b l e l a c k o f r e p o r t i n g o f i n d e p e n d e n t FC f r e q u e n c i e s ) . 

A l l t h a t can be s a i d a b o u t i t by way o f c r i t i c i s m i s t h a t t h e f i f t h 
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e x p e r i m e n t i n t h e p r e s e n t s e r i e s was an e x a c t r e p e t i t i o n o f i t , b u t 

f a i l e d t o r e p e a t i t s r e s u l t s . 

H a v i n g r e v i e w e d t h e p r e v i o u s p u b l i s h e d r e s e a r c h on t h e 

c o m p a r i s o n b e t w e e n a b s t r a c t and t h e m a t i c m a t e r i a l s i n t h e S e l e c t i o n 

t a s k , and t a k i n g t h e r e s u l t s o f t h e p r e s e n t e x p e r i m e n t s i n t o a c c o u n t , 

t h e i n e s c a p a b l e c o n c l u s i o n i s t h a t t h e r e i s no e v i d e n c e f o r a s i n g u l a r 

t h e m a t i c m a t e r i a l s e f f e c t o f t h e t y p e w h i c h has been assumed i n t h e 

p a s t , L u n z e r ' s ( 1 9 7 5 ) s t a t e m e n t t h a t " t h e d i f f e r e n c e ben^een t h e 

f a m i l i a r and a b s t r a c t m a t e r i a l i s i n d i s p u t a b l e " , and o t h e r s i n t h e 

same v e i n , a r e a t b e s t an o v e r s i m p l i f i c a t i o n . T h a t i s n o t t o a s s e r t 

t h a t t h e r e i s no such t h i n g as an e f f e c t due t o t h e m a t i c m a t e r i a l s a t 

a l l , b u t s i m p l y t o p r o p o s e t h a t f o r an e f f e c t t o a p p e a r , t h e r e must 

be o t h e r c o n t i n g e n c i e s i n a S e l e c t i o n t a s k e x p e r i m e n t w h i c h c o n s p i r e 

t o t h e same end - t h e f a c i l i t a t i o n o f c o r r e c t s o l u t i o n . Among t h e s e , 

as we have s e e n , can be numbered l o n g - t e r m memory o r e x p e r i e n c e , 

s p e c i f i c i n s t r u c t i o n s , and s p e c i a l p r o c e d u r e s s u c h as ' r e d u c e d ' 

a r r a y s , i n d i v i d u a l d i s c u s s i o n o f i t e m s , and s e l f - g e n e r a t e d s e n t e n c e s . 

T h e m a t i c m a t e r i a l s need t o i n t e r a c t w i t h s u c h c o n t i n g e n c i e s , o r 

v i c e - v e r s a , f o r f a c i l i t a t i o n o f c o r r e c t s o l u t i o n t o o c c u r . 

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

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

i s d e v e l o p e d f u r t h e r . An e x p e r i m e n t i s r e p o r t e d i n w h i c h a s e l e c t i o n 

t a s k i s p r e c e d e d by p r e t r a i n i n g on a s i m i l a r d e d u c t i v e t a s k , t reatuv.ent 

o f t h i s p r i o r t a s k b e i n g v a r i e d by i n s t r u c t i o n s . 
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The o b j e c t o f t h e n e x t e x p e r i m e n t was t o a t t e m p t t o i n f l u e n c e 

p e r f o r m a n c e on a S e l e c t i o n t a s k by e s t a b l i s h i n g s e t s f o r d i f f e r e n t 

s o l u t i o n s . T h i s a r o s e f r o m some o f t h e p o i n t s i n t h e d i s c u s s i o n o f 

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

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

as w e l l as t h e c o n d u c t o f t h e t a s k i t s e l f , c o u l d a f f e c t p e r f o r m a n c e . 

P a r t i c u l a r l y r e l e v a n t h e r e i s t h e r o l e o f i n s t r u c t i o n s , w h i c h i t was 

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

i n o t h e r s , o w i n g t o d i f f e r e n t emphases w i t h i n them. T h i s k i n d o f b i a s , 

s h o u l d i t e x i s t , and s h o u l d i t p l a y a s i g n i f i c a n t r o l e i n t a s k 

p e r f o r m a n c e , m i g h t be even more p o t e n t i f a c q u i r e d t h r o u g h some k i n d 

o f p r i o r e x p e r i e n c e on a s i m i l a r t a s k . Wason & S h a p i r o ( 1 9 7 1 ) 

a t t e m p t e d t h i s by e x p o s i n g s u b j e c t s t o ' t h e r a p i e s ' - c o n s t r u c t i n g and 

e v a l u a t i n g v e r i f y i n g and f a l s i f y i n g i n s t a n c e s - b e f o r e a S e l e c t i o n t a s k 

L i t t l e i n f l u e n c e on S e l e c t i o n t a s k p e r f o r m a n c e v/as f o u n d . However , 

i t m i g h t be p o s s i b l e , u s i n g i n s t r u c t i o n s and p r i o r e x p e r i e n c e , t o 

i n d u c e an o r i e n t a t i o n t o v e r i f y o r f a l s i f y i n t h e t a s k . A c c o r d i n g l y , 

i t was d e c i d e d t o g i v e an o r d i n a r y a b s t r a c t S e l e c t i o n t a s k t o two 

g r o u p s o f s u b j e c t s ; each g r o u p w o u l d p e r f o r m a t r u t h - t a b l e t a s k 

(see C h a p t e r 3) b e f o r e h a n d , b u t one g r o u p w o u l d be i n s t r u c t e d t o j u d g e 

w h i c h t r u t h - t a b l e cases w o u l d make a c o n d i t i o n a l r u l e t r u e , w h i l e t h e 

o t h e r w o u l d j u d g e w h i c h i n s t a n c e s w o u l d f a l s i f y t h e r u l e . Such a 

p r o c e d u r e s h o u l d c a s t some l i g h t on t h e r e a l i t y o f v e r i f i c a t i o n and 

f a l s i f i c a t i o n b i a s e s i n t h e S e l e c t i o n t a s k , and w o u l d e n a b l e an 

assessmen t o f t h e e f f e c t i v e n e s s o f t h e t r u t h - t a b l e t a s k as a 

p r e d i c t o r o f S e l e c t i o n t a s k p e r f o r m a n c e . T r u t h - t a b l e e v a l u a t i o n s have 

been used b e f o r e as ' t h e r a p i e s - i n t h e S e l e c t i o n t a s k ( t h e r e l e v a n t 

s t u d i e s a r e summar i sed i n C h a p t e r 4 ) , b u t n o t i n an a t t e m p t a t 
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d i f f e r e n t i a l l y i n f l u e n c i n g p e r f o r m a n c e . I t was t h e r e f o r e e x p e c t e d t h a t 

more pq c o m b i n a t i o n s and q s e l e c t i o n s w o u l d o c c u r when s u b j e c t s w e r e 

p r e t r a i n e d t o f a l s i f y , r a t h e r t h a n v e r i f y , a c o n d i t i o n a l r u l e . I t wa;s 

a l s o d e c i d e d t o use r e s p o n s e l a t e n c i e s i n t h e t r u t h - t a b l e t a s k s as a 

backup measure - p e r h a p s i f f a l s i f : i c a t i o n i s i n h e r e n t l y more d i f f i c u l t 

t h a n v e r i f i c a t i o n , as has been s u g g e s t e d , f a l s i f i e r s s h o u l d t a k e l o n g e r 

t o r e s p o n d t h a n v e r i f i e r s . 

EXPERIMENT 6 

METHOD 

S u b j e c t s 

T h i r t y - t w o ma le and f e m a l e s t u d e n t s o f P l y m o u t h P o l y t e c h n i c 

s e r v e d as s u b j e c t s . They were p a i d v o l u n t e e r s w i t h no e x p e r i e n c e o f 

t h e s e t a s k s , and were t e s t e d i n d i v i d u a l l y . 

Task and M a t e r i a l s 

( a ) T r u t h - t a b l e t a s k s . T h e r e were tv^o g r o u p s o f s u b j e c t s , 

b o t h p e r f o r m e d a s e t o f 24 t r u t h - t a b l e e v a l u a t i o n t a s k s , one h a v i n g 

t o j u d g e w h i c h c o n t i n g e n c i e s w o u l d v e r i f y a c o n d i t i o n a l r u l e and t h e 

o t h e r j u d g i n g t h e f a l s i f y i n g c o n t i n g e n c i e s . S i x AA r u l e s were p r e s e n t e d , 

t h e f o u r l o g i c a l cases t o each r u l e m a k i n g up t h e 24 e v a l u a t i o n s each 

s u b j e c t had t o make. C h a p t e r 3 and T a b l e 5 g i v e more d e t a i l e d i n f o r m 

a t i o n on t h e r e l a t i o n b e t w e e n c o n d i t i o n a l s e n t e n c e s and t r u t h - t a b l e s . 

F o u r s e t s o f r u l e s were p r e p a r e d , a l l c o n c e r n i n g l e t t e r - n u m b e r 

p a i r i n g s , e .g. ' I f t h e l e t t e r i s a U t h e n t h e number i s a 4'. T w e n t y -

f o u r c a r d s were p r e p a r e d , each b e a r i n g one o f t h e s i x r u l e s and a 

s e p a r a t e t r u t h - t a b l e c a s e ; t h e y were p r e s e n t e d one by one i n a t a c h i s t o -

scope w h i c h was l i n k e d t o a r e s p o n s e s w i t c h and an e l e c t r i c t i m e r . 

R u l e s were p r e s e n t e d i n random o r d e r , w i t h a l l f o u r i n s t a n c e s , 

a l s o i n random o r d e r , a f t e r e a c h r u l e . 
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( b ) S e l e c t i o n t a s k . B o t h g r o u p s p e r f o r m e d an a b s t r a c t 

S e l e c t i o n t a s k w i t h r u l e s a b o u t l e t t e r - n u m b e r p a i r s ( as above) and 

c a r d s w i t h a l e t t e r on one s i d e and a number on t h e o t h e r . Two 

a l t e r n a t i v e s e t s o f r u l e s and c a r d s we re made up, t h e s u b j e c t s 

r e c e i v i n g one o r o t h e r o f t h e s e a t random. 

P r o c e d u r e 

S u b j e c t s were a s s i g n e d t o v e r i f y i n g and f a l s i f y i n g g r o u p s 

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

r e a d o u t t o them; a f t e r t h a n k i n g t h e s u b j e c t f o r c o m i n g , and 

f a m i l i a r i s i n g h i m w i t h t h e e q u i p m e n t , t h e s e w e r e : 

" T h i s e x p e r i m e n t i s c o n c e r n e d w i t h how p e o p l e r e a s o n ; p l e a s e 

d o n ' t t h i n k o f i t as an i n t e l l i g e n c e t e s t , because i t i s n ' t one. 

You w i l l be p r e s e n t e d w i t h a s e t o f r u l e s , and each r u l e w i l l 

be p r e s e n t e d w i t h an i n s t a n c e w h i c h c o u l d mean t h a t t h e r u l e i s t r u e 

o r f a l s e i n r e l a t i o n t o t h a t i n s t a n c e . You w i l l be g i v e n 6 r u l e s w i t h 

4 i n s t a n c e s f o r each r u l e , m a k i n g 24 p r e s e n t a t i o n s i n a l l . 

Your j o b w i l l be t o l o o k a t each i n s t a n c e f o r each r u l e , 

and d e c i d e w h e t h e r t h a t i n s t a n c e means t h a t t h e r u l e i s t r u e ( f a l s e ) . 

You i n d i c a t e y o u r d e c i s i o n by u s i n g t h e s w i t c h marked ' yes ' and 'no' 

i n f r o n t o f y o u . I f y o u d e c i d e t h a t t h e i n s t a n c e y o u a r e p r e s e n t e d 

w i t h does mean t h a t t h e r u l e i s t r u e ( f a l s e ) , p r e s s i t t o w a r d s ' y e s ' ; 

i f i t does n o t mean t h a t t h e r u l e i s t r u e ( f a l s e ) , p r e s s i t t o w a r d s 

' no' . 

The r u l e s and t h e i r i n s t a n c e s w i l l be p r e s e n t e d one b y one 

i n t h e T -scope . Here i s an examp le o f w h a t you w i l l be s e e i n g on t h e 

s c r e e n . (Examp le c a r d s h o w n ) . A t t h e end o f t h e 24 t r i a l s y o u w i l l 

be g i v e n a n o t h e r t e s t , b u t o n l y one r u l e w i l l be i n v o l v e d i n t h a t " . 

S u b j e c t s we re g i v e n a ' d r y r u n ' w i t h t h e sample c a r d i n t h e 
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t a c h i s t o s c o p e . They were asked i f t h e y had u n d e r s t o o d t h e i n s t r u c t i o n s , 

w h i c h were r e p e a t e d i f d o u b t s were e x p r e s s e d , and t o l d t h a t t h e t i m e r , 

w h i c h was i n f u l l v i e w ( a l t h o u g h t h e s u b j e c t s c o u l d n o t see t h e i r t i m e s 

d i s p l a y e d ) , was f o r a d d i t i o n a l i n f o r m a t i o n o n l y , t h a t no t i m e l i m i t 

was i n o p e r a t i o n , and t h a t t h e y s h o u l d come t o t h e i r d e c i s i o n s i n t h e i r 

own t i m e . Each t r i a l t h e n c o n s i s t e d o f p l a c i n g a c a r d i n t h e t a c h 

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

t h e t i m e be tween t h i s and t h e s u b j e c t ' s p r e s s i n g o f t h e y e s / n o s w i t c h , 

w h i c h s t o p p e d t h e t i m e r and d a r k e n e d t h e t a c h i s t o s c o p e screen-.^ The 

d i r e c t i o n o f t h e d e c i s i o n was a l s o r e c o r d e d . A f t e r t h e 24 t r u t h - t a b l e 

t r i a l s , e a c h s u b j e c t was g i v e n a S e l e c t i o n t a s k . F o r t h i s , a r u l e 

was r e a d o u t and a l s o p r e s e n t e d t o t h e s u b j e c t i n w r i t t e n f o r m , and t h e 

f o u r c a r d s p l a c e d on a t a b l e i n random o r d e r . The s u b j e c t was asked t o 

i n d i c a t e " w h i c h o f t h e c a r d s w o u l d need t o be t u r n e d o v e r t o d e c i d e 

w h e t h e r t h e r u l e i s t r u e o r f a l s e " . A f t e r r e c o r d i n g t h e s e l e c t i o n s , 

a f u l l d e b r i e f was g i v e n . 

RESULTS 

( i ) S e l e c t i o n t a s k s . As t h e a n a l y s i s o f t h e S e l e c t i o n t a s k 

d a t a i n t h i s e x p e r i m e n t i s r a t h e r l e s s i n v o l v e d t h a n t h a t f o r t h e 

p r i o r t r u t h - t a b l e t a s k s , i t i s d e a l t w i t h f i r s t . T a b l e 16 shows t h e 

f r e q u e n c i e s o f i n d i v i d u a l and comb ined c a r d s e l e c t i o n s f o r b o t h g r o u p s , 

and i t w i l l be i m m e d i a t e l y a p p a r e n t t h a t p r i o r t r a i n i n g on t h e t r u t h -

t a b l e t a s k had no e f f e c t . The i n d i v i d u a l c a r d s e l e c t i o n s we re t e s t e d 

by t h e F i s h e r E x a c t t e s t , and no d i f f e r e n c e b e t w e e n t h e v e r i f y i n g and 

f a l s i f y i n g g r o u p s was found-.- The l a r g e number o f ' o t h e r ' c o m b i n a t i o n s 

i n t h e f a l s i f y i n g g r o u p i s most l i k e l y due t o t h e o c c u r r e n c e o f f o u r 

ppqq s e l e c t i o n s . 
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TABLE 16 ( a ) Number o f t i m e s each c a r d was s e l e c t e d i n t h e 

V e r i f y i n g and F a l s i f y i n g g r o u p s i n E x p e r i m e n t 6 

N = 16 i n each c e l l . 

Card 

TA 

FA 

TC 

FC 

V e r i f y i n g 

14 

A 

7 

A 

Group 

F a l s i f y i n g 

15 

7 

10 

5 

( b ) 

C o m b i n a t i o n 

TA 

TA-TC 

TA-TC-FC 

TA-FC 

O t h e r s 

F r e q u e n c y o f v a r i o u s s e l e c t i o n c o m b i n a t i o n s . 

N = 16 i n each g r o u p . 

V e r i f y i n g 

3 

6 

1 

2 

A 

Group 

F a l s i f y i n g 

3 

6 

0 

0 

7 
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( i i ) T r u t h - t a b l e t a s k s . The t r u t h - t a b l e p a r a d i g m was 

d e s c r i b e d i n C h a p t e r 3, b u t a s h o r t r e c a p w i l l be u s e f u l h e r e . I t 

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

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

a f f i r m e d ( t r u e ) and d e n i e d ( f a l s e ) a n t e c e d e n t and c o n s e q u e n t . Each o f 

t h e s e c o n t i n g e n c i e s may be j u d g e d t o make t h e r u l e t r u e o r f a l s e , 

o r t o be i r r e l e v a n t t o i t . I n t h i s e x p e r i m e n t s u b j e c t s were i n s t r u c t e d 

t o r e s p o n d 'Yes' t o i t e m s w h i c h made t h e r u l e t r u e o r f a l s e , d e p e n d i n g 

w h i c h g r o u p t h e y we re i n , so t h e ' i r r e l e v a n t ' c a t e g o r y r e m a i n e d i m p l i c i t 

T a b l e 17a shows t h e f r e q u e n c y w i t h w h i c h each c o n t i n g e n c y r e c e i v e d ' yes ' 

r e s p o n s e s f o r t h e v e r i f y i n g and f a l s i f y i n g c o n d i t i o n s . I n most c a s e s , 

t h e d o u b l e - a f f i r m i n g (TT) c o n t i n g e n c y i s c o n f i r m e d as t h e o n l y 

d e f i n i t e l y v e r i f y i n g c a s e , a l t h o u g h o n l y 6 o f t h e 16 s u b j e c t s m a i n t a i n e d 

t h e c h o i c e o f TT a l o n e o v e r a l l 6 p r e s e n t a t i o n s o f t h e t a s k . N i n e 

o f t h e s u b j e c t s a l s o c l a s s i f i e d FF ( t h e d o u b l e - n e g a t i n g i n s t a n c e ) as 

v e r i f y i n g a t some t i m e . I n t h e f a l s i f y i n g g r o u p , r e s p o n s e s a r e more 

v a r i a b l e : t h e TF case ( t r u e a n t e c e d e n t - f a l s e c o n s e q u e n t ) i s most o f t e n 

c l a s s i f i e d as f a l s i f y i n g , b u t FT and FF a r e a l s o s i m i l a r l y c l a s s i f i e d 

a h i g h p r o p o r t i o n o f t h e t i m e , and 13 o f t h e 16 s u b j e c t s c l a s s i f i e d a 

c o m b i n a t i o n o f a l l t h r e e cases as f a l s i f y i n g a t some p o i n t . 

The r e s p o n s e l a t e n c y measures were s u b j e c t e d t o a 4 x 6 x 2 

( t r u t h - t a b l e case X b l o c k s X g r o u p s ) a n a l y s i s o f v a r i a n c e . S i g n i f i c a n t 

e f f e c t s we re f o u n d due t o b l o c k s , o r s u c c e s s i v e p r e s e n t a t i o n s o f t h e • 

r u l e s (F 1 , 30 = A4.92, p < .001) and t r u t h - t a b l e case (F I , 30 = 28 .32 , 

p < . 0 0 1 ) . The f u l l t a b l e i s g i v e n i n A p p e n d i x B. The f i r s t i s a 

s i m p l e p r a c t i c e e f f e c t - s u b j e c t s r r e s p o n d more q u i c k l y as t h e t a s k 

p r o g r e s s e s . The second shows t h e i n f l u e n c e o f v e r i f y i n g t h e d i f f e r e n t 
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TABLE 17 ( a ) 

Group 

P e r c e n t a g e f r e q u e n c i e s o f 'yes ' r e s p o n s e s t o each 

t r u t h - t a b l e case u n d e r each c o n d i t i o n . T h e r e i s a 

p o s s i b l e maximum o f 96 r e s p o n s e s i n each c e l l 

(16 Ss. X 6 r u l e s ) . 

TT 

T r u t h - t a b l e cases 

TF FT FF 

V e r i f y i n g 100 18 

F a l s i f y i n g 86 77 60 

( b ) F r e q u e n c y o f t r u t h - t a b l e c l a s s i f i c a t i o n as c o m b i n a t i o n s 

N = 96 i n each g r o u p 

V e r i f y i n g g r o u p % 

TT 80 

TT-FF 11 

TT-FT-FF 6 

TT-FT 2 

F a l s i f y i n g g r o u p 

TF-FT-FF 

TF-FT 

TF-FF 

TF 

TT 

FT 

FT-FF 

TT-FF 

% 

52 

22 

6 

7 

8 

2 

1 

1 
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components o f t h e c o n d i t i o n a l . ; mean r e s p o n s e t i m e s C i n s e c o n d s ) t o t h e 

f o u r t r u t h - t a b l e cases were TT: 3 . 6 1 , TF: 4.45, FT: 6.16, and FF: 

6.77, The same e f f e c t and o r d e r i n g was f o u n d b y Evans & Newstead ( 1 9 7 7 ) ; 

e v i d e n t l y v e r i f y i n g t h e a n t e c e d e n t uses up more t i m e t h a n does 

v e r i f y i n g t h e c o n s e q u e n t , and t h e two e f f e c t s summate. The re was no 

e f f e c t o f g r o u p s , so a p p a r e n t l y n e i t h e r t a s k , v e r i f y i n g o r f a l s i f y i n g , 

was h a r d e r t h a n t h e o t h e r . 

DISCUSSION 

The S e l e c t i o n t a s k d a t a have a f a m i l i a r l o o k , w i t h no e f f e c t 

o f p r e t r a i n i n g f o r v e r i f i c a t i o n and f a l s i f i c a t i o n b e i n g f o u n d . T h i s i s 

p e r h a p s n o t t o o s u r p r i s i n g , as t h e h i s t o r y o f * t h e r a p i e s * i n t h i s 

p a r a d i g m i s n o t an i l l u s t r i o u s one. We may c o n c l u d e f r o m t h e s e r e s u l t s 

e i t h e r t h a t t h e t a s k i s immune t o l o g i c a l b i a s e s , o r t h a t t h e t r u t h - t a b l e 

and S e l e c t i o n t a s k s were s u f f i c i e n t l y d i s t i n c t f r o m one a n o t h e r t h a t 

any b i a s g e n e r a t e d by t h e f o r m e r was d i s s i p a t e d i n t h e l a t t e r . The f i r s t 

p o s s i b i l i t y i s a good one; i n t h e r e v i e w o f p r e v i o u s w o r k we have seen 

how t h e e v i d e n c e f o r r a t i o n a l b i a s e s ( e . g . Wason*s v e r i f i c a t i o n b i a s ) 

has been c a l l e d i n t o q u e s t i o n by l a t e r i n q u i r i e s f r o m a d i f f e r e n t 

s t a n d p o i n t ( e . g . Evans ' m a t c h i n g b i a s ) , and how t h e e f f o r t s t o d e f l e c t 

s u b j e c t s f r o m t h e w e l l - t r o d d e n t r a c k s o f t h e S e l e c t i o n t a s k have been 

c h a r a c t e r i s e d by an a l m o s t unan imous f r u i t l e s s n e s s . The second 

p o s s i b i l i t y a l s o has m e r i t h o w e v e r , and t h i s can be seen i n a c l o s e r 

e x a m i n a t i o n o f each s u b j e c t ' s t r u t h - t a b l e c l a s s i f i c a t i o n s and 

s u b s e q u e n t c a r d s e l e c t i o n s . I n t h e v e r i f y i n g g r o u p , 80% o f t h e 

c l a s s i f i c a t i o n s were o f TT a l o n e as t h e v e r i f y i n g i n s t a n c e ; f o r 

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

t h e TA-TC ( p q ) c o m b i n a t i o n , s i n c e b o t h c a r d s p o t e n t i a l l y b e a r t h e 
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TT c a s e , and i n f a c t t h e pq c o m b i n a t i o n i s t h e moda l one , t h o u g h n o t 

t o t h e e x t e n t o f an o v e r a l l m a j o r i t y . A l l t h i -ee s u b j e c t s who s e l e c t e d 

t h e p c a r d a l o n e c l a s s i f i e d TT a l o n e as t h e v e r i f y i n g case t h r o u g h o u t , 

a r e f l e c t i o n p e r h a p s o f t h e s a l i e n c e o f t h e a n t e c e d e n t w h i c h o t h e r 

i n v e s t i g a t o r s have n o t e d . A p a r t f r o m t h e s e l i n k s b e t w e e n l o g i c a l 

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

o f l o g i c a l competence b e t w e e n them; o f t h e t h r e e s u b j e c t s who a t 

some p o i n t c l a s s i f i e d a c o m b i n a t i o n o f TT, FT, and FF as v e r i f y i n g , 

two w e n t on t o s e l e c t t h e TA-FC ( p ^ ) c o m b i n a t i o n o f c a r d s , and o f c o u r s e 

b o t h t h i s c l a s s i f i c a t i o n and s e l e c t i o n a r e c o r r e c t a c c o r d i n g t o t h e 

f o r m a l l o g i c o f m a t e r i a l i m p l i c a t i o n . 

These p i e c e s o f encou ragemen t f o r t h e l o g i c i s t do n o t c a r r y 

o v e r so w e l l t o t h e f a l s i f y i n g g r o u p . The most p o p u l a r f a l s i f y i n g 

c o m b i n a t i o n was TF-FT-FF, w i t h 13 o u t o f 16 s u b j e c t s c h o o s i n g i t a t 

some t i m e d u r i n g t h e t a s k . T h i s s h o u l d l e a d t o t h e t u r n i n g o v e r 

o f a l l f o u r c a r d s , s i n c e a l l o f them c o u l d have one o r o t h e r o f t h e s e 

c o n t i n g e n c i e s on them, b u t o n l y f o u r s u b j e c t s s e l e c t e d t h e ppqq comb in - ' 

a t i o n . N i n e s u b j e c t s s e l e c t e d p a l o n e o r p q , and e i g h t o f them had 

a t some p o i n t c l a s s i f i e d FF as f a l s i f y i n g ; n e i t h e r t h e p n o r t h e q 

c a r d c o u l d c a r r y an FF i n s t a n c e . I n t h i s g r o u p t h e n t h e c o n n e c t i o n 

b e t w e e n b e h a v i o u r on t h e t r u t h - t a b l e t a s k s and p e r f o r m a n c e on t h e 

S e l e c t i o n t a s k seems t o be o n l y t e n u o u s l y c o n n e c t e d , and on t h i s b a s i s 

one must be c a u t i o u s i n t r e a t i n g t h e f o r m e r as a p r e d i c t o r o f t h e 

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

l e a d us t o suppose t h a t t h e s u b j e c t s i n b o t h g r o u p s ( t h e g r o u p s ' 

r e s p o n s e s we re a l m o s t m i r r o r images o f each o t h e r ) we re u s i n g t h e 

t r u t h - t a b l e f o r c o n j u c t i o n -»p and q' The s e l e c t i o n t a s k s do n o t 

c o n f i r m t h i s : h a l f t h e s u b j e c t s do n o t choose e i t h e r t h e p o t e n t i a l l y 
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v e r i f y i n g c o m b i n a t i o n ( p q ) o r t h e f a l s i f y i n g c o m b i ^ n a t i o n ( ppqq ) 

f o r a *p and q* t r u t h - t a b l e , Tha.t t h e S e l e c t i o n and t r u t h - t a b l e 

t a s k s s h o u l d be r e g a r d e d as p s y c h o l o g i c a l l y d i s t i n c t p a r a d i g m s i s 

n o t a new c o n c l u s i o n ( s e e , , e . g . Evans , 1 9 7 8 ) , and Evans* w o r k a l s o 

l e a d s us t o an a l t e r n a t i v e v i e w o f t h e d a t a f r o m t h i s e x p e r i m e n t : 

p e r h a p s t h e s u b j e c t s i n b o t h t a s k s were n o t u s i n g t r u t h - t a b l e s a t 

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

i n t e r p r e t a t i o n and o p e r a t i o n - t h e y were engaged l a r g e l y i n m a t c h i n g 

b e h a v i o u r . I f s o , t h e m a t c h i n g g o i n g on i n t h e t r u t h - t a b l e t a s k s mus t 

have been o f a r a t h e r c r u d e n a t u r e , f o r i t seems t h a t t h e e f f e c t mus t 

have been f o r a l l c o n t i n g e n c i e s w h i c h m i s m a t c h e d t h e i t e m s named i n t h e 

r u l e s i n some way t o be seen as f a l s i f y i n g , o r a t l e a s t n o n - v e r i f y i n g . 

T h i s k i n d o f p a t t e r n was o b s e r v e d b y P a r i s ( 1 9 7 3 ) w o r k i n g w i t h c h i l d r e n ; 

he o n l y used t h e T and F c a t e g o r i e s . The h i g h e r t h a n u s u a l p r o p o r t i o n s 

o f FT and FF cases c l a s s i f i e d as f a l s i f y i n g b e a r t h i s o u t : i n Evans ' 

i 972b e x p e r i m e n t , where s u b j e c t s had t o c o n s t r u c t i n s t a n c e s t o v e r i f y 

and f a l s i f y r u l e s , o n l y 27% and 33% c o n s t r u c t e d FT and FF c a s e s , 

r e s p e c t i v e l y , t o f a l s i f y , and i n a l a t e r s t u d y u s i n g an e v a l u a t i o n 

p r o c e d u r e , A6% c l a s s i f i e d FT and o n l y 4% c l a s s i f i e d FF as F a l s i f y i n g 

( E v a n s , 1 9 7 5 ) . B o t h t h e s e s t u d i e s used an ' i r r e l e v a n t ' c a t e g o r y , 

i m p l i c i t i n t h e f i r s t and e x p l i c i t i n t h e s e c o n d , whe reas i n t h e 

p r e s e n t e x p e r i m e n t t h e p r o c e d u r e seems t o have p r e s s e d t h e s u b j e c t s 

i n t o u s i n g a b i v a l e n t t r u t h f u n c t i o n . They d i d n o t p e r c e i v e , o r u s e , 

an ' i r r e l e v a n t * c a t e g o r y . 

I n t h i s e x p e r i m e n t t h e i n t e r e s t has s h i f t e d f r o m t h e S e l e c t i o n 

t a s k t o t h e t r u t h - t a b l e t a s k , and i n t h e c o n t e x t o f t h e f i r s t f i v e 

e x p e r i m e n t s some i n t e r e s t i n g p o s s i b i l i t i e s have opened up . The 

o r i g i n a l i n t e n t i o n was t o e x t e n d t h e p r e t r a i h i n g f o r m a t a d o p t e d h e r e 

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

done s o m e t i m e , b u t a t t h e moment t h e t r u t h - t a b l e t a s k seeirs t o o f f e r 

p r o s p e c t s a t l e a s t as f r u i t f u l t o s i m i l a r ends . I t i s an u n d e r - u s e d 

p a r a d i g m i n d e d u c t i v e r e a s o n i n g r e s e a r c h , most p r o b a b l y because i t has 

been used more as an a d j u n c t t o i n f e r e n c e o r S e l e c t i o n t a s k s t h a n as 

a p r o b l e m i n i t s own r i g h t . I t has some p a r t i c u l a r a d v a n t a g e s o v e r t h e 

S e l e c t i o n t a s k j _ o n l y one e x p e r i m e n t u s i n g t h e m a t i c m a t e r i a l s i n t h e 

t r u t h - t a b l e t a s k has been done ( R i p s &-.Marcus, 197<7), w h i c h i s q u i t e 

s u r p r i s i n g c o n s i d e r i n g i t i s a p a r a d i g m s a i d t o r e f l e c t ' n a t u r a l ' 

l o g i c a l a b i l i t y ; i t i s a s i m p l e t a s k f r o m t h e s u b j e c t * s v i e w p o i n t , and 

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

i n E x p e r i m e n t s I - 5; and i t i s more f l e x i b l e t h a n t h e S e l e c t i o n t a s k 

i n i t s a d a p t i v e c a p a c i t y i n t h e l a b o r a t o r y . T h i s has been amply demon

s t r a t e d by Evans & Newstead ( 1 9 7 7 ) , who used a t e c h n i q u e o f s p l i t t i n g 

r e s p o n s e t i m e s ( p i o n e e r e d by T r a b a s s o , R o l l i n s & Shaughnessy , 1971) t o 

s e p a r a t e i n t e r p r e t a t i v e and o p e r a t i o n a l f a c t o r s and i n v e s t i g a t e 

c e r t a i n l i n g u i s t i c v a r i a b l e s ( s e e C h a p t e r 3 ) . T h e r e i s an o b v i o u s 

e x t e n s i o n o f t h i s w o r k t o i n c l u d e t h e m a t i c m a t e r i a l s - t h e e f f e c t s o f 

i n t e r p r e t a t i o n and o p e r a t i o n m i g h t be d i f f e r e n t f o r them - and f o r t h i s 

i n v e s t i g a t i o n t o shed some l i g h t on wha t was h a p p e n i n g i n t h e f i r s t 

f i v e e x p e r i m e n t s . 
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CHAPTER 7 

E x p e r i m e n t s 7 and 8 

T a b l e s 

13 p. 150 19 p.153 

20 p.157 21 p.158 

22 p.165 23 p.167 

24 p.169 25 p .771 

26 p.172 27 p.174 
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I n t h e n e x t e x p e r i m e n t we e x t e n d t h e c o m p a r i s o n b e t w e e n 

a b s t r a c t and t h e m a t i c m a t e r i a l s , begun i n E x p e r i m e n t s 1 - 5 , t o t h e 

t r u t h - t a b l e t a s k used i n t h e p r e c r a i n i n g p a r t o f E x p e r i m e n t 6. An 

e v a l u a t i o n p r o c e d u r e i s u s e d , w i t h an ' i r r e l e v a n t ' c a t e g o r y added , 

and w i t h s y s t e m a t i c a l l y n e g a t e d r u l e s as w e l l as t h e o r d i n a r y ' I f 

p t h e n q ' . T h e r e i s a s i n g l e r e a s o n b e h i n d b o t h t h e s e a d a p t a t i o n s . 

I n t h e l a s t e x p e r i m e n t , we saw t h a t s u b j e c t s ' j u d g e m e n t s o f t h e 

t r u t h - t a b l e cases we re open i . t o two i n t e r p r e t a t i o n s : t h e y c o u l d be 

r e g a r d i n g t h e d o u b l e - a f f i r m i n g (TT) case as t h e o n l y v e r i f y i n g 

i n s t a n c e and a l l t h e o t h e r s as n o n - v e r i f y i n g o r f a l s i f y i n g , o r t h e y 

c o u l d be o p e r a t i n g on t h e b a s i s o f a c r u d e m a t c h i n g b i a s , whe reby 

t h e i n s t a n c e w h i c h s i m p l y ma tched b o t h r u l e components - i n t h i s 

e x p e r i m e n t a l s o t h e TT case - was v e r i f i e d , w i t h ' f a l s e ' b e i n g t r e a t e d 

as synonymous w i t h ' m i s m a t c h i n g ' . Evans (19725, 1975) had f o u n d t h a t 

t h e e f f e c t o f m a t c h i n g b i a s i n t h e t r u t h - t a b l e t a s k was f o r m i s m a t c h i n g 

i t e m s t o be c o n s i d e r e d i r r e l e v a n t , i . e . n e i t h e r v e r i f y i n g n o r f a l s i f y i n g , 

t o t h e r u l e , b u t i n E x p e r i m e n t 6 t h e f o r c e d - c h o i c e t a s k seemed t o 

p r e c l u d e t h e use o f an ' i r r e l e v a n t ' c a t e g o r y , s u b j e c t s i n c l u d i n g t h i s 

a t l e a s t p a r t i a l l y i n t h e i r ' f a l s e ' r e s p o n s e s . I n t h e n e x t e x p e r i m e n t 

t h e t h i r d c a t e g o r y i s e x p l i c i t , w h i c h s h o u l d c l a r i f y t h e e f f e c t s o f 

m a t c h i n g . 

The use o f n e g a t e d r u l e components w i l l a l l o w t h e s e p a r a t i o n 

o f m a t c h i n g f r o m l o g i c a l b i a s e s . I t w i l l be r e c a l l e d f r o m t h e Rev iew 

s e c t i o n t h a t t h e s e a r e c o n f o u n d e d i n t h e n o r m a l AA r u l e , where t h e 

v e r i f y i n g and f a l s i f y i n g i t e m s a r e a l s o t h e m a t c h i n g and m i s m a t c h i n g 

o n e s , r e s p e c t i v e l y . N e g a t i v e s i n t h e r u l e s d i s r u p t t h i s c o i n c i d e n c e , 

and by v a r y i n g t h e p r e s e n c e o f n e g a t i o n s y s t e m a t i c a l l y i n t h e 

a n t e c e d e n t and c o n s e q u e n t t h e s e p a r a t i o n o f m a t c h i n g v a l u e and l o g i c a l 
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case can be b a l a n c e d e x a c t l y j t h i s i s shown i n T a b l e 6. U s r n g t h i s 

p r o c e d u r e , Evans (.1972, 1975) f o u n d t h a t t h e r u l i n g o u t o f i n s t a n c e s 

as i r r e l e v a n t , and t o a l e s s e r e x t e n t t h e c l a s s i f i c a t i o n o f r e l e v a n t 

i t e m s , was d e t e r m i n e d l a r g e l y by m a t c h i n g v a l u e and n o t t h e l o g i c a l 

s t a t u s o f i t e m s . S i m i l a r r e s u l t s we re o b t a i n e d by Evans & Newstead 

( 1 9 7 7 ) . A l l t h e s e s t u d i e s were l i m i t e d t o a b s t r a c t m a t e r i a l s , and i t 

i s o f o b v i o u s i n t e r e s t t o t e s t w h e t h e r t h e i r f i n d i n g s w i l l g e n e r a l i s e 

t o a t h e m a t i c p r e s e n t a t i o n . P r e v i o u s r e s e a r c h on t h e S e l e c t i o n t a s k 

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

have shown t h a t we must a p p l y s u c h p r e d i c t i o n s w i t h c a u t i o n , i f we 

a p p l y them a t a l l . However, i t was d i s c o v e r e d i n t h e r e - e x a m i n a t i o n o f 

t h e l i t e r a t u r e t h a t an e f f e c t due t o m a t e r i a l s was l i k e l y t o a r i s e i n 

t h e p r e s e n c e o f i n t e r v e n i n g v a r i a b l e s , and one s u c h may be a s i m p l i f i e d 

t a s k : t h e t r u t h - t a b l e t a s k i s s i m p l e r f o r t h e s u b j e c t s , b e i n g b o t h 

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

r e q u i r i n g c l a s s i f i c a t i o n . I t i s t h e r e f o r e q u i t e d i f f i c u l t t o p r e d i c t 

j u s t w h a t t h e r e s p o n s e f r e q u e n c i e s w i l l be on t h e t h e m a t i c f o r m o f 

t h e t a s k , t h o u g h t h e Evans s t u d i e s ( C h a p t e r 3) a l l o w us t o e x p e c t w i t h 

a f a i r d e g r e e o f p r e c i s i o n w h a t t h e A b s t r a c t r e s u l t s w i l l l o o k l i k e . 

The Evans & Newstead e x p e r i m e n t used a p r o c e d u r a l i n n o v a t i o n -

s p l i t r e s p o n s e t i m e s - w h i c h e n a b l e d them t o make a d i s t i n c t i o n b e t w e e n 

c o m p e t i n g i n t e r p r e t a t i o n s o f t h e i r f i n d i n g s w h i c h was n o t p o s s i b l e by 

r e c o u r s e t o t h e r e s p o n s e f r e q u e n c i e s a l o n e . T h e i r t e c h n i q u e was t o 

s p l i t t h e t i m e t a k e n t o u n d e r s t a n d t h e r u l e f r o m t h e t i m e t a k e n t o 

make a t r u t h - t a b l e e v a l u a t i o n when an i n s t a n c e was p r e s e n t e d . T h i s i s 

p o t e n t i a l l y a v a l u a b l e measure whe re c o n t e n t d i f f e r e n c e s a r e i n v o l v e d , 

s i n c e a g a i n we m i g h t be c o n f r o n t e d w i t h s i m i l a r r e s p o n s e f r e q u e n c i e s , 

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

a b s t r a c t and t h e m a t i c m a t e r i a l s , r e f l e c t e d i n l a t e n c i e s , w h i c h t h e 

148 



b e h a v i o u r a l i n d i c e s were n o t s e r i s i t i ; y e enough t o p i c k up , F o r i n s t a n c e , 

i t may be t h a t t h e m a t i c r u l e s a r e e a s i e r t o comprehend t h a n a b s t r a c t 

r u l e s , b u t t h a t t h e r e a s o n i n g o p e r a t i o n s on them a r e e q u a l l y d i f f i c u l t ; 

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

s i m i l a r , b u t t h e r e c o u l d be u n d e r l y i n g e f f e c t s r e v e a l e d by t h e l a t e n c i e s 

( i n t h i s case c o m p r e h e n s i o n t i m e s ) w h i c h w o u l d a l e r t us .-to t h e 

p o s s i b i l i t y o f d i f f e r e n t p r o c e s s e s t a k i n g p l a c e . 

EXPERIMENT 7 

METHOD 

S u b j e c t s 

T w e n t y - f o u r ma le and f e m a l e s t u d e n t s o f P l y m o u t h P o l y t e c h n i c 

s e r v e d as s u b j e c t s . As u s u a l , t h e y were p a i d v o l u n t e e r s w i t h no 

e x p e r i e n c e o f t h i s t y p e o f t a s k ; t h e y we re t e s t e d i n d i v i d u a l l y . 

Task and M a t e r i a l s 

The t r u t h - t a b l e e v a l u a t i o n t a s k was used . T h i s i n v o l v e s 

p r e s e n t i n g a s u b j e c t w i t h a c o n d i t i o n a l r u l e f o l l o w e d by one o f t h e 

f o u r t r u t h - t a b l e c o n t i n g e n c i e s ( see T a b l e s 5 and 6 ) , and a s k i n g h i m 

t o say w h e t h e r t h e i n s t a n c e v e r i f i e s t h e r u l e , f a l s i f i e s i t , o r i s 

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

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

v a l u e and t r u t h - t a b l e case w h i c h i s s e t o u t i n f u l l i n T a b l e 6. 

Each s u b j e c t r e c e i v e d t h e f o u r r u l e s i n random o r d e r ; w i t h t h e 

f o u r i n s t a n c e s f o l l o w i n g each r u l e , a l s o i n random o r d e r . Two 

s o r t s o f m a t e r i a l s were u s e d : o u t l i n e shapes ( a b s t r a c t ) and 

f o o d s and d r i n k s ( t h e m a t i c ; see E x p t s . 1 - 4 ) . Two examp les 

o f t h e s e r u l e s a r e g i v e n i n T a b l e 28 as an i l l u s t r a t i o n . 
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TABLE 18 Two examp les o f t h e k i n d s o f r u l e used i n E x p e r i m e n t 7, 

w i t h t h e l o g i c a l and m a t c h i n g s t a t u s o f t h e f o u r 

c o n t i n g e n c i e s f o r e a c h . F o r a f u l l e r i l l u s t r a t i o n o f 

t h e s e , and an e x p l a n a t i o n o f t h e n o t a t i o n , c o n s u l t T a b l e s 

5 and 6. 

A b s t r a c t r u l e (MA) 

E v e r y t i m e t h e r e i s n o t a d iamond on t h e 

l e f t , t h e r e i s a c i r c l e on t h e r i g h t . 

T r u t h - t a b l e 
case 

• Q TT 

TF A • 
0 o 
0 A 

FT 

FF 

M a t c h i n g 
v a l u e 

pq 

pq 

pq 

pq 

T h e m a t i c r u l e (AN) 

E v e r y t i m e I e a t c h i c k e n 

I do n o t d r i n k b ran idy 

C h i c k e n & 
I'Hiisky 

C h i c k e n & 
Brandy 

P o r k & 
G i n 

F i s h & 
B randy 

TT 

TF 

FT 

FF 

pq 

pq 

pq 

pq 
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a l o n g w i t h t h e m a t c h i n g and l o g j - c g l v a l u e s o f t h e i r f o u r i n s t a n c e s , 

I n t h e e x p e r i m e n t ' , each r u l e and each i n s t a n c e were t y p e d o r d rawn 

on s e p a r a t e t a c h i s t o s c o p e c a r d s . 

P r o c e d u r e 

The c a r d s were f e d i n t o a t w o - f i e l d t a c h i s t o s c o p e w h i c h 

was c o n n e c t e d t o a s t a r t k e y , a d e c i s i o n s w i t c h , and two e l e c t r i c 

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

r e a d o u t t o t h e s u b j e c t s . Each s u b j e c t was a l l o c a t e d a l t e r n a t e l y t o 

t h e A b s t r a c t and T h e m a t i c g r o u p s and f a m i l a r i s e d w i t h t h e t a c h i s t o s c o p e ; 

as t h e i n s t r u c t i o n s v a r y o n l y s l i g h t l y b e t w e e n t h e two g r o u p s , b o t h 

f o r m s a r e s e t o u t t o g e t h e r : 

"The b a s i c s e t u p i s t h i s : on c a r d s y o u w i l l see f o u r r u l e s , 

one a t a t i m e . 

The r u l e s d e f i n e 

t h e p o s i t i o n o f d i f f e r e n t k i n d s o f shapes on a c a r d . ( f o r 

t h e A b s t r a c t g r o u p ) 

t h e f o o d s and d r i n k s I have t o g e t h e r . ( f o r t h e T h e m a t i c g r o u p ) 

Each r u l e w i l l be f o l l o w e d by f o u r i n s t a n c e c a r d s , a g a i n one a t a t i m e , 

and t h e c a r d s w i l l show 

d i f f e r e n t c o m b i n a t i o n s o f shapes . ( A b s t r a c t ) 

d i f f e r e n t c o m b i n a t i o n s o f f o o d s and d r i n k s . . ( T h e m a t i c ) 

Y o u r j o b i s t o d e c i d e w h e t h e r t h e i n s t a n c e y o u a r e p r e s e n t e d w i t h 

c o n f o r m s t o t h e r u l e , c o n t r a d i c t s i t , o r i s i r r e l e v a n t t o i t . You 

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

t h e two s w i t c h e s i n f r o n t : o f y o u . T h i s i s how t h e y w o r k . 

You use t h e morse k e y on t h e l e f t t o c a l l up t h e t e s t c a r d s . 

On t h e f i r s t p r e s s , t h e r u l e w i l l a p p e a r ; when y o u have u n d e r s t o o d t h e 

r u l e , p r e s s a g a i n and t h e i n s t a n c e w i l l a p p e a r , l ^ e n t h e i n s t a n c e 
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a p p e a r s y o u have t o d e c i d e w h e t h e r i t c o n f o r m s t o t h e r u l e , 

c o n t r a d i c t s i t , o r i s i r r e l e v a n t t o i t , and you r e c o r d y o u r d e c i s i o n 

u s i n g t h e two-way s w i t c h marked ^ t r u e ' and ' f a l s e ' on y o u r r i g h t . 

P r e s s i t t o w a r d s ' t r u e ' i f t h e i n s t a n c e c o n f o r m s t o t h e r u l e , t o w a r d s 

' f a l s e ' i f i t c o n t r a d i c t s t h e r u l e , and b a c k w a r d s and f o r w a r d s i f 

i t i s i r r e l e v a n t . You w i l l have t o c a l l up each r u l e f o u r t i m e s , 

once f o r e a c h i n s t a n c e , as t h e l i g h t s go o u t i n t h e t a c h i s t o s c o p e 

a f t e r e a c h r e s p o n s e " . 

The s u b j e c t was t h e n asked i f he had u n d e r s t o o d t h e 

i n s t r u c t i o n s ( r e p e t i t i o n was g i v e n i f d o u b t s we re e x p r e s s e d ) and 

g i v e n a p r a c t i c e r u n u s i n g an AA r u l e and a TT i n s t a n c e w h i c h d i d n o t 

f i g u r e i n t h e e x p e r i m e n t - he was n o t g i v e n any f e e d b a c k a b o u t t h e 

m e r i t s o f h i s p r a c t i c e r e s p o n s e . I n summary, t h e sequence o f e v e n t s 

p e r t r i a l was: t a c h i s t o s c o p e l o a d e d w i t h r u l e and i n s t a n c e c a r d s ; 

s u b j e c t s i g n a l l e d t o s t a r t ; s t a r t key p r e s s e d once ; s t a r t key p r e s s e d 

a g a i n , c o m p r e h e n s i o n t i m e (CT) r e c o r d e d ; d e c i s i o n s w i t c h p r e s s e d , 

v e r i f i c a t i o n t i m e (VT) and d i r e c t i o n o f d e c i s i o n ( i n d i c a t e d b y l i g h t s 

a t t h e r e a r o f t h e m a c h i n e ) r e c o r d e d ; i n s t a n c e c a r d o r i n s t a n c e and 

r u l e c a r d s ( a f t e r e v e r y f o u r t h t r i a l ) changed . The t i m e r d i s p l a y s and 

d e c i s i o n l i g h t s we re o u t o f t h e s u b j e c t s ' v i e w , a l t h o u g h i f a s u b j e c t 

asked i f he was b e i n g t i m e d ( s e v e r a l d i d s o ) , he was t o l d t h a t he was, 

b u t t h a t t h e r e was no t i m e l i m i t o p e r a t i n g . A f u l l d e b r i e f was g i v e n 

a t t h e end o f t h e t e s t s e s s i o n , 

RESULTS 

( i ) Response f r e q u e n c i e s 

T a b l e 19a g i v e s t h e t o t a l r e s p o n s e f r e q u e n c i e s f o r ' t r u e ' , 

' f a l s e ' , and ' i r r e l e v a n t ' r e s p o n s e s t o a l l t h e l o g i c a l cases on a l l 
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TABLE 19 ( a ) F r e q u e n c i e s o f ' t r u e ' ( T ) , ' f a l s e ' ( F ) , and 

' i r r e l e v a n t ' ( ? ) r e s p o n s e s t o t h e f o u r t r u t h - t a b l e 

cases on t h e f o u r r u l e s f o r t h e A b s t r a c t and 

T h e m a t i c g r o u p s . N = 12 i n each c e l l . D a t a f r o m 

E x p e r i m e n t 7. 

A b s t r a c t T h e m a t i c 
T r u t h - t a b l e cases 

R u l e TT TF FT FF TT TF FT FF 

T 12 0 1 2 12 0 2 2 
AA F 0 10 6 4 0 10 6 0 

9 0 2 5 6 0 2 4 10 

T 1 1 0 5 4 10 2 1 5 
AN F 1 12 1 2 1 10 0 0 

7 0 0 6 6 1 0 1 1 7 

T 11 3 2 1 10 0 2 8 
NA F 0 6 9 4 0 2 9 2 

9 1 3 1 7 2 10 1 2 

T 10 2 5 7 4 4 8 5 
NN F 0 7 2 1 0 5 2 2 

7 2 3 5 4 8 3 2 5 

( b ) F r e q u e n c y o f ' i r r e l e v a n t ' r e s p o n s e s t o t h e f o u r 

t r u t h - t a b l e cases p o o l e d a c r o s s r u l e s as a f u n c t i o n 

o f m a t c h i n g v a l u e . D a t a f r o m E x p e r i m e n t 7 12 

i n each c e l l . 

M a t c h i n g 
v a l u e TT 

A b s t r a c t 

TF FT FF T o t a l TT 

T h e m a t i c 

TF FT FF T o t a l 

pq 0 0 1 4 5 0 0 1 5 6 

pq 0 2 5 7 14 1 2 2 2 7 

pq 1 3 5 6 15 2 3 4 7 16 

pq 2 3 6 6 17 8 10 1 1 10 39 
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t h e f o u r r u l e s . On i n s p e c t i o n , i t seems t h a t i n b o t h g r o u p s t h e r e i s 

an o v e r a l l t e n d e n c y t o g i v e t h e TT case as v e r i f y i n g and t o a l e s s e r 

e x t e n t t h e TF case as f a l s i f y i n g , w h i c h i s i n l i n e w i t h t h e f i n d i n g s 

o f Evans ( 1 9 7 2 , 1 9 7 5 ) . The l o w e r i n c i d e n c e o f t h e s e c o r r e c t l o g i c a l 

c h o i c e s on t h e NA and NN r u l e s , f o u n d by Evans , i s a l s o r e p r o d u c e d h e r e , 

as i s t h e g r e a t e r v a r i a b i l i t y i n t h e c l a s s i f i c a t i o n o f t h e FT and FF 

c a s e s . T h e r e d o e s , h o w e v e r , seem t o be a d i f f e r e n c e on b o t h t h e s e 

p o i n t s b e t w e e n t h e g r o u p s , and n o t i n t h e way one m i g h t have e x p e c t e d : 

t h e c l a s s i f i c a t i o n o f TF as f a l s i f y i n g on t h e NA r u l e a l m o s t d i s a p p e a r s 

i n t h e T h e m a t i c g r o u p , and t h e c l a s s i f i c a t i o n o f t h e FT and FF cases 

as i r r e l e v a n t on t h e AN and AA r u l e s i s a l m o s t unan imous i n t h e T h e m a t i c 

g r o u p b u t n o t i n t h e A b s t r a c t g r o u p . I n a l l t h r e e cases t h e i t e m 

i n v o l v e d i s t h e d o u b l e - m i s m a t c h i n g ( p q ) c o n t i n g e n c y . 

The e f f e c t s o f m a t c h i n g b i a s we re t e s t e d b o t h w i t h i n and 

b e t w e e n t h e two g r o u p s . As we have seen b e f o r e , t h e m a t c h i n g e f f e c t 

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

i t e m s i r r e l e v a n t (where o n l y ' t r u e ' and ' f a l s e ' r e s p o n s e s a re a l l o w e d , 

E x p e r i m e n t 6 w o u l d l e a d us t o e x p e c t more ' f a l s e ' r e s p o n s e s t o t h e s e 

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

on b o t h a n t e c e d e n t and c o n s e q u e n t : t h e r e s h o u l d be more ' i r r e l e v a n t ' 

j u d g e m e n t s , i f m a t c h i n g i s e x e r t i n g an i n f l u e n c e , o f t h e pq and pq 

i t e m s compared w i t h t h e pq and pq i t e m s ( t h e a n t e c e d e n t e f f e c t ) , and 

more ' i r r e l e v a n t s * t o t h e pq and pq i t e m s compared w i t h t h e pq and 

pq i t e m s ( t h e c o n s e q u e n t e f f e c t ) . O n e - t a i l e d s i g n t e s t s on t h e s e 

r e s p o n s e s f r o m i n d i v i d u a l s u b j e c t s we re c a r r i e d o u t t o t e s t t h e s e 

c o m p a r i s o n s i n b o t h g r o u p s : a l l we re s i g n i f i c a n t (p < .05) i n t h e 

p r e d i c t e d d i r e c t i o n s . Thus b o t h A b s t r a c t and T h e m a t i c g r o u p s w e r e 

s i g n i f i c a n t l y i n f l u e n c e d by m a t c h i n g i n t h e i r e v a l u a t i o n s . 
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What o f t h e compa^-isons b e t w e e n g r o u p s , t o t e s t t h e o b s e r v a t i o n s 

made above? T h i s e n t a i l e d a c o m p a r i s o n o f t h e r e l a t i v e s i z e s o f t h e 

m a t c h i n g e f f e c t s o f t h e g r o u p s , and t h e Mann-Whi tney U t e s t was used f o r 

t h i s , c o r r e c t e d f o r t i e s . Each m a t c h i n g c o n t i n g e n c y w i l l have a 

p o s s i b l e maximum o f f o u r ' i r r e l e v a n t ' , o r o t h e r , j u d g e m e n t s o f i t , as 

each i s r e p r e s e n t e d once i n t h e f o u r r u l e s , and as t h e c o m p a r i s o n s f o r 

t h e a n t e c e d e n t and c o n s e q u e n t m a t c h i n g e f f e c t s a r e b e t w e e n p a i r s o f 

i n s t a n c e s , t h e r e i s a p o s s i b l e r a n g e o f s c o r e s f o r each s u b j e c t 

b e t w e e n +8 , where a l l m i s m a t c h i n g i t e m s a r e j u d g e d i r r e l e v a n t and a l l 

m a t c h i n g i t e m s a r e n o t , and -8 where t h e r e v e r s e i s t h e case . These 

s c o r e s a l l o w an i n d e x o f t h e s i z e s o f t h e m a t c h i n g e f f e c t s . These 

t e s t s w e i r e o t w o - t a i l e d , as no f i r m a p r i o r i p r e d i c t i o n s o f g r o u p 

d i f f e r e n c e s we re made. The c o m p a r i s o n s o f t h e a n t e c e d e n t and c o n s e q u e n t 

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

g r e a t e r i n t h e T h e m a t i c g r o u p . ( A n t e c e d e n t e f f e c t : U = 30,5 , 

p < .02; Consequen t e f f e c t , U = 29 , p < . 0 2 ) , L o o k i n g a t T a b l e 19b, 

one can see t h a t t h i s f i n d i n g has i t s s o u r c e p r i m a r i l y i n t h e r e s p o n s e s 

t o t h e pq i n s t a n c e a l o n e - t h i s i t e m was r u l e d o u t as i r r e l e v a n t 8 1 % o f 

t h e t i m e i n t h e T h e m a t i c g r o u p and o n l y 35% o f t h e t i m e i n t h e A b s t r a c t 

g r o u p . 

( i i ) Response l a t e n c i e s 

The c o m p r e h e n s i o n t i m e s (CTs) and v e r i f i c a t i o n t i m e s (VTs) 

were s u b m i t t e d t o a. . log. t r a n s f o r m a t i o n and a n a l y s e d s e p a r a t e l y C T s 

were s u b j e c t e d t o a 2 x 2 x 2 (Groups x P o l a r i t y o f a n t e c e d e n t x 

P o l a r i t y o f c o n s e q u e n t ) a n a l y s i s o f v a r i a n c e , w i t h r e p e a t e d measures on 

t h e l a s t two f a c t o r s . S i g n i f i c a n t m a i n e f f e c t s due t o a l l t h r e e 

f a c t o r s were f o u n d : Groups (F = 14.02, p < . 0 1 ) , A n t e c e d e n t (F = 10.24, 

p < . 0 1 ) , and Consequen t (F = 17.92, p < . 0 0 1 ) , w i t h a s i g n i f i c a n t 
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i n t e r a c t i o n b e t w e e n Groups and A n t e c e d e n t (F = 9 , 3 5 ^ p ,01 j a l l 

r a t i o s were a s s e s s e d on c o n s e r v a t i v e d e g r e e s o f f r e e d o m ; see A p p e n d i x 

C ) . The mean CTs f o r a l l f o u r r u l e s i n b o t h g roups a r e shown i n T a b l e 

20: n e g a t i n g t h e a n t e c e d e n t and c o n s e q u e n t seems t o s l o w u n d e r s t a n d i n g 

u n d e r b o t h t y p e s o f m a t e r i a l s , b u t i t seems t h a t an a f f i r m a t i v e 

a n t e c e d e n t speeds up c o m p r e h e n s i o n o f t h e m a t i c r u l e s r e l a t i v e t o a l l 

t h e o t h e r s e n t e n c e s . 

V e r i f i c a t i o n t i m e s (VTs) were f i r s t s u b j e c t e d t o a 2 x 4 x 2 

X 2 (Groups X t r u t h - t a b l e case x A n t e c e d e n t x C o n s e q u e n t ) a n a l y s i s 

o f v a r i a n c e . The r e s u l t was a f o u r - w a y i n t e r a c t i o n , two l o w e r - o r d e r 

i n t e r a c t i o n s , and t h r e e m a i n e f f e c t s ( A n t e c e d e n t , C o n s e q u e n t , and 

T r u t h - t a b l e c a s e ; see A p p e n d i x D ) . The r e s p o n s e f r e q u e n c i e s however 

have shown t h a t i t i s m a t c h i n g w h i c h seems t o e x e r t t h e g r e a t e r 

i n f l u e n c e o v e r s u b j e c t s ' e v a l u a t i o n s r a t h e r t h a n t r u t h - t a b l e c a s e , and 

so t h e VTs were r e a n a l y s e d w i t h t h e t h r e e w i t h i n - g r o u p f a c t o r s 

r e p l a c e d by a R u l e f a c t o r and a M a t c h i n g case f a c t o r . The a n a l y s i s o f 

v a r i a n c e was t h u s a t h r e e - f a c t o r , 2 ( g r o u p s ) x 4 x 4 one ; see 

A p p e n d i x E, U s i n g c o n s e r v a t i v e d e g r e e s o f f r e e d o m , two s i g n i f i c a n t 

m a i n e f f e c t s and two i n t e r a c t i o n s we re f o u n d : R u l e s (F = 14.29, p < .01) 

and M a t c h i n g v a l u e .(F = 9,47, p < . 0 1 ) , and M a t c h i n g x R u l e s (F = 

5.59, p < .05) and M a t c h i n g x Groups (F = 5,09, p < . 0 1 ) . The a n a l y s i s 

by m a t c h i n g v a l u e s i s t h e r e f o r e j u s t i f i e d b o t h on t h e g r o u n d s o f 

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

f r e q u e n c i e s , and i t i s t h i s a n a l y s i s w h i c h w i l l be d i s c u s s e d f r o m now 

on . I t may be n o t e d s t r a i g h t away t h a t t h e r e i s no o v e r a l l d i f f e r e n c e 

i n VTs due t o t h e two t y p e s o f m a t e r i a l s , r a t h e r i t i s t h e p a t t e r n o f 

l a t e n c i e s w i t h i n t h e g r o u p s w h i c h d i f f e r s . T h i s may be c o n f i r m e d by 

i n s p e c t i n g T a b l e 21 a, where t h e r e l e v a n t mean l a t e n c i e s f o r i n t e r -
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TABLE 20 C o m p r e h e n s i o n t i m e s f o r t h e f o u r r u l e s ( i n s e c o n d s ) i n t h e 

two g r o u p s i n E x p e r i m e n t 7. 

Group AA 

R u l e s 

AN NA NN Mean 

A b s t r a c t 7.33 8.02 7.21 8.87 7.85 

T h e m a t i c 3.58 A.55 5.71 6.99 5.2! 

Mean 5.46 6.29 6.46 7.93 6.53 
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TABLE 21 ( a ) V e r i f i c a t i o n t i m e s i n E x p e r i m e n t 7. T imes ( i n s e c o n d s ) 

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

M a t c h i n g v a l u e 

Groups pq pq pq pq Me an 

A b s t r a c t 6 .45 5 .85 6.62 5.66 6. 15 

T h e m a t i c 5.39 6 .88 7.39 5.01 6. 16 

Me an 5.92 6 .37 7.01 5.34 6. 16 

( b ) V e r i f i c a t i o n t i m e s i n E x p e r i m e n t 7. Times f o r each 

r u l e o r d e r e d i n t e rms o f m a t c h i n g v a l u e . 

M a t c h i n g v a l u e 

R u l e pq pq pq pq Mean 

AA 2.86 3.83 6.86 4.23 4.45 

AN 4.31 6.11 7.91 5.48 5.95 

NA 5.62 6.73 5.43 6.09 5.97 

NN 10.89 8.80 7.82 5.54 8.26 

Mean 5.92 6.37 7.01 5.34 6.16 
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p r e c i n g t h e g r o u p s x m a t c h i n g i n t e r a c t i o n a r e d i s p l a y e d . The re i s l i t t l e 

d i f f e r e n c e b e t w e e n t h e c o n t i n g e n c i e s i n t h e A b s t r a c t g r o u p , and S c h e f f e * 

t e s t s c o n f i r m t h i s , b u t s i m i l a r t e s t s show t h a t i n t h e T h e m a t i c g r o u p 

t h e pq and pq i t e m s t a k e l o n g e r t o e v a l u a t e t h a n do t h e pq and pq i t e m s . 

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

t h e o r d e r o f l a t e n c i e s ( a s s e s s e d w i t h t h e h e l p o f S c h e f f e t e s t s ) i s 

AA < AN = NA < NN, w h i c h i s t h e o r d e r one w o u l d e x p e c t on t h e b a s i s o f 

p r e v i o u s r e s e a r c h ( c f . Evans & News tead , 1977, where a s i m i l a r t h o u g h 

n o n - s i g n i f i c a n t o r d e r i n g was f o u n d ) ; t h e d i f f i c u l t y o f a s s e s s i n g each 

i n d i v i d u a l i t e m seems t o v a r y b e t w e e n t h e r u l e s . 

DISCUSSION 

The f i r s t and most s t r i k i n g a s p e c t o f t h e s e d a t a i s t h e comp

l e t e l a c k o f e v i d e n c e t h a t t r u t h - t a b l e c l a s s i f i c a t i o n s a r e any more 

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

a b s t r a c t . Were i t n o t f o r t h e r e s u l t s o f E x p e r i m e n t s 1 - 5 t h i s w o u l d 

be an a s t o n i s h i n g f i n d i n g , b u t as i t i s t h e p r e s e n t d a t a c o n s t i t u t e ' 

b o t h an i m p o r t a n t c o n f i r m a t i o n and an e x t e n s i o n o f t h e S e l e c t i o n t a s k 

r e s u l t s . Not o n l y has t h e l a c k o f f a c i l i t a t i o n by t h e m a t i c m a t e r i a l s 

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

o b s e r v a t i o n t h a t i n some c i r c u m s t a n c e s t h e T h e m a t i c g r o u p were even 

l e s s l o g i c a l t h a n t h e A b s t r a c t g r o u p - t h e r e was a n e a r l y unan imous 

r u l i n g o u t o f t h e d o u b l e - m i s m a t c h i n g i n s t a n c e as i r r e l e v a n t by T h e m a t i c 

s u b j e c t s , w h a t e v e r i t s l o g i c a l c o n s e q u e n c e s . T h i s i s echoed , somewhat 

p a r a d o x i c a l l y , i n t h e a n a l y s i s o f v e r i f i c a t i o n t i m e s . We have become 

used t o d o u b l y - n e g a t e d , o r d e n i e d , o r m i s m a t c h e d , s e n t e n c e s and 

i n s t a n c e s b r i n g i n g a b o u t e x t r a d i f f i c u l t y , y e t i n T a b l e 21a we 

see t h a t t h e a v e r a g e VT f o r t h e pq i n s t a n c e u n d e r t h e m a t i c r u l e s i s 
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i n f a c t t h e s h o r t e s t r e c o r d e d , so J o r some r e a s o n t h e j u d g e m e n t o f 

t h e d o u b l e - m i s m a t c h i n g case seems p a r t i c u l a r l y e a s y , e s p e c i a l l y when 

m a t e r i a l s a r e r e a l i s t i c . (We d e f e r s p e c u l a t i o n as t o j u s t wha t t h i s 

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

The one a r e a where t h e m a t i c m a t e r i a l s seem t o have a p o s i t i v e l y 

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

s h o r t e r f o r t h e t h e m a t i c r u l e s , and t h e i n t e r a c t i o n o b s e r v e d b e t w e e n 

p o l a r i t y and m a t e r i a l s shows t h a t t h e m a t i c r u l e s w i t h a f f i r m a t i v e 

a n t e c e d e n t s were p a r t i c u l a r l y e a s y , o r a t l e a s t p a r t i c u l a r l y q u i c k , 

t o u n d e r s t a n d . T h i s a c c o r d s w e l l w i t h p r i o r i n t u i t i o n and s u b j e c t s ' 

comments. 

I t w o u l d be p r e m a t u r e t o p u r s u e such d e t a i l e d d i s c u s s i o n , 

b a c k e d as i t i s m o s t l y by t h e i n s p e c t i o n o f mean s o l u t i o n t i m e s f r o m 

j u s t 24 s u b j e c t s . The re a r e a l s o some d i f f e r e n c e s b e t w e e n t h e 

l a t e n c y r e s u l t s o f t h i s e x p e r i m e n t and t h e o n l y c o m p a r a b l e one , t h a t 

o f Evans & Newstead ( 1 9 7 7 ) . They f o u n d t h a t e f f e c t s o b s e r v e d i n t h e 

c o m p r e h e n s i o n t i m e s t e n d e d t o c a r r y o v e r l a r g e l y unchanged t o t h e 

v e r i f i c a t i o n t i m e s , whereas t h i s t e n d e n c y i s f a r l e s s p r o n o u n c e d h e r e 

(one must compare o n l y t h e A b s t r a c t g r o u p ' s r e s u l t s ) . One p o s s i b l e 

r e a s o n f o r t h i s d i f f e r e n c e c o u l d be i n t h e manner o f r e c o r d i n g t h e 

VTs.. I n Evans & Newstead ( 1 9 7 7 ) when t h e s u b j e c t p r e s s e d h i s k e y 

f o r t h e second t i m e t o c a l l up t h e i n s t a n c e , t h e r u l e r e m a i n e d i n v i e w 

b u t i n t h e p r e s e n t s t u d y t h e i n s t a n c e r e p l a c e d t h e r u l e . The l a t t e r 

p r o c e d u r e w o u l d seem t o c o n s t i t u t e a p u r e r measure o f b o t h CT and VT: 

i n t h e Evans & Newstead e x p e r i m e n t t h e s u b j e c t w i l l r e a l i s e a f t e r 

one o r two t r i a l s t h a t he does n o t need t o be t o o s u r e a b o u t h i s 

u n d e r s t a n d i n g o f t h e r u l e , s i n c e he can a l w a y s r e v i e w i t when t h e 

i n s t a n c e comes u p , b u t i n t h e p r e s e n t e x p e r i m e n t he w i l l e q u a l l y 

q u i c k l y a p p r e c i a t e t h a t he must f u l l y comprehend t h e r u l e b e f o r e 
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proceed ing t o h i s exam ina t i on o f the i n s t a n c e . An a d d i t i o n a l s l i g h t 

d i ve rgence between the two exper iments i s i n Evans & Newstead's 

o b s e r v a t i o n o f a s imp le main e f f e c t o f t r u t h - t a b l e case on VT, w h i l e i n 

Exper iment 7 the t r u t h - t a b l e case e f f e c t was subsumed under a complex 

i n t e r a c t i o n and t h e r e f o r e p r a c t i c a l l y u n i n t e r p r e t a b l e . Evans & 

Newstead d i d not use the VT a n a l y s i s by match ing case which was found 

t o be more u s e f u l he re . 

For these reasons then , a r e p l i c a t i o n o f the exper iment i s 

c a l l e d f o r . There are a l s o some q u e s t i o n s r a i s e d here which may be 

answered by a more thorough i n v e s t i g a t i o n : i s the e x t r a - m a t c h i n g 

e f f e c t observed on themat i c m a t e r i a l s a f u n c t i o n o f the l i n g u i s t i c 

form o f the r u l e s used? An a l t e r n a t i v e c o n d i t i o n a l e x p r e s s i o n would 

s e t t l e t h i s . I s match ing o f the k i n d we have seen l i m i t e d t o 

c o n d i t i o n a l s ? The use o f o t h e r sentences shou ld g i v e some i n d i c a t i o n ; 

p r e v i o u s research w i t h d i s j u n c t i v e r u l e s i n the S e l e c t i o n task (e .g . 

van Duyne, 1974; Wason & Johnson-La i rd 1969) suggests t h a t match ing 

b i a s may no t g e n e r a l i s e t o t h i s k i n d o f r u l e a t l e a s t . The use o f 

a r u l e - f o r m which i s immune t o match ing may he lp t o e l u c i d a t e the 

d i f f e r e n c e s between the m a t e r i a l s which have a r i s e n here i n a t r u t h -

t a b l e task b u t no t i n s e v e r a l S e l e c t i o n t a s k s . The nex t exper iment 

t h e r e f o r e uses a more thorough procedure t o extend the p resen t 

i n v e s t i g a t i o n . F u r t h e r d i s c u s s i o n and s p e c u l a t i o n must awa i t i t s 

outcome. 

EXPERIMENT 8 

For the f i n a l exper iment we examine f u r t h e r the e f f e c t s 

found i n Experiment 7, I t i s r a t h e r d i f f i c u l t t o base f i r m c o n c l u s i o n s 

on the l a t e n c y measures taken i n the p r e v i o u s exper imen t , as some o f 
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the e f f e c t s observed i n the VTs are a l i t t l e i n t r i c a t e and the d a t a 

are drawn f rom a s m a l l p o p u l a t i o n . The CTs seem c l e a r e r : t hema t i c 

r u l e s are a p p a r e n t l y e a s i e r t o comprehend, e s p e c i a l l y when the an te 

cedent i s a f f i r m a t i v e . We would expect t h i s t o r e c u r i n a r e p l i c a t i o n , 

b u t the VTs need f u r t h e r , work b e f o r e mean ing fu l i n t e r p r e t a t i o n w i l l be 

p o s s i b l e . The two a d d i t i o n a l r u l e - f o r m s t o be used i n Experiment 8 

shou ld c l a r i f y the r o l e s o f m a t e r i a l s i n comprehension and e v a l u a t i o n 

d i f f i c u l t y : one o f these w i l l be the 'on l y i f * c o n d i t i o n a l , the 

o t h e r the ' e i t h e r or* d i s j u n c t i v e . The former has been found t o share 

many o f the b e h a v i o u r a l c h a r a c t e r i s t i c s o f the ' i f then* sentence b u t 

t o have a s l i g h t l y d i f f e r e n t meaning: i t i s a f f e c t e d by match ing 

b i a s and i s d i r e c t i o n a l l i k e the * i f then ' fo rm, bu t w i t h i t s w e i g h t 

on the consequent r a t h e r than on the antecedent (Evans, 1977a, Evans 

& Newstead, 1977), Evans & Newstead found t h a t comprehension was 

a f f e c t e d by the tempora l o r d e r o f the c o n s t i t u e n t i t e m s , such t h a t the 

' i f then ' sentence most c o m f o r t a b l y expressed a r e l a t i o n where the 

antecedent preceded the consequent i n t i m e , the 'on ly i f form 

e x p r e s s i n g the r e v e r s e r e l a t i o n . Th i s f a c t o r i s c i rcumvented i n 

Experiment 8 because n e i t h e r the a b s t r a c t nor the thema t i c m a t e r i a l s 

c a r r y such tempora l c o n n o t a t i o n s . The d i s j u n c t i v e i s , o f course, 

n o n - d i r e c t i o n a l - i t i s a r u l e o f a l t e r n a t i o n n o t c o n d i t i o n . I t has 

been found i n the p a s t t o i n c u r p a r t i c u l a r d i f f i c u l t y when i t s 

components are negated, b u t t h i s c o n c l u s i o n comes mos t l y f rom i n f e r e n c e 

s t u d i e s (e .g . Johnson-La i rd & T r i d g e l l , 1972; Roberge, 1978), and 

the use o f t hema t i c m a t e r i a l s has no t been s y s t e m a t i c . A d i s j u n c t i v e , 

t h e m a t i c , t r u t h - t a b l e task has never been r e p o r t e d , indeed the d i s 

j u n c t i v e has h a r d l y been touched i n t r u t h - t a b l e exper iments s i n c e 
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J o h n s o n - L a i r d & T a g a r t 0 9 6 9 ) , The e x p l o r a t i o n o f c o m p r e h e n s i o n 

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

t e r r i t o r y , and t h e r e f o r e o f g r e a t i n t e r e s t . 

Of more p r e s s i n g c o n c e r n t h a n t h e l a t e n c y a n a l y s i s , w h i c h i s 

a l w a y s one s t e p removed f r o m a d i r e c t assessmen t o f d i f f i c u l t y , i s t h e 

p a t t e r n o f e v a l u a t i o n s f o u n d i n t h e p r e v i o u s e x p e r i m e n t . The two m a i n 

f i n d i n g s we re f i r s t l y t h a t t h e m a t i c m a t e r i a l s d i d n o t l e a d t o an 

i m p r o v e d l o g i c a l p e r f o r m a n c e , and s e c o n d l y t h a t i n some c i r c u m s t a n c e s 

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

t h e g r e a t e r m a t c h i n g e f f e c t s f o u n d , t h i s i n t u r n a r i s i n g f r o m a 

d o m i n a n t r e g a r d o f t h e d o u b l e - m i s m a t c h i n g case as i r r e l e v a n t b y 

T h e m a t i c s u b j e c t s . The use o f t h e ' o n l y i f c o n d i t i o n a l r u l e - f o r m 

s h o u l d c l a r i f y w h e t h e r t h i s has s o m e t h i n g t o do w i t h ^ the d i r e c t i o n a l i t y 

o f t h e * i f t h e n * s e n t e n c e o r n o t - i t s s l i g h t l y d i f f e r e n t a p p a r e n t 

mean ing m i g h t i n t e r a c t w i t h t h e m a t i c m a t e r i a l s t o a f f e c t i t s known 

s u s c e p t i b i l i t y t o m a t c h i n g . Responses t o t h e d i s j u n c t i v e , w h i c h has 

been f o u n d t o be immune t o m a t c h i n g , s h o u l d t e l l us w h e t h e r e x t r a -

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

r e a s o n i n g o r p e r h a p s a r e f l e c t i o n o f some g e n e r a l s t r a t e g y . F i n a l l y , 

t h e ' i f t h e n * r u l e s s h o u l d p r o v i d e some much-needed r e p l i c a t i o n , o r 

o t h e r w i s e , o f t h e r a t h e r s u r p r i s i n g f i n d i n g s o f t h e p r e v i o u s e x p e r i m e n t . 

METHOD 

S u b j e c t s 

T h i r t y - t w o ma le and f e m a l e s t u d e n t s o f P l y m o u t h P o l y t e c h n i c , 

r e c r u i t e d as p a i d v o l u n t e e r s and w i t h no e x p e r i e n c e o f t a s k s o f t h i s 

t y p e , s e r v e d as s u b j e c t s . They were t e s t e d i n d i v i d u a l l y . 
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Task and M a t e r i a l s 

R u l e s and i n s t a n c e s we re p r e p a r e d on t a c h i s t o s c o p e c a r d s , 

as i n E x p e r i m e n t 7. Because o f t h e i n c l u s i o n o f an e x t r a c o n d i t i o n a l , 

t h e w o r d i n g o f t h e f i r s t s e n t e n c e s was changed f r o m 'Every t i m e . . . * 

t o ' I f . . . t h e n . . . ' . The c o n t e n t o f t h e a b s t r a c t r u l e s was a l s o 

changed , f r o m shapes t o l e t t e r s and numbers . T h i s was because i t 

w o u l d have been i m p o s s i b l e , u s i n g t h e few shape w o r d s a v a i l a b l e , t o 

c o n s t r u c t enough r u l e s and i n s t a n c e s w i t h o u t r e p e t i t i o n . The t h e m a t i c 

m a t e r i a l s were unchanged . T h r e e r u l e - f o r m s were used : ' I f p t h e n q' 

( I T ) , .'p o n l y i f q ' ( 0 1 ) . and ' E i t h e r p o r q' ( E O ) , w i t h t h e f o u r 

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

composed f o r e a c h . No c o m b i n a t i o n o f a n t e c e d e n t and c o n s e q u e n t o c c u r r e d 

more t h a n once i n t h e r u l e s o r i n s t a n c e s . Examples o f t h e k i n d s o f r u l e s 

used a p p e a r i n T a b l e 22. W i t h t h r e e r u l e - f o r m s , f o u r r u l e s t o e a c h 

f o r m , and f o u r i n s t a n c e s t o each r u l e , each s u b j e c t had 48 e v a l u a t i o n s 

t o make. 

P r o c e d u r e 

S u b j e c t s were a g a i n a l l o c a t e d t o A b s t r a c t and T h e m a t i c 

g r o u p s a l t e r n a t e l y . The e q u i p m e n t and t h e p r o g r e s s o f b r i e f i n g , 

t r i a l and d e b r i e f i n g were t h e same as i n t h e p r e v i o u s e x p e r i m e n t , -

w i t h t h e o r d e r i n g o f t r i a l s by a s i m i l a r p a r t i a l r a n d o m i s a t i o n 

p r o c e d u r e : t h e o r d e r o f p r e s e n t a t i o n o f r u l e - f o r m s was r a n d o m i s e d , 

as was t h e o r d e r o f r u l e s and i n s t a n c e s , b u t a l l t h e r u l e s f o r any one 

f o r m and a l l t h e i n s t a n c e s f o r any one r u l e we re p r e s e n t e d s e q u e n t i a l l y 

i n a b l o c k . The w o r d i n g o f t h e i n s t r u c t i o n s was m o d i f i e d t o accommodate 

t h e new c o n d i t i o n s b u t n o t a l t e r e d s u b s t a n t i a l l y , so t h e i n s t r u c t i o n s 

need n o t be r e p r o d u c e d i n f u l l a g a i n . The s u b j e c t s w e r e t o l d t h a t 

t h e y w o u l d see 12 s t a t e m e n t s w h i c h w o u l d be i n t h r e e f o r m s and so 

w o u l d n o t be a l l t h e same; t h e s t a t e m e n t s w o u l d d e f i n e " w h i c h l e t t e r s 
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TABLE 22 Some examples o f the k i n d s o f r u l e used i n Experiment 8 

( i ) ' I f then ' ( I T ) form. 

I f t he re i s a J on the l e f t , then t h e r e i s a 7 on 

the r i g h t . (AA, A b s t r a c t ) 

I f I do no t ea t mut ton then I d r i n k s h e r r y . 

(NA, Themat ic) 

( i i ) 'Only i f * (01) fo rm. 

There i s a D on the l e f t on l y i f t h e r e i s no t a 4 

on the r i g h t . (AN, A b s t r a c t ) 

I ea t cheese on l y i f I d r i n k beer . (AA, Themat ic) 

( i i i ) ' E i t h e r o r ' (EO) fo rm. 

E i t h e r t h e r e i s not a B on the l e f t o r t he re i s 

a 9 on the r i g h t . (NA, A b s t r a c t ) 

E i t h e r I do no t ea t f i s h o r I do no t d r i n k wh i sky . 

(NN, Themat ic) 
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and numbers appea r t o g e t h e r as p a i r s " o r " w h i c h f o o d s and d r i n k s go 

t o g e t h e r i n a s e t o f i m a g i n a r y m e a l s " . 

RESULTS 

( i ) Response f r e q u e n c i e s 

T a b l e 23 g i v e s t h e f r e q u e n c i e s o f ' t r u e ' , ' f a l s e ' , and 

' i r r e l e v a n t * r e s p o n s e s t o a l l t h e c o n t i n g e n c i e s , and T a b l e 24 t h e 

' i r r e l e v a n t ' r e s p o n s e s t o t h e m a t c h i n g c a s e s . The r u l e - f o r m s w i l l 

be c o n s i d e r e d one b y one. F i r s t l y , t h e I T f o r m , w h i c h c o n s t i t u t e s 

t h e r e p l i c a t i o n o f E x p e r i m e n t 7, The same t r e n d s emerge on i n s p e c t i o n 

o f T a b l e 23 as on i n s p e c t i o n o f T a b l e 19: an o v e r a l l s u g g e s t i o n o f 

TT g i v e n as a v e r i f y i n g case and TF as f a l s i f y i n g i n b o t h g r o u p s , and 

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

on t h e NA and NN r u l e s , whe re t h e y f o r m t h e pq i n s t a n c e . T h i s l a t t e r 

t r e n d i s c o n f i r m e d i n T a b l e 24 , where once a g a i n t h e r e i s t h e s t r i k i n g 

i n c r e a s e i n pq * i r r e l e v a n t ' r e s p o n s e s i n t h e T h e m a t i c g r o u p . The 

same t e s t s f o r t h e a n t e c e d e n t and c o n s e q u e n t m a t c h i n g e f f e c t s we re 

p e r f o r m e d as i n E x p e r i m e n t 7, i . e . o n e - t a i l e d s i g n t e s t s , and a g a i n 

b o t h c o m p a r i s o n s were s i g n i f i c a n t f o r b o t h g r o u p s (p < . 0 1 , a l l t e s t s ) . 

The Mann-Whi tney t e s t s f o r t h e s i z e s o f t h e m a t c h i n g e f f e c t s b e t w e e n 

t h e g r o u p s were b o t h s i g n i f i c a n t a l s o : t h e a n t e c e d e n t and c o n s e q u e n t 

m a t c h i n g e f f e c t s were a g a i n l a r g e r i n t h e T h e m a t i c g r o u p , ( A n t e c e d e n t : 

U = 71 .5 , p < ,03; C o n s e q u e n t : U = 44 .5 , p < . 0 0 1 ; o n e - t a i l e d t e s t s ) . 

The same a n a l y s i s was p e r f o r m e d on t h e f r e q u e n c i e s f o r t h e 

0 1 r u l e - f o r m , and t h e f r e q u e n c i e s o f a l l t h r e e r e s p o n s e s t o t h e l o g i c a l 

cases and t h e ' i r r e l e v a n t ' r e s p o n s e s t o t h e m a t c h i n g cases may a l s o 

be i n s p e c t e d i n T a b l e s 23 and 24. S i m i l a r t r e n d s a r e a p p a r e n t , and 

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

w h i c h were t h e same as f o r t h e I T r u l e s . S i g n t e s t s o f t h e a n t e c e d e n t 
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TABLE 23 F r e q u e n c i e s o f ' t r u e * , ' f a l s e - , and ^ i r r e l e v a n t ' r e s p o n s e s 

t o t h e f o u r t r u t h - t a b l e cases on e a c h r u l e on t h e t h r e e 

r u l e - f o r m s . N = 16 i n each c e l l . N o t a t i o n as i n T a b l e 19 

D a t a f r o m E x p e r i m e n t 8. 

I F THEN' 

R u l e s 

AA 

AN 

NA 

NN 

'ONLY I F ' 

ABSTRACT THEMATIC 

TT TF FT FF TT TF FT FF 

T 16 0 3 3 16 1 1 0 

F 0 16 10 3 0 15 8: 3 
? 0 0 3 10 0 0 7 13 

T 15 0 4 7 12 1 1 1 1 
F 1 16 1 2 2 15 1 1 1 
? 0 0 1 1 7 2 0 14 4 

T 15 1 2 9 14 0 1 9 
F 1 8 10 1 1 4 14 2 
? 0 7 4 6 1 12 1 5 

T 13 2 5 1 1 2 2 4 12 

F 0 12 7 1 1 12 9 3 
3 2 4 4 13 2 3 1 

T 16 0 2 6 16 2 4 0 

AA F 0 15 1 1 1 0 13 6 1 
? 0 1 3 9 0 1 6 15 

T 16 1 1 12 14 2 2 10 

AN F 0 15 4 1 1 14 3 4 
? 0 0 1 1 3 1 0 1 1 2 

T 16 3 1 10 12 1 3 12 

NA F 0 6 14 2 3 7 13 4 
9 0 7 1 4 1 8 0 0 

T 12 2 2 9 4 7 4 12 

NN F 2 12 12 5 1 6 9 4 
7 2 2 2 2 1 1 3 3 0 

'EITHER OR' 

T 3 16 16 0 2 12 1 1 0 

AA F 9 0 0 1 1 13 3 4 6 
? 4 0 0 5 1 1 1 10 

T 1 1 7 1 1 2 10 5 3 9 

AN F 4 3 13 6 11 2 6 
? 1 2 2 1 0 0 1 1 1 

T 13 9 5 3 12 3 2 9 

NA F 2 4 8 12 4 3 14 7 
7 1 3 3 1 0 10 0 0 

T 3 14 12 1 2 13 13 3 

NN F 9 2 4 13 2 3 1 13 
? 4 0 0 2 12 0 2 0 
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and consequent match ing e f f e c t s were s i g n i f i c a n t f o r bo th groups 

(p < .01 , a l l t e s t s ) . The between-group Mann-Whitney t e s t s were a l s o 

s i g n i f i c a n t (Antecedent : U = 66, p < .01; Consequent: U = 67.5, 

p < ,03; o n e - t a i l e d t e s t s ) : b o t h e f f e c t s were g r e a t e r i n the Thematic 

group. 

The p i c t u r e f o r the EO r u l e - f o r m i s r a t h e r d i f f e r e n t . I n 

the A b s t r a c t g roup, no match ing e f f e c t s were expected and none were 

observed; i n s t e a d t h e r e was a s i g n i f i c a n t tendency t o r u l e ou t double 

mismatch ing and match ing i tems as i r r e l e v a n t r e l a t i v e t o s i n g l y 

match ing/mismatch ing i t e m s . (p < .01 , t w o - t a i l e d t e s t ) . There were 

fewer ' i r r e l e v a n t ' c l a s s i f i c a t i o n s o v e r a l l than on the c o n d i t i o n a l 

r u l e - f o r m s , as one migh t expect f rom r u l e s o f a l t e r n a t i o n ( c f . 

Johnson-La i rd & T a g a r t , 1969). The ' i r r e l e v a n t * response p r o f i l e 

i n the Thematic group i s c o m p l e t e l y d i f f e r e n t (see Table 24) - t h e r e 

i s now no t r a c e o f the symmet r i ca l e f f e c t seen i n the A b s t r a c t g roup, 

b u t a huge p r o p o r t i o n o f ' i r r e l e v a n t ' responses t o the pq case. Tes ts 

f o r match ing and the s i n g l e v. double e f f e c t were done, bu t t h e i r 

va l u e i s q u e s t i o n a b l e and t h e i r outcomes e n t i r e l y p r e d i c t a b l e : t he re 

was s i g n i f i c a n t ev idence f o r b o t h i n the Thematic group. One does no t 

need s t a t i s t i c s t o p e r c e i v e the s i z e and the source o f the response 

f requency d i f f e r e n c e s between the groups on the EO r u l e - f o r m , 

( i i ) Response l a t e n c i e s 

A l l l a t e n c i e s were aga in g i v e n a l o g . t r a n s f o r m a t i o n . 

Comprehension t imes were s u b j e c t e d t o a 2 x 3 x 2 x 2 (Groups x Rule-

forms X Antecendent x Consequent) a n a l y s i s o f v a r i a n c e , w i t h repea ted 

measures on the l a s t t h r e e f a c t o r s (see Appendix F ) . S i g n i f i c a n t 

main e f f e c t s due t o Rule-forms (F - 15.51, p < .001) , Antecedent (F 

= 72.05, p < .001) and Consequent (F = 35.89, p < .001) were f ound , 

and the re were s i g n i f i c a n t i n t e r a c t i o n s between Antecedent and 
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TABLE 24 F r e q u e n c y o f ' i r r e l e v a n t ' r e s p o n s e s t o t h e f o u r t r u t h - t a b l e 

cases p o o l e d a c r o s s r u l e s as a f u n c t i o n o f m a t c h i n g v a l u e ; 

d a t a f r o m E x p e r i m e n t 8. N = 16 i n each c e l l . 

' I F THEN' 

M a t c h i n g 

'ONLY I F ' 

A b s t r a c t T h e m a t i c 
T r u t h - t a b l e cases 

v a l u e TT TF FT FF T o t a l TT TF FT FF T o t a l 

pq 0 0 4 4 8 0 0 . 1 1 2 

pq 0 0 4 6 10 2 0 3 5 10 

pq 0 2 3 7 12 1 2 7 4 14 

pq 3 7. 1 1 10 31 13 12 14 13 52 

TT TF FT FF T o t a l TT TF FT FF T o t a l 

pq 0 0 1 2 3 0 0 0 0 0 

pq 0 1 2 4 7 1 1 3 0 5 

pq 0 2 3 3 8 1 3 6 2 12 

pq 2 7 1 1 9 . 29 1 1 8 1 1 15 45 

'EITHER OR' 

TT TF FT FF T o t a l TT TF FT FF T o t a l 

pq 4 2 3 2 10 1 0 - 0 0 1 

pq 1 0 0 ! 2 0 1 2 0 3 

pq 1 0 0 1 2 0 0 1 1 2 

pq 4 3 2 5 14 12 10 1 1 10 43 
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Consequen t (F = 16.28, p < .001) and R u l e - f o r m s , A n t e c e d e n t and 

Consequen t (F = 12.84, p < . 0 1 j a l l r a t i o s were t e s t e d on c o n s e r v a t i v e 

d e g r e e s o f f r e e d o m ) . F o r t h e i n t e r p r e t a t i o n o f t h e s e e f f e c t s , one may 

r e f e r t o T a b l e 25 and i n s p e c t t h e means f o r each r u l e and r u l e - f o r m . 

The d a t a a r e p o o l e d a c r o s s g r o u p s because t h e r e was no h i n t o f any e f f e c t 

o f m a t e r i a l s . L o o k i n g a t T a b l e 25 we can see t h a t t h e o r d e r o f d i f f i c u l t y 

o b s e r v e d i n t h e l a s t e x p e r i m e n t o f AA < AN = NA < NN i s u p h e l d on t h e 

I T and 0 1 f o r m s , b u t t h a t t h e p a t t e r n i s d i f f e r e n t on t h e EO f o r m , 

whe re i t i s AA < NN < AN = NA. 

V e r i f i c a t i o n t i m e s were s u b j e c t e d t o a 2 x 3 x 4 x 4 (Groups 

X R u l e - f o r m s x R u l e s x M a t c h i n g c a s e s ) a n a l y s i s o f v a r i a n c e ( s e e 

A p p e n d i x 6 ) , T h e r e were s i g n i f i c a n t m a i n e f f e c t s o f R u l e - f o r m s (F = 

5.54, p < . 0 5 ) , R u l e s (F = 20 .10 , p < .001) and M a t c h i n g case (F = 

5.29, p < . 0 5 ) , and a s i g n i f i c a n t i n t e r a c t i o n b e t w e e n t h e s e t h r e e 

f a c t o r s (F = 4 . 7 1 , p < .05; a l l a s s e s s e d on c o n s e r v a t i v e d e g r e e s o f 

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

were a l s o s i g n i f i c a n t . The most m e a n i n g f u l c o u r s e i n i n t e r p r e t i n g 

t h e s e e f f e c t s i s t o examine t h e mean l a t e n c i e s f o r e a c h r u l e - f o r m 

s e p a r a t e l y ; t h e s e a r e s e t o u t i n T a b l e 2 6 , and t h e o r d e r i n g s a b o u t t o 

be m e n t i o n e d , w h i c h s h o u l d a t t h i s s t a g e be c o n s i d e r e d as a p p r o x i m a t i o n s , 

were a r r i v e d a t w i t h t h e a i d o f S c h e f f e c o m p a r i s o n s w i t h i n each r u l e -

f o r m . On t h e I T f o r m t h e o r d e r o f d i f f i c u l t y o f t h e r u l e s i s n o t w e l l 

d i s t i n g u i s h e d , b u t seems t o f o l l o w t h e o r d e r AA = AN = NA < NN, 

w i t h t h e o r d e r o f t h e m a t c h i n g cases b e i n g pq = pq < pq = p q . These 

o r d e r s a r e s i m i l a r t o t h o s e o b s e r v e d i n E x p e r i m e n t 7 on c o m p a r a b l e 

r u l e s , and once a g a i n t h e s h o r t e s t v e r i f i c a t i o n t i m e s a r e t o t h e 

d o u b l e - m i s m a t c h i n g ( p q ) c a s e . The s i t u a t i o n i s d i f f e r e n t w i t h t h e 0 1 

f o r m : t h e r e i s l i t t l e v a r i a t i o n among t h e r u l e s , a l t h o u g h NN a g a i n 

i n c u r s t h e l o n g e s t t i m e s . The o r d e r f o r m a t c h i n g cases i s pq r pq 
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TABLE 25 Mean C o m p r e h e n s i o n t i m e s p o o l e d a c r o s s g r o u p s f o r t h e 

f o u r r u l e s i n each r u l e - f o r m . D a t a f r o m E x p e r i m e n t 8 

R u l e - f o r m s AA 

R u l e s 

AN NA NN Mean 

I f t h e n 4.80 6.5! 6.73 8131 6.59 

O n l y i f 6.12 7.83 8.55 11,81 8.58 

E i t h e r o r 5.20 9.,48 10.22 7.67 8,14 

Mean 5.37 7.94 8.50 9.26 7.77 
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TABLE 26 Mean V e r i f i c a t i o n t i m e s f o r t h e t h r e e r u l e - f o r m s p o o l e d 

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

v a l u e s . D a t a f r o m E x p e r i m e n t 8. T imes i n s e c o n d s . 

' I F THEN' 

M a t c h i n g v a l u e 

R u l e s pq pq pq pq Me an 

AA 2.98 3.20 6.72 5.43 4.58 

AN 3.99 4.75 6.88 4.62 5.06 

NA 5.08 8.28 4.65 4.89 5.73 

NN 8.70 12.17 8.98 4.52 8.59 

Mean 5.19 7 . 10 6.81 4.86 5.99 

'ONLY I F ' 

pq pq pq pq Mean 

AA 3.26 5.48 11.10 7.35 6.80 

AN 5. 10 4.16 8.89 12.57 7.68 

NA 4.90 8.16 5.30 9.16 6.88 

NN 6.84 8.31 13.87 5.86 8.72 

Me an 5.02 6.53 9.79 8.74 7.52 

'EITHER OR' 

pq pq pq pq Me an 

AA 8.37 4.91 5.24 4.43 5.74 

AN 8.31 7.86 7.15 4.67 7;oo 

NA 10.27 10.65 6.72 5.97 8.40 

NN 9.54 6.30 5.46 8.35 7.41 

Me an 9.12 7.43 6.15 5.86 7.14 

172 



< pq = p q . - t h e d o u b l e m i s m a t c h i n g i n s t a n c e i s by no means t h e f a s t e s t 

h e r e . I n t h e case o f t h e EO f o r m t h e AA r u l e i s t h e e a s i e s t , w i t h 

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

pq t a k e s much t h e l o n g e s t t o v e r i f y , w i t h t h e o t h e r s a b o u t t h e same, 

and pq a g a i n t h e s h o r t e s t . 

I n t h e VT a n a l y s i s t h e r e was some e f f e c t o f m a t e r i a l s : t h e 

g r o u p f a c t o r i n t e r a c t e d w i t h b o t h r u l e s (F = 4.09, p < .01) and 

m a t c h i n g v a l u e s (F = 5 , 1 1 , p < , 0 1 ) . The r e l e v a n t means a r e d i s p l a y e d 

i n T a b l e 27. As i n E x p e r i m e n t 7, t h e r e i s no o v e r a l l m a t e r i a l s e f f e c t 

i n t h e VTs, b u t r a t h e r p a t t e r n d i f f e r e n c e s i n t h e r u l e and m a t c h i n g 

f a c t o r s b e t w e e n t h e g r o u p s . These e f f e c t s must r u n a c r o s s r u l e - f o r m s , 

as m a t e r i a l s do n o t i n t e r a c t w i t h t h i s f a c t o r . Thus i n t h e A b s t r a c t 

g r o u p t h e NN v e r i f i c a t i o n l a t e n c i e s a r e l o n g e r t h a n t h e o t h e r s , 

whereas t h e r e i s no s u c h t r e n d i n t h e T h e m a t i c g r o u p ; i n t h e A b s t r a c t 

g r o u p t h e r e seem t o be no a p p r e c i a b l e d i f f e r e n c e s b e t w e e n t h e m a t c h i n g 

c a s e s , b u t i n t h e T h e m a t i c g r o u p t h e l a t e n c i e s on t h e pq c a s e , and t o 

a l e s s e r e x t e n t t h e pq c a s e , a r e s u b s t a n t i a l l y t h e s h o r t e r . 

DISCUSSION 

I n t e r p r e t i n g t h e s e r e s u l t s , e s p e c i a l l y t h e l a t e n c y d a t a , 

c o u l d e a s i l y descend i n t o a v i s i o n o f t o o many t r e e s and n o t enough 

wood. The l a t e n c i e s w i l l t h e r e f o r e be d i s c u s s e d p r i m a r i l y i n t e rms 

o f t h e o v e r a l l e f f e c t s o b s e r v e d i n them, and comments on c e l l means 

k e p t t o a min imum. I n d o i n g t h i s one r u n s t h e r i s k o f a p p e a r i n g v a g u e , 

b u t i t mus t be remembered t h a t t h e l a t e n c i e s we re e s s e n t i a l l y a 

s u p p l e m e n t a r y measure i n t h i s and t h e p r e v i o u s e x p e r i m e n t , and t h a t 

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

m u l t i f a c t o r i a l a n a l y s e s o f v a r i a n c e f r o m an N o f 32 i s d e b a t a b l e . The 
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TABLE 27 ( a ) Mean V e r i f i c a t i o n t i m e s f o r t h e two g r o u p s o r d e r e d i n 

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

f a c t o r s . T imes i n s e c o n d s . D a t a f r o m E x p e r i m e n t 8 

Groups 

A b s t r a c t 

T h e m a t i c 

Mean 

M a t c h i n g v a l u e 

pq pq pq pq 

6.58 6.84 7.06 7.10 

6.31 7.19 8.10 5.87 

6.45 7.02 7.58 6.49 

Me an 

6.90 

6.87 

6.89 

( b ) Mean VTs f o r b o t h g r o u p s o r d e r e d i n t e r m s o f r u l e s 

and p o o l e d a c r o s s t h e o t h e r f a c t o r s . D a t a f r o m 

E x p e r i m e n t 8. 

R u l e s 

Groups AA AN NA NN Me an 

A b s t r a c t 5.39 6.09 6.82 9.26 6.89 

T h e m a t i c 6.02 7.06 7.18 7 .23 6.88 

Me an 5.70 6.58 7.00 8.25 6.89 
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m a j o r emphas i s o f i n t e r p r e t a t i ^ o n i s ont. t h e r e s p o n s e f r e q u e n c i e s ^ not 

o n l y because i n r e a s o n i n g r e s e a r c h i t i s t h e s o l u t i o n s - w h r c h p e o p l e 

a r r i v e a t r a t h e r t h a n t h e t i m e t h e y t a k e t o a r r i v e w h i c h i s o f p r i m a r y 

i n t e r e s t , b u t a l s o because some r e v e a l i n g t r e n d s i n t h e f r e q u e n c y d a t a 

have emerged. The i m p l i c a t i o n s o f t h e c u r r e n t f i n d i n g s g e n e r a l i s e 

beyond t h e p r e s e n t e x p e r i m e n t a l s e t t i n g , and t h e s e g e n e r a l i m p l i c a t i o n s 

w i l l be d i s c u s s e d i n due c o u r s e , b u t f o r t h e moment we need t o c o n s i d e r 

t h e r e s u l t s as t h e y r e l a t e t o p r e v i o u s t r u t h - t a b l e r e s e a r c h . 

The ' i f t h e n * r u l e s . 

The r e s u l t s o f t h e m a t c h i n g a n a l y s e s b o t h w i t h i n and b e t w e e n 

t h e g r o u p s , and an i n s p e c t i o n o f T a b l e s 23 and 24 a l o n g w i t h T a b l e 19, 

show t h a t t h e r e s u l t s f o r t h e I T r u l e s i n E x p e r i m e n t 8 p r o v i d e an 

a l m o s t e x a c t r e p l i c a t i o n o f t h e f i n d i n g s o f E x p e r i m e n t 7. T h i s i s 

c o n t i n u e d t o a l e s s e r e x t e n t i n t h e l a t e n c i e s , where t h e o v e r a l l mean 

CTs and VTs a r e v e r y c l o s e . However, t h e m a t e r i a l s e f f e c t on CTs 

i n E x p e r i m e n t 7 has n o t been r e p e a t e d : t h e r e was no e v i d e n c e i n 

E x p e r i m e n t 8 t h a t any o f t h e t h e m a t i c r u l e s were e a s i e r t o comprehend 

t h a n t h e a b s t r a c t r u l e s . T h i s may be due t o t h e s l i g h t change i n 

w o r d i n g , b u t t h i s i s u n l i k e l y as w o r d i n g changes have been f o u n d t o 

have l i t t l e e f f e c t on t h e S e l e c t i o n t a s k , and t h e r e was no e f f e c t on 

a c t u a l r e s p o n s e s . I t i s more l i k e l y t h a t t h e embedd ing o f t h e I T 

r u l e s among e i g h t o t h e r s e n t e n c e s was r e s p o n s i b l e , s u b j e c t s h a v i n g 

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

d i f f e r e n c e s w o u l d emerge. A l t h o u g h t h e r e was no s i g n i f i c a n t 

i n t e r a c t i o n o f m a t e r i a l s w i t h o t h e r f a c t o r s i n t h e VT a n a l y s i s , i t 

i s i n t e r e s t i n g t o n o t e t h a t t h e mean VTs f o r t h e two g r o u p s t a k e 

s i m i l a r p a t t e r n s i n E x p e r i m e n t 8 as i n E x p e r i m e n t 7 ( s e e T a b l e s 27a 

and 2 1 a ) , T h e r e i s l i t t l e d i f f e r e n c e b e t w e e n t h e m a t c h i n g i t e m s i n 
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t h e A b s t r a c t g r o u p , b u t a marked s p e e d i n g o f e v a l u a t i o n o f t h e pq and 

pq i n s t a n c e s i n t h e T h e m a t i c g r o u p . 

The * o n l y i f * r u l e s . 

The r e s u l t s f o r t h i s a l t e r n a t i v e f o r m o f t h e c o n d i t i o n a l 

show a g e n e r a l s i m i l a r i t y t o t h o s e f o r t h e I T f o r m , b u t t h e r e a r e some 

d i f f e r e n c e s w h i c h s h o u l d a l s o be n o t e d . I n t h e r e s p o n s e f r e q u e n c i e s t h e 

r e s u l t s o f t h e m a t c h i n g a n a l y s e s a r e much t h e same, w i t h t h e g r e a t e r 

r e j e c t i o n o f t h e pq case as i r r e l e v a n t u n d e r t h e m a t i c m a t e r i a l s . I n 

t h e l a t e n c y a n a l y s i s however t h e r e a r e some s u b s t a n t i a l d i f f e r e n c e s . 

F i r s t l y , t h e c o m p r e h e n s i o n t i m e s a r e on a v e r a g e a f u l l two seconds 

l o n g e r f o r t h e 0 1 r u l e s t h a n f o r t h e I T f o r m , w i t h a p a r t i c u l a r 

d i f f e r e n c e on t h e d o u b l y - n e g a t e d r u l e ; i n d e e d , some o f t h e s u b j e c t s 

r e m a r k e d d u r i n g d e b r i e f i n g how d i f f i c u l t i t was t o make sense o f a 

* n o t p o n l y i f n o t q ' s e n t e n c e . S i m i l a r l y , t h e VTs f o r m a d i s t i n c t l y 

d i f f e r e n t p a t t e r n , w i t h g e n e r a l l y l o n g e r t i m e s and no s u g g e s t i o n o f 

t h e r a p i d i t y o f r e s p o n d i n g t o t h e pq i n s t a n c e o b s e r v e d on t h e I T 

r u l e s - a f a c t w h i c h must c o n s t r a i n any g e n e r a l c o n c l u s i o n s a b o u t t h i s . 

Taken t o g e t h e r , t h e s e r e s u l t s i n d i c a t e t h a t t h e * o n l y i f f o r m i s 

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

* i f t h e n ' , and t h a t n e g a t i o n can cause e s p e c i a l d i f f i c u l t i e s w i t h t h i s 

f o r m w h i c h a r e n o t e x p e r i e n c e d w i t h I T s e n t e n c e s . S i m i l a r c o n c l u s i o n s 

a r o s e f r o m t h e s t u d y o f t h e s e two e x p r e s s i o n s by Evans & Newstead 

( 1 9 7 7 ) , who a l s o showed t h a t t h e 0 1 f o r m t o o k a more n a t u r a l p a r t i n 

e x p r e s s i n g a r e v e r s e t e m p o r a l o r d e r o f a n t e c e d e n t and c o n s e q u e n t . T h e r e 

was no s u c h s p e c i f i c a t i o n o f t e m p o r a l i t y i n t h e p r e s e n t e x p e r i m e n t , so 

p e r h a p s t h e 0 1 f o r m a c q u i r e s some o f i t s e x t r a d i f f i c u l t y when used 

o u t s i d e t h i s p a r t i c u l a r c o n t e x t . 
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The ' e i t h e r o r * r u l e s . 

T h e r e i s n o t a g r e a t d e a l o f p r e v i o u s r e s e a r c h w i t h w h i c h 

t h e p r e s e n t r e s u l t s can be compared ; t h e n e a r e s t r e l a t i v e t o t h e 

p r e s e n t e x p e r i m e n t i s an i n p r e s s s t u d y by Evans & Newstead . 

A l t h o u g h t h e y used c o n s t r u c t i o n and e v a l u a t i o n p r o c e d u r e s , t h e 

l a t t e r w i t h o u t an ' i r r e l e v a n t ' r e s p o n s e c a t e g o r y , t h e y d i d use t h e 

l a t e n c y measu res , and a l s o l e f t t h e j u d g e m e n t o f i n c l u s i v e v . 

e x c l u s i v e d i s j u n c t i o n t o t h e s u b j e c t s . We t h e r e f o r e c o n s i d e r t h r e e 

i m p o r t a n t f a c e t s o f t h e EO d a t a i n t u r n : f r e q u e n c i e s , l a t e n c i e s , 

and i n c l u s i v e / e x c l u s i v e c l a s s i f i c a t i o n . 

F i r s t l y , t h e n , t h e r e s p o n s e f r e q u e n c i e s . I t has b e e n 

c o n t e n d e d b e f o r e t h a t t h e d i s j u n c t i v e r u l e - f o r m i s immune t o m a t c h i n g 

b i a s ( e . g . v a n Duyne, 1 9 7 3 ) , and t h i s i s c o n f i r m e d i n E x p e r i m e n t 8. 

Evans & Newstead ( i n p r e s s ) came t o t h e same c o n c l u s i o n , and 

r e m a r k , a l o n g w i t h J o h n s o n - L a i r d & T a g a r t ( 1 9 6 9 ) , t h a t t h i s was 

p r o b a b l y due t o a l a c k o f use o f t h e ' i r r e l e v a n t ' c a t e g o r y i n 

c o n s i d e r i n g t h e d i s j u n c t i v e . C e r t a i n l y , t h e r e were f e w e r cases i n 

E x p e r i m e n t 8 j u d g e d i r r e l e v a n t t o t h e EO r u l e s ( M % ) t h a n t o t h e 

I T ( 2 4 % ) o r 0 1 ( 1 8 % ) r u l e s h e r e i n t h e A b s t r a c t g r o u p ; t h e t r e a t m e n t 

o f t h e t h e m a t i c r u l e s seems t o have been r a d i c a l l y d i f f e r e n t . The 

r e l a t i v e c o n s i s t e n c y o f r e s p o n d i n g o b s e r v e d by J o h n s o n - r L a i r d &, . T a g a r t 

on an a b s t r a c t NA d i s j u n c t i v e i s e n t i r e l y a b s e n t h e r e : no one 

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

Of c o u r s e , t h e most s t r i k i n g f e a t u r e o f t h e f r e q u e n c y d a t a i s t h e 

d i f f e r e n c e i n t h e p a t t e r n s o f ' i r r e l e v a n t * r e s p o n s e s b e t w e e n t h e tv/o 

t y p e s o f m a t e r i a l s , w i t h t h e pq case b e i n g r u l e d o u t i n t h e same way 

as i t was on t h e c o n d i t i o n a l r u l e s . The d i f f e r e n c e i s a l l t h e more 

marked because t h e p a t t e r n o f ' i r r e l e v a n t s ' i n q u a l i t a t i v e l y changed 
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i n t h e two g r o u p s - i t i s n o t t h a t thei^e i s s i m p l y an a p p a r e n t change 

i n r e s p o n d i n g t o one p a r t i c u l a r c o n t i n g e n c y , as seemed t o be h a p p e n i n g 

on t h e c o n d i t i o n a l s . W i t h t h e m a t i c d i s j u n c t i v e s , i t seems t h a t t h e 

d o u b l e - m i s m a t c h i n g i n s t a n c e r s t h e o n l y one c o n s i d e r e d i r r e l e v a n t , and 

i t i s c o n s i d e r e d i r r e l e v a n t most o f t h e t i m e . The s i m i l a r i t y o f 

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

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

d i s j u n c t i v e s , has g e n e r a l i m p l i c a t i o n s f o r a t h e o r e t i c a l a c c o u n t o f 

t h e t r e a t m e n t o f t h e t h e m a t i c t a s k . T h i s , and t h e d i f f e r e n c e b e t w e e n 

t h e m a t e r i a l s , w i l l be e n l a r g e d upon a f t e r e x a m i n a t i o n o f t h e o t h e r 

a s p e c t s o f t h e d i s j u n c t i v e d a t a , l a t e n c i e s and t h e i n c l u s i v e / e x c l u s i v e 

c l a s s i f i c a t i o n , t o w h i c h we now t u r n . 

I t has o f t e n been n o t e d t h a t s i n g l y - n e g a t e d d i s j u n c t i v e s 

g i v e r i s e t o f e w e r l o g i c a l l y c o r r e c t s o l u t i o n s t h a n do d o u b l y 

a f f i r m a t i v e o r n e g a t i v e d i s j u n c t i v e s ( e . g . R o b e r g e , 1976; J o h n s o n - L a i r d 

& T r i d g e l l , 1 9 7 2 ) . T h i s c o u l d a r i s e f r o m an o p e r a t i o n a l d i f f i c u l t y 

due t o , f o r i n s t a n c e , d e n y i n g a n e g a t i v e w i t h an a f f i r m a t i v e , o r t o 

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

Evans ( 1 9 7 2 c ) a r g u e s f o r t h e l a t t e r , and a r e a d y p r e d i c t i o n f r o m t h i s 

a rgumen t i s t h a t c o m p r e h e n s i o n t i m e s t o t h e AN and NA d i s j u n c t i v e s 

s h o u l d be l o n g e r t h a n t h o s e f o r t h e AA and NN r u l e s . The. 

Evans & Newstead s t u d y c i t e d above l o o k e d a t t h i s , and i n d e e d f o u n d 

an i n t e r a c t i o n b e t w e e n n e g a t i o n o f t h e f i r s t and second componen t s , 

b u t o n l y t o t h e e f f e c t t h a t l a t e n c i e s t o t h e AA r u l e s we re s h o r t e r 

t h a n t o t h e o t h e r t h r e e . T h i s i s n o t v e r y s u r p r i s i n g , and can be 

t a k e n as o n l y p a r t i a l c o n f i r m a t i o n o f t h e i n i t i a l h y p o t h e s i s . 

However , t h e CTs o b t a i n e d i n t h e p r e s e n t s t u d y p r o v i d e s t r o n g e r 
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c o n f i r m a t i o n : f r o m T a b l e 25 we can see t h a t t h e AN and NA r u l e s r e a l l y 

d i d t a k e l o n g e r t o comprehend t h a n t h e AA and NN, u n d e r b o t h t y p e s o f 

m a t e r i a l s , and t h a t AA t i m e s were s h o r t e r t h a n NN t i m e s . S o l u t i o n 

l a t e n c i e s (VTs) f o r m t h e same p a t t e r n i n t h i s e x p e r i m e n t as i n Evans 

& Newstead 's : t h e AA s e n t e n c e r e c o r d s t h e s h o r t e s t t i m e , w i t h l i t t l e 

d i f f e r e n c e b e t w e e n t h e o t h e r s . I n t e r m s b o t h o f u n d e r s t a n d i n g and 

e v a l u a t i o n t h e n , n e g a t i o n seems t o cause p a r t i c u l a r d i f f i c u l t i e s w i t h 

t h e d i s j u n c t i v e , and a s i n g l e n e g a t i v e can make t h e s e d i f f i c u l t i e s 

a c u t e ; t h e m a t i c m a t e r i a l s do n o t a l l e v i a t e t h e p r o b l e m s . 

Whether t h e d i s j u n c t i v e i s t a k e n t o c a r r y an i n c l u s i v e ( p 

o r q o r b o t h ) o r e x c l u s i v e (p o r q b u t n o t b o t h ) c o n n o t a t i o n seems 

t o depend on w h e t h e r a g i v e n a u t h o r i s w r i t i n g f r o m a l o g i c a l o r 

l i n g u i s t i c s t a n d p o i n t . The l o g i c i s t p o i n t o f v i e w i s t h a t t h e d i s 

j u n c t i v e s h o u l d be c o n s i d e r e d i n c l u s i v e u n l e s s s p e c i f i e d o t h e r w i s e 

( e . g . Wason & J o h n s o n - L a i r d , 1969) and p e r h a p s n o t even t h e n ( E n n i s , 

1 9 7 6 ) , w h i l e t h e l i n g u i s t i c a l l y o r i e n t e d p s y c h o l o g i s t t a k e s e x a c t l y 

t h e o p p o s i t e v i e w , as e x p r e s s e d by F i l l e n b a u m ( 1 9 7 4 ^ ) : " i n n a t u r a l 

l a n g u a g e i t may...be q u i t e d i f f i c u l t t o i n t e r p r e t * o r * i n an i n c l u s i v e 

s e n s e " , l ^ i c h o f t h e s e v i e w s w i l l be t h e c o r r e c t one when u n q u a l i f i e d 

d i s j u n c t i v e s a r e e v a l u a t e d i s an e m p i r i c a l q u e s t i o n , - w h i c h can be 

answered by e x a m i n i n g b o t h t h e p r e s e n t d a t a and t h o s e o f Evans & 

Newstead ( i n p r e s s ) . The answer c e n t r e s on t h e TT l o g i c a l c a s e : 

i t v e r i f i e s an i n c l u s i v e , s i n c e t h i s a l l o w s t h e o c c u r r e n c e o f b o t h 

i t e m s t o g e t h e r , b u t f a l s i f i e s an e x c l u s i v e , s i n c e t h i s p r o h i b i t s 

t h e i r c o - o c c u r r e n c e . Evans & News tead , u s i n g a b s t r a c t m a t e r i a l s , 

f o u n d a m a j o r i t y o f s u b j e c t s c l a s s i f y i n g t h e TT case as t r u e , i e . 

a d o p t i n g t h e i n c l u s i v e c l a s s i f i c a t i o n , b u t i n t h e p r e s e n t s t u d y 
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t h e r e was a c l e a r p r e f e r e n c e f o r t h e e x c l u s i v e ; n i n e o u t o f s i x t e e n 

s u b j e c t s i n t h e A b s t r a c t g r o u p c l a s s i f i e d t h e TT case Con t h e AA r u l e ) 

as f a l s e and o n l y t h r e e c l a s s i f i e d i t as t r u e , and t h e p r e f e r e n c e was 

even c l e a r e r i n t h e T h e m a t i c g r o u p , whe re 13 o f t h e 16 s u b j e c t s used 

t h e e x c l u s i v e c l a s s i f i c a t i o n . The c o n c l u s i o n , a somewhat weak one 

p e r h a p s , must t h e r e f o r e be t h a t b o t h i n c l u s i v e and e x c l u s i v e c l a s s 

i f i c a t i o n s a r e open t o t h e s u b j e c t , t h e d i r e c t i o n o f t h e c h o i c e b e i n g 

c l a r i f i e d by c o n t e x t . I t i s w o r t h n o t i n g t h a t t h e v e r i f i c a t i o n 

l a t e n c y t o t h e TT case on t h e AA d i s j u n c t i v e i n t h e p r e s e n t s t u d y 

was a p p r e c i a b l y l o n g e r t h a n t h o s e t o t h e o t h e r c a s e s , so p e r h a p s 

s u b j e c t s s p e n t some t i m e a g o n i s i n g o v e r w h e t h e r t h e s e n t e n c e a l l o w e d 

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

CONCLUSION 

We can now summar ise t h e m a i n f i n d i n g s o f E x p e r i m e n t 8. 

F i r s t l y , t h e r e s u l t s f r o m t h e I T r u l e s p r o v i d e a good r e p l i c a t i o n o f 

t h e r e s u l t s o f E x p e r i m e n t 7, e x c e p t f o r an i n t e r a c t i v e e f f e c t i n t h e 

c o m p r e h e n s i o n t i m e s t h a t d i d n o t r e a p p e a r . The d i f f e r e n t e x p r e s s i o n s 

o f t h e c o n d i t i o n a l made l i t t l e d i f f e r e n c e t o t h e r e a s o n i n g r e s p o n s e s 

t o them, a r e s u l t w h i c h has been f o u n d b e f o r e ( s e e Wason & J o h n s o n -

L a i r d , 1 9 7 2 ) . T a k i n g t h e two c o n d i t i o n a l s i n E x p e r i m e n t 8 ( I T and 0 1 ) 

t o g e t h e r , we can see t h a t t h e r e s p o n s e f r e q u e n c i e s t o t h e a b s t r a c t 

r u l e s a c c o r d c l o s e l y w i t h t h e p a t t e r n s p r e v i o u s l y o b s e r v e d by Evans 

( 1 9 7 2 b , 1975; Evans & News tead , 1977) when n e g a t i v e s a r e used i n 

t h e r u l e s : t h e r e i s an i n c r e a s i n g t e n d e n c y f o r i n s t a n c e s t o be 

c l a s s i f i e d as i r r e l e v a n t t o t h e e x t e n t t h a t t h e y do n o t match t h e 

i t e m s named i n t h e r u l e s . I n t h e t h e m a t i c r u l e s t h e r e a r e s i m i l a r 

b a s i c p a t t e r n s , e x c e p t f o r a much i n c r e a s e d r u l i n g o u t o f t h e 
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d o u b l e - m i s m a t c h i n g ( p q ) c a s e as i r r e l e v a n t . T h e r e i s no i n d i c a t i o n t h a t 

t h e m a t i c m a t e r i a l s l e a d t o more l o g i c a l e v a l u a t i o n s , o r even t h ^ t t h e y 

make t h e c o n d i t i o n a l s e a s i e r t o u n d e r s t a n d (CT) o r r e a s o n w i t h ( V T ) . 

I n t h e case o f t h e EO r u l e s , i t was f o u n d t h a t t h e p r e f e r r e d c l a s s 

i f i c a t i o n o f t h e TT l o g i c a l case was i n a c c o r d w i t h an e x c l u s i v e 

i n t e r p r e t a t i o n o f t h e d i s j u n c t i v e , and t h a t t h i s p r e f e r e n c e was 

most c l e a r l y marked u n d e r t h e m a t i c m a t e r i a l s . The p r e d i c t e d d i f f i c u l t y 

due t o n e g a t i o n was o b s e r v e d u n d e r b o t h t y p e s o f c o n t e n t ( V T ) , w i t h t h e 

s i n g l y - n e g a t e d r u l e s t a k i n g s u b s t a n t i a l l y l o n g e r t o u n d e r s t a n d t h a n 

t h e AA r u l e , w i t h NN i n b e t w e e n (CT) . I t i s d i f f i c u l t t o come t o 

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

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

t h e two g r o u p s , an e f f e c t seen mos t g r a p h i c a l l y i n t h e r e s p o n s e s t o 

t h e pq c a s e . Here t h e p a t t e r n o b s e r v e d i n t h e A b s t r a c t g r o u p , and t o 

a l e s s e r e x t e n t i n t h e Evans & Newstead s t u d y , i s r e p l a c e d e n t i r e l y i n 

t h e T h e m a t i c g r o u p . These d i f f e r e n c e s , and t h e s i m i l a r i t y o f t h e pq 

r e s p o n s e p a t t e r n s t o t h o s e seen on t h e m a t i c c o n d i t i o n a l s , p r o v i d e some 

c l u s e s as t o t h e n a t u r e and s o u r c e o f t h e v a r y i n g t r e a t m e n t o f t h e two 

t y p e s o f c o n t e n t . T h i s t h e o r e t i c a l a c c o u n t w i l l be u n d e r t a k e n i n t h e 

n e x t c h a p t e r . 
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A t h e o r e t i c a l a c c o u n t o f t r u t h - t a b l e t a s k p e r f o r m a n c e 

I n t h e n e x t few pages a t h e o r y o f t r u t h - t a b l e t a s k p e r f o r m a n c e 

w i l l be d e v e l o p e d , based p r i m a r i l y on t h e d a t a f r o m t h e T h e m a t i c g r o u p s 

i n E x p e r i m e n t s 7 and 8. I n much o f t h i s d i s c u s s i o n , a l t h o u g h i t i s 

t h e d a t a f r o m t h e l a t t e r e x p e r i m e n t w h i c h w i l l be r e f e r r e d t o 

e x p l i c i t l y , t h e r e s u l t s o f E x p e r i m e n t 7 a r e i m p l i c i t i n i t , as t h e y 

were r e p e a t e d a l m o s t e x a c t l y and a r e c o v e r e d by any p o i n t s made a b o u t 

E x p e r i m e n t 8. The t h e o r y i s based on t h e T h e m a t i c d a t a because i t i s 

h e r e t h a t new and i n t e r e s t i n g t r e n d s have emerged w h i c h can.be used as 

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

p e r f o r m a n c e , w h i c h c a n n o t be d i s t i n g u i s h e d on t h e b a s i s o f t h e r e s u l t s 

f r o m t h e A b s t r a c t g r o u p . The f i r s t o f t h e s e f o r m u l a t i o n s i s Evans* 

( 1 9 7 2 c , 1977b) w e l l - k n o w n c o n c e p t i o n o f t h e c o m p e t i t i o n i n r e a s o n i n g 

p e r f o r m a n c e o f two c o g n i t i v e ( o r s t a t i s t i c a l ) f a c t o r s : i n t e r p r e t a t i v e 

and o p e r a t i o n a l t e n d e n c i e s . These c o r r e s p o n d r e s p e c t i v e l y t o t he l o g i c a l 

r e q u i r e m e n t s o f t h e t a s k and t o n o n - l o g i c a l r e s p o n s e f a c t o r s such as 

m a t c h i n g . The second f o r m u l a t i o n , and t h e one t h a t w i l l be u r g e d h e r e , 

i s t h a t t h e d i s t i n c t i o n o f i n t e r p r e t a t i o n and o p e r a t i o n may, a t l e a s t 

i n t h e t r u t h - t a b l e t a s k , be a r t i f i c i a l , t h a t ' m a t c h i n g b i a s ' may be a 

misnomer a l t h o u g h t h e b e h a v i o u r i t r e f e r s t o i s g e n u i n e enough , and 

t h a t t r u t h - t a b l e p e r f o r m a n c e can be v i e w e d as an a c t i v e a t t e m p t on t h e 

s u b j e c t s ' p a r t t o c o n s t r u c t t r e a t m e n t s o f t h e m a t e r i a l s w i t h w h i c h t h e y 

have t o w o r k . T h i s v i e w w i l l a l s o be a p p l i e d t o o t h e r r e a s o n i n g 

s i t u a t i o n s . 

L e t us b e g i n by l o o k i n g a g a i n a t t h e r e s u l t s o f t h e l a s t 

two e x p e r i m e n t s . I n b r i e f , i t was f o u n d t h a t A b s t r a c t s u b j e c t s ' 

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

r e s p o n d i n g w i t h , on c o n d i t i o n a l s , a t e n d e n c y t o r u l e o u t as i r r e l e v a n t 

t h o s e i n s t a n c e s w h i c h m i s m a t c h e d t h e i t e m s named i n t h e r u l e s ( m a t c h i n g 
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b i a s ) ; and t h a t t h i s t e n d e n c y was g r e a t e r when t h e m a t i c m a t e r i a l s 

we re u s e d . I n t h e case o f d i s j u n c t i v e s e n t e n c e s , t h i s i n c r e a s e 

r e p r e s e n t e d a t o t a l change b e t w e e n t h e m a t e r i a l s - a b s t r a c t d i s j u n c t i v e s 

were immune f r o m t h e m a t c h i n g e f f e c t . T h i s i s an o v e r s i m p l i f i e d 

a c c o u n t o f wha t a c t u a l l y happened , as we s h a l l s h o r t l y see . 

T h e r e a r e two ways o f c h a r a c t e r i s i n g m a t c h i n g b e h a v i o u r 

p s y c h o l o g i c a l l y . F i r s t l y , t h e r e i s Evans ' ( 1 9 7 2 b , c ) o r i g i n a l 

f o r m u l a t i o n : t h a t t h e c l a s s i f i c a t i o n o f m i s m a t c h i n g i t e m s as 

i r r e l e v a n t i s due t o a p u r e r e s p o n s e t e n d e n c y w h i c h c u t s a c r o s s an 

o t h e r w i s e c h i e f l y l o g i c a l a p p r a i s a l o f t h e i n s t a n c e s . T h i s i s de 

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

o r d i n a r y a f f i r m a t i v e (AA) s e n t e n c e t h e r u l i n g o u t o f m i s m a t c h i n g 

cases c o i n c i d e s w i t h Wason's i d e a o f a ' d e f e c t i v e ' t r u t h - t a b l e , i n 

w h i c h ' i r r e l e v a n t ' i s a t h i r d v a l u e b e s i d e s ' t r u e ' and ' f a l s e ' . 

However, a n o t h e r way o f l o o k i n g a t t h e b e h a v i o u r o b s e r v e d w i t h n e g a t e d 

r u l e s i s t o v i e w i t as a r i s i n g f r o m r e - i n t e r p r e t a t i o n s o f t h e r u l e s 

r a t h e r t h a n r e s p o n s e s t o t h e i n s t a n c e s : i f s u b j e c t s were i g n o r i n g 

t h e n e g a t i v e s i n t h e r u l e s , t h e m a t c h i n g cases w o u l d have t h e same 

l o g i c a l v a l u e s a c r o s s a l l r u l e s , and t h e ' i r r e l e v a n t ' r e s p o n s e s w o u l d 

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

t h e s e r e c a s t r u l e s . Evans assumes t h a t n e g a t i v e s r e f l e c t a r e s p o n s e 

b i a s , i . e . t h a t t h e r e i s no i n t e r a c t i o n b e t w e e n n e g a t i o n and i n t e r 

p r e t a t i o n / o p e r a t i o n , b u t t h e a l t e r n a t i v e v i e w i s t h a t n e g a t i o n c r e a t e s 

d i f f e r e n t t r e a t m e n t s , and t h a t t h i s i s w h a t i s m a n i f e s t e d i n t h e 

' m a t c h i n g ' d a t a . We s h o u l d be a b l e t o d i s t i n g u i s h b e t w e e n t h e s e 

a l t e r n a t i v e e x p l a n a t i o n s by r e c o u r s e t o p r o c e d u r e s w h i c h a f f e c t t h e 

b e h a v i o u r , and t h a t i s j u s t w h a t t h e t h e m a t i c m a t e r i a l s i n E x p e r i m e n t 

7 and 8 d i d , and do . 
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The o r i g i n a l f o r m u l a t i o n o f m a t c h i n g b i a s r u n s i n t o 

t r o u b l e on two c o u n t s when t h e T h e m a t i c r e s u l t s f r o m E x p e r i m e n t s 7 and 

8 a r e examined i n more d e t a i l . F i r s t l y , i t s h o u l d be n o t e d t h a t t h e r e 

a r e t h r e e m i s m a t c h i n g cases f o r a two-component c o n d i t i o n a l o r 

d i s j u n c t i v e s e n t e n c e : t h e TF ( p q ) , FT ( p q ) and FF ( p q ) i n s t a n c e s . 

Any t h e o r y w h i c h a t t e m p t s t o a c c o u n t f o r t h e e f f e c t s o b s e r v e d u n d e r 

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

w o u l d have t o p r e d i c t some i n c r e a s e i n ' i r r e l e v a n t * r e s p o n s e s t o a l l 

t h r e e c a s e s . However , i n t h e l a s t c h a p t e r we saw t h a t t h e i n c r e a s e s 

i n t h e a n U G c e d e n t and c o n s e q u e n t m a t c h i n g e f f e c t s on t h e c o n d i t i o n a l s 

were due t o i n c r e a s e d ' i r r e l e v a n t ' r e s p o n s e s t o t h e pq case a l o n e -

' i r r e l e v a n t ' r e s p o n s e s t o t h e pq and pq cases w e r e no d i f f e r e n t b e t w e e n 

t h e g r o u p s . S e c o n d l y , t h e r e a r e t h e d i s j u n c t i v e r u l e s . A b s t r a c t 

d i s j u n c t i v e s have been f o u n d t o be immune f r o m t h e m a t c h i n g e f f e c t 

b e f o r e , and we re f o u n d t o be immune a g a i n i n E x p e r i m e n t 8. However , 

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

a g a i n due e n t i r e l y t o an o v e r w h e l m i n g r e j e c t i o n o f t h e pq case as 

i r r e l e v a n t r e l a t i v e t o t h e o t h e r c a s e s . M a t c h i n g b i a s must a c c o u n t 

b o t h f o r i t s o n e - s i d e d n e s s i n t h i s s i t u a t i o n , and f o r i t s c r e a t i o n o u t 

o f n o t h i n g . T h e r e i s a s i m p l e r and more p l a u s i b l e a l t e r n a t i v e t o t h e 

s t r e t c h i n g o f m a t c h i n g b i a s , and i t may be i l l u s t r a t e d by l o o k i n g a t 

t h e moda l c l a s s i f i c a t i o n s w h i c h s u b j e c t s gave t o each i n s t a n c e i n 

E x p e r i m e n t 8. 

These c l a s s i f i c a t i o n s a r e g i v e n i n T a b l e s 28 and 29. I n 

T a b l e 28 t h e y a r e a r r a n g e d i n t e rms o f l o g i c a l c o n t i n g e n c i e s p o o l e d 

a c r o s s m a t c h i n g v a l u e s , t o i l l u s t r a t e t h e e f f e c t s o f l o g i c and m a t c h i n g ; 

i n T a b l e 29 t h e o r d e r i n g i s t h e o t h e r way r o u n d , w i t h m a t c h i n g v a l u e s 

p o o l e d a c r o s s l o g i c a l c a s e s . B o t h A b s t r a c t and T h e m a t i c d a t a a r e 

summar i sed i n t h i s way, b u t f o r t h e moment o u r c o n c e r n i s w i t h t h e 
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T h e m a t i c d a t a o n l y . 

I f we f i r s t t a k e t h e ' l o g i c a l ' T a b l e 28, two t h i n g s a r e 

a p p a r e n t s t r a i g h t away: t h e d i s m i s s a l o f t h e pq case r u n n i n g d i a g o n a l l y 

f r o m b o t t o m l e f t t o t o p r i g h t a c r o s s r u l e s and i n s t a n c e s , and w h a t 

appea r t o be t h e u n d e r l y i n g p a t t e r n s on w h i c h t h i s r e s p o n s e i s s u p e r 

i m p o s e d . F o r t h e c o n d i t i o n a l s , t h e s e u n d e r l y i n g moda l e v a l u a t i o n s 

a r e a l w a y s f o r TT as t r u e , TF as f a l s e , FT as f a l s e , and FF as t r u e . 

On t h e d i s j u n c t i v e s , r e s p o n s e p a t t e r n s a r e s p l i t b e t w e e n t h e s i n g l y 

n e g a t e d r u l e s (AN and NA) and t h e o t h e r two (AA and NN), w i t h t h e 

f o r m e r s i m i l a r t o t h e e v a l u a t i o n s f o r t h e c o n d i t i o n a l s ( i . e . e q u i v a l e n c e ' 

w i t h pq i r r e l e v a n t ) and t h e l a t t e r w i t h a r e a d i n g as e x c l u s i v e d i s 

j u n c t i o n , a g a i n w i t h pq i r r e l e v a n t . Taken t o g e t h e r , t h i s b e h a v i o u r i s 

somewhat p a r a d o x i c a l : t h e s u b j e c t s seem q u i t e c l e a r t h a t t h e t h e m a t i c 

c o n d i t i o n a l s i n t h i s e x p e r i m e n t we re r u l e s o f e q u i v a l e n c e , b u t e q u a l l y 

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

r u l e c o u l d have n o t h i n g t o do w i t h t h a t r u l e . T h i s seems p a r t i c u l a r l y 

S t r a n g e i n t h e case o f t h e NN r u l e , * I f n o t p t h e n / q ' o r 'Not p o n l y 

i f n o t q ' . Can s u b j e c t s r e a l l y b e l i e v e t h a t ' n o t - p and n o t - q * - t h e 

TT case - i s i r r e l e v a n t t o t h i s r u l e , as t h e y d i d i n 75% o f cases h e r e ? 

F u r t h e r m o r e , t h e y seem f u l l y aware o f t h e r o l e o f t h e TT case b o t h i n 

t h e a b s t r a c t v e r s i o n o f t h i s t a s k , where i t was r e c o g n i s e d as v e r i f y i n g 

t h e r u l e 78% o f t h e t i m e , and i n Evans ' ( 1 9 7 2 b ) c o n s t r u c t i o n t r u t h - t a b l e 

t a s k , where 92% o f s u b j e c t s i m m e d i a t e l y gave t h e TT case when asked t o 

compose an i n s t a n c e t o v e r i f y an NN r u l e . The c o n f u s i o n i s no l e s s 

on t h e d i s j u n c t i v e r u l e s , where t h e s u b j e c t s seem t o use a t l e a s t two 

t r u t h - t a b l e s b u t a r e j u s t as c e r t a i n o f t h e i r r e l e v a n c e o f t h e pq c a s e , 

w h i c h i s t h e o n l y one seen most o f t e n as i r r e l e v a n t , and i s seen so 

6 7 % o f t h e t i m e . 

T h i s c o n f u s i o n i s a l l e v i a t e d i f we c o n s i d e r t h e second 

e x p l a n a t i o n o f p e r f o r m a n c e on t h e t r u t h - t a b l e t a s k , w h i c h i s i l l u s t r a t e d 
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TABLE 28 Moda l c l a s s i f i c a t i o n s o f each l o g i c a l c o n t i n g e n c y i n 

E x p e r i m e n t 8. T = t r u e , F = f a l s e ? = i r r e l e v a n t 

Abs t r a c t T h e m a t i c 

I F THEN 

L o g i c a l c o n t i n g e n c i e s 

R u l e s TT TF FT FF TT TF FT FF 

AA T F F 7 T F F 9 

AN ,T F 9 T/? T F 9 T 

NA T F F T T 9 F T 

NN T F F T 9 F F T 

ONLY I F 

TT TF FT FF TT TF FT FF 

AA T F F 7 T F F/? ? 

AN T F 9 T T F 9 T 

NA T ? F T T ? F T 

NN T F F T 9 T F T 

EITHER OR 

TT TF FT FF TT TF FT FF 

AA F T T F F T T 9 

AN T T/F T F T F 9 • T 

NA T T F "••F T 9 F T 

NN F T T F 9 T T F 
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TABLE 29 Modal c l a s s i f i c a t i o n o f each match ing cont ingency i n 

Exper iment 8. T = t r u e , F = f a l s e , ? = i r r e l e v a n t . 

Abs t r a c e Thematic 

I F THEN 
Match ing c o n t i n g e n c i e s 

Rules pq pq pq pq pq pq pq pq 

AA T F F 7 T F F 7 

AN F T T/? ? F T T 7 

NA F T T F F T T 7 

NN T F F T T F F 7 

ONLY I F 

Rules pq pq pq pq" pq pq pq pq" 

AA T F F 7 T F F/? 7 

AN F T T 9 F T T 7 

NA F T T ? F T T ? 

NN T F F T T F T 7 

EITHER OR 

Rules pq pq pq pq pq pq pq pq 

AA F T T F F T T 7 

AN T/F T F T F T T 7 

NA F . F T T F T T 7 

NN F T T F • F T T 7 
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by Table 29. Here the modal c l a s s i f i c a t i o n s are o rde red a c c o r d i n g t o 

t h e i r match ing r a t h e r than l o g i c a l s t a t u s . I n t h i s t a b l e t h e r e are 

g e n e r a l l y o n l y two ' t r u t h - t a b l e s ' t h r o u g h o u t : d e f e c t i v e t r u t h - t a b l e s 

f o r equ iva lence and e x c l u s i v e d i s j u n c t i o n (on the 01 r u l e - f o r m t h e r e 

i s some evidence f o r a t r e a t m e n t o f the AA and NN r u l e s as i m p l i c a t i o n s ) . 

Th is t a b l e expresses the essence o f the a l t e r n a t i v e e x p l a n a t i o n o f 

t r u t h - t a b l e performance: chat the ' i r r e l e v a n t ' r e s p o n d i n g t o mismatch ing 

cases r e f l e c t s a tendency t o app ly s i m i l a r t r u t h - t a b l e s t o r e f o r m u l a t i o n s 

o f the r u l e s . The o r d e r i n g i n Table 29 assumes t h a t s u b j e c t s are 

respond ing t o r u l e s o f equ i va lence and e x c l u s i v e d i s j u n c t i o n and 

i g n o r i n g n e g a t i v e s , such t h a t the match ing cases are the l o g i c a l cases 

f o r those r u l e s . Table 30 l i s t s the r e f o r m u l a t e d r u l e s which the 

s u b j e c t s seem t o be a p p l y i n g . The AA and NN c o n d i t i o n a l s ( n o t i n g the 

v a r i a t i o n s i n the 01 form) t h e r e f o r e f o l l o w the p a t t e r n o f d e f e c t i v e 

e q u i v a l e n c e , w h i l e the AN and NA c o n d i t i o n a l s and a l l the d i s j u n c t i v e s 

are t r e a t e d as unnegated d e f e c t i v e e x c l u s i v e s . A l l t r u t h - t a b l e s are 

d e f e c t i v e - the pq/FF case i s regarded as i r r e l e v a n t t o a l l r u l e s . 

Su re l y t h i s apparent c i r c u m v e n t i n g o f the n e g a t i v e i s q u i t e 

i r r a t i o n a l ? I n t h i s case, the s u b j e c t s can be excused t h e i r t r e a t m e n t s 

o f the r u l e s T. they were i n f a c t a c t i n g q u i t e s e n s i b l y h e r e . The 

q u e s t i o n o f whether a c o n d i t i o n a l can j u s t i f i a b l y be t r e a t e d as an 

i m p l i c a t i o n o r an equ iva lence i s , as we have seen, c o n t r o v e r s i a l (see 

Chapter 3 ) . I t can be s p e c i f i e d , o f course, b u t when no such gu ide 

i s g i v e n i t i s almost an open q u e s t i o n which t r ea tmen t t o adopt ; c e r t a i n 

con ten t s which peem t o f a v o u r an e q u i v a l e n c e i n t e r p r e t a t i o n can be 

l i s t e d (e .g . Wason & Johnson-La i rd , 1972), bu t t h i s i s no t t o s p e c i f y 

the s u f f i c i e n t c o n d i t i o n s . I t i s q u i t e p l a i n t h a t the food -and -d r i nk 
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TABLE 30 Recast r u l e s used i n the Thematic group i n Exper iments 7 

and 8. 

CONDITIONALS 

O r i g i n a l 

AA I f P then q 

p o n l y i f q 

I f p then no t q 

p o n l y i f no t p 

I f no t p then q 

Not p o n l y i f q 

I f no t p then no t q 

Not p on l y i f no t q 

AN 

NA 

NN 

Recast 

I f and o n l y i f p then q 

E i t h e r p o r q, b u t no t b o t h 

E i t h e r p o r q, b u t no t b o t h 

I f and o n l y i f p then q 

DISJUNCTIVES 

O r i g i n a l Recast 

AA E i t h e r p o r q E i t h e r P o r q» b u t no t b o t h 

AN E i t h e r p or no t q E i t h e r P o r q> b u t no t b o t h 

NA E i t h e r no t p or q E i t h e r P o r q, b u t no t bo th 

NN Ei t h e r no t p o r not q E i t h e r P o r q. b u t no t b o t h 
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r u l e s here were regarded by most s u b j e c t s as ( d e f e c t i v e ) e q u i v a l e n c e s , 

as the c l a s s i f i c a t i o n s on the AA r u l e s show. The NN r u l e s were t r e a t e d 

i n the same way. Th is i m p l i e s t h a t the s u b j e c t s were i g n o r i n g the 

nega t i ves i n p r o c e s s i n g the NN r u l e , and indeed they might have been. 

F o r t u n a t e l y f o r them, the l o g i c a l t r u t h - t a b l e s f o r AA and NN equ i va lences 

are i d e n t i c a l and symmet r i ca l - no g r e a t l o g i c a l e r r o r ensues f rom 

i g n o r i n g the n e g a t i v e s i n an NN e q u i v a l e n c e , even when a p p l y i n g the 

d e f e c t i v e t r u t h - t a b l e . A s i m i l a r process seems to have governed the 

e v a l u a t i o n o f the AN and NA c o n d i t i o n a l . Here the c l a s s i f i c a t i o n 

p a t t e r n s are i d e n t i c a l w i t h t h a t f o r unnegated e x c l u s i v e d i s j u n c t i o n 

( w i t h pq i r r e l e v a n t ) . Again t h i s can be j u s t i f i e d : s i n g l y - n e g a t e d 

equ iva lences and unnegated e x c l u s i v e s are l o g i c a l isomorphs, a f a c t 

noted by Wason & Johnson-La i rd (1972) i n t h e i r d i s c u s s i o n o f ' d i s g u i s e d 

d i s j u n c t i v e s * (pp. 6 1 - 2 ) . They were r e f e r r i n g t o NA c o n d i t i o n a l s , bu t 

i n the p resen t exper iment i t seems t h a t the s u b j e c t s a l s o regarded 

' I f pork then no t wine* (AN) t o mean the same t h i n g as 'pork or w ine ' . 

Th is a n a l y s i s r e s o l v e s the q u e s t i o n o f why o n l y the pq case was r e j e c t e d : 

w i t h the a p p l i c a t i o n o f s i m i l a r t r u t h - t a b l e s across r e c a s t r u l e s we 

would o n l y expect the one case t o be t r e a t e d i n t h i s way. 

The s u b j e c t s seem, then , t o have h i t upon a way o f t r e a t i n g 

a l l the c o n d i t i o n a l s as t h e i r nea res t unnegated l o g i c a l cor respondents -

they have seemingly s t r i v e n t o avo id n e g a t i o n , b u t remained q u i t e 

r a t i o n a l i n so d o i n g . One cannot say the same f o r t h e i r t r ea tmen t 

o f the d i s j u n c t i v e s , where the d e f e c t i v e e x c l u s i v e p a t t e r n p e r s i s t s 

t h r o u g h o u t . Th is shows t h a t the s t r a t e g y adopted was one o f a whole

sa le i g n o r i n g o f n e g a t i v e s . Thus the d i f f i c u l t y wh ich has r e p e a t e d l y 

been found i n reason ing w i t h negated d i s j u n c t i v e s ( e .g . Evans, 1972c; 

Roberge, 1976, 1977; Evans & Newstead, i n p r e s s ) seems to have 

e f f e c t i v e l y de fea ted the s u b j e c t s he re . They d i d no t respond by guess-
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work - t h e i r response d i s t r i b u t i o n s were no t random - b u t by making 

the bes t sense of these incomprehens ib le sentences as they c o u l d : 

t r e a t i n g them as i f the nega t i ves were o f no account . The prob lem 

o f e x p l a i n i n g the appearance o f match ing b i a s i n the themat ic r u l e s 

where i t d i d not e x i s t i n the a b s t r a c t s i s removed i n favou r o f an 

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

t r u t h - t a b l e . 

The a b s t r a c t task 

Before e n l a r g i n g on t h i s i n t e r p r e t a t i o n a l account o f 

performance i n the p resen t t hema t i c t a s k , we need t o go back and 

cons ide r the d i f f e r e n c e s between t h i s performance and t h a t observed 

on the a b s t r a c t fo rm o f the t a s k . I n f a c t , between the a b s t r a c t and 

themat i c c o n d i t i o n a l s the d i f f e r e n c e s are no t g r e a t , as one can see 

by i n s p e c t i n g Tables 28 and 29. The A b s t r a c t response p r o f i l e s , 

r e f l e c t e d i n the modal c l a s s i f i c a t i o n s o f Table 29, a r e , so t o speak, 

l ess d e f e c t i v e - pq i s no t r u l e d ou t as i r r e l e v a n t so o f t e n , b u t 

o t h e r w i s e the p a t t e r n s are much the same as f o r the Thematic group, 

and where the pq case i s no t mos t l y cons ide red i r r e l e v a n t , the modal 

responses are i n the ' r i g h t * d i r e c t i o n s , i . e . i n l i n e w i t h the f o r m a l 

cor respondent o f the p a r t i c u l a r d e f e c t i v e t r u t h - t a b l e . At t h i s p o i n t 

i t i s w o r t h remembering t h a t the above account o f the r e - i n t e r p r e t a t i o n 

of g i v e n r u l e s i s one o f tendenc ies t o r e - i n t e r p r e t . J u s t as Evans 

i s sometimes wrong ly accused o f c l a i m i n g t h a t a l l r eason ing i s ma tch ing , 

so i t would be wrong t o i n f e r f rom t h i s account t h a t the argument i s 

t h a t a l l r eason ing proceeds by r e - i n t e r p r e t i i t i o n . . One would h a r d l y 

expect a r e - i n t e r p r e c a t i o n whe re t h e one assumed by a l o g i c i a n o r a 

reason ing resea rche r was s u f f i c i e n t f o r a s u b j e c t t o proceed w i t h . 

Indeed, one can see some evidence o f a compet ing tendency t o adhere, 
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f o r i n s t a n c e , t o the ' r e a l * c o n d i t i o n a l s t r u c t u r e o f the AN and NA 

r u l e s : on b o t h r u l e s , t he re are more e v a l u a t i o n s o f an i n s t a n c e as 

t r u e where t h i s i n s t a n c e corresponds t o the l o g i c a l TT case than 

when i t corresponds t o the FF case. Thus the themat i c m a t e r i a l s , 

r e l a t i v e to the a b s t r a c t s , seem t o have c l a r i f i e d f o r the s u b j e c t s 

the t r ea tmen ts they shou ld g i v e t o the sentences; the re i s l e s s ' 

v a r i a b i l i t y bo th between and w i t h i n r u l e s . Where such c l a r i f i c a t i o n 

i s l a c k i n g , as i n the case o f the a b s t r a c t r u l e s , i t appears t h a t 

some s u b j e c t s w i l l f o l l o w the c o n d i t i o n a l s t r u c t u r e and some the 

r e c a s t s t r u c t u r e , b u t t h e r e i s no t the concensus one way or the o t h e r 

which the thema t i c m a t e r i a l s evoke. There i s , t h e r e f o r e , a t hema t i c 

m a t e r i a l s e f f e c t i n the t r u t h - t a b l e t a s k , bu t towards p a r t i c u l a r 

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

match ing . One c o u l d , perhaps, take Evans' (1977b) s t a t i s t i c a l model 

o f S e l e c t i o n task performance and adapt i t s parameters t o r e f e r t o 

t h i s b e h a v i o u r : one cou ld say t h a t t h e r e are p r o b a b i l i t i e s o f 

d i f f e r e n t c l a s s i f i c a t i o n p a t t e r n s ( t r u t h - t a b l e s ) emerging i n d i f f e r e n t 

c o n t e x t s . For i n s t a n c e , the a b s t r a c t task used here i s less l i n g u i s t 

i c a l l y based than the themat i c t a s k , and a s t r a i g h t f o r w a r d l y conc re te 

task migh t y i e l d s t i l l d i f f e r e n t reason ing p a t t e r n s (see e.g. L e g r e n z i , 

1970; Rips & Marcus, 1977). The t e s t o f t h i s i dea i s t o vary bo th 

r u l e c o n t e n t and problem c o n t e x t ; beyond t h i s , one cannot say much 

more about the m a t e r i a l s e f f e c t seen he re . 

The d i f f e r e n c e between a b s t r a c t and themat i c respond ing and 

between c o n f u s i o n and c l a r i t y i s seen most s t r o n g l y i n the da ta f rom 

the d i s j u n c t i v e r u l e s . Here the a b s t r a c t responses do no t va ry around 

the l o g i c o f the problem a t a l l i n the case o f the AN and NA r u l e s , and 

no k i n d o f t r u t h - t a b l e seems t o have been used i n them. E v i d e n t l y , 

these r u l e s make no sense a t a l l t o the s u b j e c t s , a c o n c l u s i o n a t which 

p r e v i o u s resea rche rs a r r i v e d some time ago. Thematic m a t e r i a l s make 
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a d rama t i c d i f f e r e n c e : the s u b j e c t s may no t f o l l o i ^ the f o r m a l 

s t r u c t u r e , b u t t he re i s a l a r g e measure o f agreement among them as 

t o the r e - i n t e r p r e t a t i o n s which are t o be f o l l o w e d . 

Equ iva lence , e x c l u s i o n , and d e f e c t i v e t a b l e s 

The q u e s t i o n was touched upon e a r l i e r o f why the s u b j e c t s 

shou ld choose equ i va lence and e x c l u s i v e t r e a t m e n t s o f the sentences 

i n these expe r imen ts , r a t h e r than i m p l i c a t i o n s and i n c l u s i v e s . : Some 

o t h e r q u e s t i o n s are r e l a t e d t o t h i s and shou ld a l s o be c o n s i d e r e d : 

why shou ld the t r u t h - t a b l e s i n the Thematic group have been d e f e c t i v e , 

and why d i d the s u b j e c t s a p p a r e n t l y seek t o min im ise the r o l e o f 

n e g a t i o n by r e c a s t i n g the r u l e s i n unnegated forms? Past resea rch 

p rov i des some s u g g e s t i o n s . 

As f a r as the i n t e r p r e t a t i o n o f the c o n d i t i o n a l and d i s 

j u n c t i v e goes, we have seen i n p r e c e d i n g chapte rs how o p i n i o n d i f f e r s 

on the l e g i t i m a c y or o t h e r w i s e o f the v a r i o u s p o s s i b l e read ings o f 

these sentences. I t was n o t e d t h a t l o g i c a l l y o r i e n t e d p s y c h o l o g i s t s 

tend t o assume the i n c l u s i v e i n t e r p r e t a t i o n o f the d i s j u n c t i v e , and 

those w i t h a l i n g u i s t i c b e n t , the e x c l u s i v e ; the same seems t o 

f o l l o w f o r i m p l i c a t i o n and equ i va lence t r ea tmen ts o f the c o n d i t i o n a l . 

A l t hough the l a c k o f correspondence between the l o g i c a l and l i n g u i s t i c 

exp ress ions o f the c o n d i t i o n a l has been noted by l o g i c i a n s ( e . g . 

Strawson, 1952), i t has u s u a l l y been assumed t h a t s u b j e c t s shou ld 

i n t e r p r e t ' I f p then q' as i m p l i c a t i o n , and some s u r p r i s e i s no t 

unknown when they do no t (e .g . T a p l i n & Staudenmayer, 1973; see Chapter 

3 ) . Geis & Zwicky (1971 ) , w r i t i n g f rom a p u r e l y l i n g u i s t i c s t a n d p o i n t , 

argue a g a i n s t t h i s , and p lace the w e i g h t o f t h e i r emphasis on the 

o t h e r end o f the s c a l e : c o n d i t i o n a l s , they contend, are n o r m a l l y 

taken t o express equ i va lence un less the c o n t e x t s p e c i f i e s o t h e r w i s e . 

T r u t h - t a b l e exper iments r a r e l y make any such s p e c i f i c a t i o n , and Geis 

& Zwicky's d i c t u m seems to have been borne ou t e r a p i r c a l l y , because i n 
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the h i s t o r y o f t r u t h - t a b l e research s i n c e Johnson-La i rd & Tagar t 

( 1969 ) , the FT l o g i c a l case, the c r i t i c a l con t ingency i n d i f f e r e n t 

i a t i n g i m p l i c a t i o n and equ i va lence e v a l u a t i o n s , has o n l y seldom been 

c l a s s i f i e d as ' t r u e ' ( i . e . i m p l i c a t i o n ) by s u b j e c t s (see a l s o Evans, 

i972b, 1975; Evans & Newstead, 1977; Rips & Marcus, 1977). There i s 

some evidence f o r d e f e c t i v e i m p l i c a t i o n , w i t h the FT case c l a s s i f i e d 

as i r r e l e v a n t , b u t the most common ca tegory f o r t h i s i n s t a n c e i s 

' f a l s e ' , which i s i n l i n e w i t h an equ i va lence t r e a t m e n t . The p resen t 

s tudy con t i nues t h i s l i n e . 

I n the case o f the d i s j u n c t i v e , the most ' n a t u r a l ' t r e a t m e n t 

i s more e q u i v o c a l , w i t h as much evidence f o r the i n c l u s i v e as f o r the 

e x c l u s i v e . The same p o i n t s about c o n t e x t would app ly t o t h i s , and i n 

the p r e s e n t exper iment the m a t e r i a l s used seem t o have been taken 

as c l e a r l y i m p l y i n g an e x c l u s i v e r e a d i n g , i n the same way t h a t they 

seem to d i c t a t e equ i va lence i n the c o n d i t i o n a l s . The two are p r o b a b l y 

c l ose p s y c h o l o g i c a l as w e l l as l o g i c a l r e l a t i v e s : we saw how the re i s 

ev idence i n the response p a t t e r n s t o the s i n g l y - n e g a t e d c o n d i t i o n a l s 

t h a t the two are indeed c l o s e l y r e l a t e d c o g n i t i o n s . 

The r o l e o f the pq case and the reasons f o r the s u b j e c t s ' 

a t t emp t t o n e u t r a l i s e n e g a t i o n are bes t e x p l a i n e d by t a k i n g a s tep 

back f rom the e x p e r i m e n t a l s e t t i n g and c o n s i d e r i n g how such sentences 

would o r d i n a r i l y be generated and a p p l i e d i n n a t u r a l language. The 

^ d e f e c t i v e ) equ i va lence c o n d i t i o n a l r e q u i r e s the e s t a b l i s h m e n t o f b o t h 

the antecedent and consequent; the e s t a b l i s h m e n t o f n e i t h e r o f them 

renders the s ta tement vacuous. Why the pq case shou ld be i r r e l e v a n t 

t o an e x c l u s i v e d i s j u n c t i o n i s l e s s obv ious : as the s ta tement i s 

t h a t t h e r e shou ld be one t h i n g o r the o t h e r , the absence of b o t h seems 

to c o n s t i t u t e a p l a i n r e f u t a t i o n . However, i n o r d i n a r y language would 

one expect a s ta tement o f s t r i c t a l t e r n a t i o n t o be made a t a l l i f 
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t he re were any l i k e l i h o o d o f the absence o f bo th a l t e r n a t i v e s ? I t 

would seem t h a t e x c l u s i v e d i s j u n c t i o n i s an e x p r e s s i o n to be used when 

i t i s g i v e n t h a t t he re w i l l be one a l t e r n a t i v e p resen t - the q u e s t i o n 

i s wh ich one - and once aga in the s ta tement becomes meaningless i n the 

presence o f n e i t h e r . 

We saw i n Chapter 3 how Rips & Marcus' (1977) S u p p o s i t i o n a l 

t heo ry o f c o n d i t i o n a l i n t e r p r e t a t i o n c la imed t o account f o r the 

d e f e c t i v e t r u t h - t a b l e , and what they say has some r e l a t i o n t o the 

arguments.above. I t w i l l be r e c a l l e d t h a t t h e i r i dea was t h a t the 

t r u t h va lue o f a c o n d i t i o n a l s ta tement r e s t e d on c o n s i d e r a t i o n o f a 

s u p p o s i t i o n f rom which the s ta tement was d e r i v e d , and t h a t t h i s 

s u p p o s i t i o n c o n s i s t e d o f an a d d i t i o n o f the c u r r e n t da ta base - t h i n g s 

cons ide red r e l e v a n t t o the s ta tement - and the 'seed p r o p o s i t i o n ' 

embodied i n the an tecedent . Th is h y p o t h e s i s works b e s t w i t h i m p l i c a t i v e 

s t a t emen ts ; t o ex tend i t t o equ i va lences would r e q u i r e the assumpt ion 

o f two 'seed p r o p o s i t i o n s ' , f o r the antecedent and consequent, s i n c e 

the r u l e i s b i - d i r e c t i o n a l . Inasmuch as b o t h the p resen t account and 

Rips & Marcus' theory address the q u e s t i o n s o f c o n t e x t and the d e f e c t i v e 

t a b l e , the two approaches are r e l a t e d . Rips & Marcus a l so p r o v i d e 

some c l u e s as t o why the c o n t e n t o f the p resen t t hema t i c task shou ld 

have l e n t i t s e l f so r e a d i l y t o equ i va lence (and e x c l u s i o n ) response 

p a t t e r n s . They found t h a t a c o r r e l a t i o n a l r e l a t i o n s h i p between the f 

terms i n a c o n d i t i o n a l l e d t o a preponderance o f equ i va lence responses; 

perhaps the foods and d r i n k s i n the r u l e s used here were seen as 

c o r r e l a t e d , as foods and d r i n k s tend t o be i n r e a l l i f e . I t i s 

recogn ised t h a t b o t h these hypotheses veer towards c i r c u l a r i t y , and 

a l s o t h a t any theo ry p r o p o s i n g c o n t e x t e f f e c t s and con ten t r e l a t i o n -

shps a f t e r the f a c t must run the same r i s k . Th is q u e s t i o n w i l l be 

c o n f r o n t e d aga in a l i t t l e l a t e r . 
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The s u b j e c t s ' t r ea tmen t of negated r u l e s , i n the case o f 

the c o n d i t i o n a l s as t h e i r nea res t unnegated e q u i v a l e n t and i n the 

case o f the d i s j u n c t i v e s as i f the n e g a t i o n d i d not e x i s t , bears 

some r e l a t i o n t o f i n d i n g s i n o t h e r f i e l d s . There a re many reco rded 

i n s t a n c e s i n p s y c h o l i n g u i s t i c research where s u b j e c t s , g i v e n the 

chance, w i l l r e c a l l , r e c o n s t r u c t , or e v a l u a t e g i v e n negated 

sentences i n s i m p l e r , unnegated forms. Mehler 's (1963) f i n d i n g 

t h a t r e c a l l was more accu ra te f o r a c t i v e - a f f i r m a t i v e sentences than 

f o r n e g a t i v e s o r pass ives has been extended to i n c i d e n t a l l e a r n i n g 

(Corn i sh & Wason, 1970) and the r e c a l l o f i n s t r u c t i o n s i n a n a t u r a l 

s i t u a t i o n ( F i l e & Jew, 1973). F i l l e n b a u m ( I 9 7 ^ b ) has shown t h a t 

t h i s apparent pr imacy o f the a c t i v e - a f f i r m a t i v e may extend i n t o an 

a c t i v e process o f r e d u c t i o n i n comprehension. He found t h a t s u b j e c t s 

tended t o reduce sentences i n a paraphrase task t o forms which 

were not o n l y s y n t a c t i c a l l y s i m p l e r bu t s e m a n t i c a l l y s i m p l e r as 

w e l l , as i f they were ' c o r r e c t i n g * what the expe r imen te r was t r y i n g 

t o say but e x p r e s s i n g b a d l y . I n t e r e s t i n g l y , one such paraphrase 

was f rom a negated t o an unnegated d i s j u n c t i o n , changing the l o g i c a l 

meaning of the sentence i n the same way t h a t the s u b j e c t s d i d i n 

Experiment 8. F i l l e n b a u m a p t l y c a l l s t h i s "p ragmat i c n o r m a l i s 

a t i o n " , and, t o be generous, t h i s may be what the s u b j e c t s were 

a t t e m p t i n g i n i g n o r i n g the n e g a t i v e s i n the EO r u l e s he re . A 

negated d i s j u n c t i o n i s such a bad e x p r e s s i o n t h a t i t has to be 

reduced t o a ' no rma l i sed ' f o rm , i n t h i s case the unnegated r u l e . 

There r e a l l y seems t o be no such t h i n g as a negated d i s j u n c t i v e , 

a t l e a s t when making r u l e s about foods and d r i n k s or l e t t e r s and 

numbers. The process o f n o r m a l i s a t i o n a l s o p r o v i d e s an 

a t t r a c t i v e account o f what the s u b j e c t s d i d w i t h the c o n d i t i o n a l 
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r u l e s : why use a negated c o n d i t i o n a l when an unnegated d i s j u n c t i v e 

or equ iva lence amounts, p r a g m a t i c a l l y , to. the same t h i n g ? 

The view o f the p rocess i ng of r u l e s and t r u t h - t a b l e cases 

propounded so f a r i s a w h o l i s t one, i n which the s e p a r a t i o n o f 

i n t e r p r e t a t i o n and o p e r a t i o n i s seen as a r t i f i c i a l . Evans (1972c, 

1977b) h i n t s a t t h i s when w r i t i n g o f the i n t e r a c t i o n between 

response b iases and l o g i c a l c o n s i d e r a t i o n s , bu t does no t go so f a r 

as the p resen t d i s c u s s i o n , which argues t h a t no t o n l y w i l l the 

meaning of the sentence i n f l u e n c e the e v a l u a t i o n o f the i n s t a n c e , 

the presence o f an i n s t a n c e may i n f l u e n c e the meaning o f the 

sentence. The two are most o b v i o u s l y i n s e p a r a b l e i n the TT (as 

t r u e ) and TF (as f a l s e ) cases, which are almost shor thand exp ress ions 

of the meaning of * I f p then q'. A l l meanings o f t h i s sentence 

must i n c l u d e these cases; o t h e r meanings are r e f l e c t e d i n the va lues 

g i v e n t o the FT and FF cases. These cases, though, may i n themselves 

a f f e c t the s u b j e c t ' s assessment o f the sentence - he might no t even 

c o n f r o n t the q u e s t i o n o f whether h i s c o n d i t i o n a l i s or i s no t t o 

imp ly i t s converse u n t i l he c o n f r o n t s these cases. I f FT looks l i k e 

a p l a u s i b l e f a l s i f i e r , f o r whatever reason, he migh t be d e f l e c t e d 

towards a judgement t h a t i t does f a l s i f y . The q u e s t i o n asked o f 

i n t e r p r e t a t i o n and o p e r a t i o n - which came f i r s t - i s the same one 

asked o f the c h i c k e n and the egg, and the answer to bo th i s , o f 

course, n e i t h e r : they evo l ve t o g e t h e r . I n comprehending a l o g i c a l 

e x p r e s s i o n such as ' I f t hen ' or ' E i t h e r o r ' , one i s engaging i n a 

t r u t h - t a b l e t a s k , and the o t h e r f a c t o r i n f l u e n c i n g t h i s process i s 

c o n t e x t , the s i t u a t i o n i n which the process occu rs . To take a 

t r i v i a l example, and pay one l a s t v i s i t t o our t i g e r s , we know t h a t 
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' I f i t i s a t i g e r then i t has s t r i p e s ' i s an i m p l i c a t i o n , because 

FT does no t f a l s i f y i t . However, u t t e r e d i n the c o n t e x t o f a 

d i s c u s s i o n about l a r g e c a r n i v o r e s o f the I n d i a n s u b - c o n t i n e n t , i t 

i s s u r e l y an equ i va lence - we know t h a t t i g e r s are the on l y l a r g e 

I n d i a n c a r n i v o r e s w i t h s t r i p e s , so a n o n - t i g e r w i t h s t r i p e s (FT) 

i s now a f a l s i f y i n g i n s t a n c e . 

I n s h o r t , t h e n , the c o g n i t i v e a c t i v i t y i n a t r u t h - t a b l e 

task c o n s i s t s of a p a r a l l e l p r o c e s s i n g o f sentence and i n s t a n c e . 

The d i s t i n c t i o n between i n t e r p r e t a t i o n and o p e r a t i o n i m p l i e s a 

s e r i a l process ( c f . Evans & Newstead, i n p r e s s , who make a s i m i l a r 

p o i n t ) , and the s p l i t t i n g o f l a t e n c i e s i n t o comprehension and 

v e r i f i c a t i o n t imes must assume s e r i a l p r o c e s s i n g t o have any v a l i d i t y . 

The argument must t h e r e f o r e be (assuming e q u i v a l e n c e ! ) t h a t i f the 

p r o c e s s i n g o f sentence and i n s t a n c e i s p a r a l l e l , then the CT-VT 

procedure i s no t v a l i d ; i t i s the main reason why l a t e n c i e s have 

no t been a f f o r d e d too much a t t e n t i o n i n t h i s d i s c u s s i o n . The 

s p l i t t i n g p rocedure , on t h i s argument, m igh t a l s o have a f f e c t e d the 

a c t u a l responses, though such e f f e c t s would p robab l y no t have been 

s e r i o u s : no t o n l y cou ld the s u b j e c t s under take s e v e r a l r e - e v a l u a t i o n s 

o f each r u l e , they cou ld a l s o e s t a b l i s h a g e n e r a l response s t r a t e g y 

over the s i x t e e n r u l e s . 

A p p l i c a t i o n s : c o n s t r u c t i o n and S e l e c t i o n tasks 

The f i r s t t e s t o f any model i s t o assess i t s g e n e r a l i t y by 

comparing i t s e x p l a n a t o r y m e r i t s i n a l t e r n a t i v e v e r s i o n s o f the 

s i t u a t i o n f rom which i t f i r s t a rose , and i n d i f f e r e n t s i t u a t i o n s 

i n wh ich t h e r e i s reason to b e l i e v e t h a t s i m i l a r t h i n g s might be 

happening, e s p e c i a l l y i f s i m i l a r l i n g u i s t i c m a t e r i a l s are used. 

As regards the f i r s t q u e s t i o n , some da ta f rom a d i f f e r e n t fo rm o f 
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the t r u t h - t a b l e task i s a l r e a d y a v a i l a b l e , i n Evans' (1972b) 

r e p o r t o f an exper iment i n which s u b j e c t s had t o c o n s t r u c t t h e i r 

own i n s t a n c e s r a t h e r than e v a l u a t e ones they had been g i v e n . One 

shou ld c l e a r l y expect s i m i l a r t rends i n the da ta as those observed 

i n the p resen t expe r imen ts , and indeed t h e r e a re . However, t h e r e 

are two snags i n t h i s a p p a r e n t l y cosy s i t u a t i o n . F i r s t l y , Evans' 

task was an a b s t r a c t t a s k ; one would expect more v a r i a b i l i t y o f 

respond ing on an a b s t r a c t task than on e q u i v a l e n t themat i c t a s k , 

b u t t h e r e are no such t hema t i c r e s u l t s on which t o base such a 

comparison. Secondly, and on a more i m p o r t a n t p o i n t , the p r e 

d i c t i o n s o f match ing and r e - e v a l u a t i o n cannot be d i s t i n g u i s h e d , i n 

t h i s one exper imen t . One cou ld p r e d i c t , say, t h a t t h e r e w i l l be 

fewer pq i n s t a n c e s than o t h e r s c o n s t r u c t e d o v e r a l l , s i n c e t h i s 

forms the ' d e f e c t i v e ' p a r t o f the t r u t h - t a b l e s d e s c r i b e d above; o r 

t h a t t h e r e w i l l be more o f a p a r t i c u l a r case c o n s t r u c t e d i n a 

p a r t i c u l a r way when t r u t h - t a b l e cases under bo th i n t e r p r e t a t i o n s 

(avod ing and a c c o u n t i n g f o r n e g a t i v e s ) c o i n c i d e . Match ing b i a s 

p r e d i c t s the same s t a t i s t i c a l e f f e c t s th rough the c o m p e t i t i o n of 

l o g i c and match ing : the pq case w i l l not be seen as r e l e v a n t 

because i t mismatches, and the ' s t r o n g ' ( i . e . n o n - d e f e c t i v e ) 

t r u t h - t a b l e cases are a l s o those on which the l e a s t e f f e c t of 

match ing b i a s would be expec ted , pq and pq. One cou ld s p l i t the 

match ing and r e - i n t e r p r e t a t i o n t h e o r i e s by i n t r o d u c i n g something 

which s h i f t s respond ing and seems t o f a v o u r one r a t h e r than the 

o t h e r , as d i d the t hema t i c m a t e r i a l s and d i s j u n c t i v e r u l e - f o r m s i n 

the p r esen t exper imen ts ; o r one cou ld r u n a task where the i m p l i c a t i o n 

i n t e r p r e t a t i o n o f the c o n d i t i o n a l (and the i n c l u s i v e d i s j u n c t i v e ) 

were s t r o n g l y s p e c i f i e d : match ing b i a s shou ld no t change r e l a t i v e 

t o a v e r s i o n where i m p l i c a t i o n and e x c l u s i o n can be assumed by the 
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s u b j e c t . The i n t e r p r e t a t i o n s should though: the asymmet r i ca l 

t r u t h - t a b l e s a s s o c i a t e d w i t h i m p l i c a t i o n and i n c l u s i o n shou ld show 

a t l e a s t some o f the s u b j e c t s t h a t avoiding the n e g a t i v e s w i l l no t 

work - t h e r e shou ld be more s t r i c t l y l o g i c a l behav iour on the 

negated r u l e s as a r e s u l t . 

R e r r i n t e r p r e t a t i o n shou ld a l s o be a p p l i e d t o the S e l e c t i o n 

t a s k , as match ing b i a s was. Four o f the f i v e p u b l i s h e d S e l e c t i o n 

tasks u s i n g negated r u l e s are r e p o r t e d here (Exper iments I and 2 ) , 

and as they do not d i v e r g e i n t h e i r f i n d i n g s t h i s a p p l i c a t i o n can 

proceed w i t h r e f e r e n c e t o the c u r r e n t d a t a . A p p l i c a t i o n o f the 

r e - i n t e r p r e t a t i o n a l t heo ry t o the S e l e c t i o n task i s more p r o b l e m a t i c a l 

than i t i s t o a l t e r n a t i v e t r u t h - t a b l e t a s k s ; b e a r i n g i n mind the 

o f t e n - r e p o r t e d lack o f t r a n s f e r between t r u t h - t a b l e and S e l e c t i o n 

task b e h a v i o u r , b e g i n n i n g w i t h Wason (1968 ) , i t i s no t easy t o make 

s t r o n g p r e d i c t i o n s as t o which i n t e r p r e t a t i o n s s u b j e c t s w i l l app ly 

i n the l a t t e r t a s k . Th is i s no t t o duck the i s s u e : i f d e f e c t i v e 

t r u t h - t a b l e s are used i n the t r ea tmen t o f c o n d i t i o n a l s , as i n 

Exper iments 7 and 8, they shou ld a l s o be e v i d e n t i n the S e l e c t i o n 

tasks o f Exper iments 1 and 2, s i n c e the same l i n g u i s t i c m a t e r i a l s 

were used. We should^ t h e r e f o r e expect fewer cards e x e m p l i f y i n g the 

pq case t o be s e l e c t e d than cards e x e m p l i f y i n g o t h e r cases; 

assuming t h a t the p and q cards w i l l be taken as exemplars o f the 

' d e f e c t i v e ' i n s t a n c e , we would t h e r e f o r e expect lower s e l e c t i o n 

f r e q u e n c i e s o f these cards r e l a t i v e t o the p and q ca rds . Th i s i s 

a l s o a p r e d i c t i o n o f match ing b i a s . I f we app ly s t r o n g p r e d i c t i o n s 

f rom the r e s u l t s o f Exper iments 7 and 8, we may a l s o expect the 

s e l e c t i o n p a t t e r n s t o the AN and NA r u l e s t o f o l l o w those n o r m a l l y 

found t o an unnegated d i s j u n c t i v e , and the p a t t e r n on the NN r u l e t o 
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f o l l o w the one on the AA. F a i l i n g t h i s , and b e a r i n g i n mind the 

p o s s i b i l i t y o f the e f f e c t s o f the e x p e r i m e n t a l s i t u a t i o n , a weaker 

p r e d i c t i o n would be t h a t t h e r e shou ld be some evidence on the 

negated r u l e s o f some k i n d o f r e - i n t e r p r e t a t i o n o f those r u l e s , 

compet ing w i t h an a p p r e c i a t i o n o f t h e i r t r u e c o n d i t i o n a l s t r u c t u r e , 

as was found i n the t r u t h - t a b l e t a s k s . There shou ld a l s o be 

c l e a r e r , and p o s s i b l y d i f f e r e n t , response p a t t e r n s under t h e m a t i c 

m a t e r i a l s . L e t us see what happens. 

For the convenience o f the reade r , the t o t a l response 

f r e q u e n c i e s f rom Exper iments I and 2 are c o l l a t e d i n Table 3 1 , and 

presen ted i n terms o f the match ing va lues o f the ca rds , i . e . 

assuming the avoidance o f the n e g a t i v e s . A b s t r a c t and themat i c 

da ta are presen ted s e p a r a t e l y ; i t w i l l be r e c a l l e d t h a t bo th groups 

produced almost i d e n t i c a l r e s u l t s , so the f o l l o w i n g remarks are 

ma in l y addressed t o b o t h t o g e t h e r . F i r s t l y , t h e r e were indeed 

fewer p and q cards s e l e c t e d , as the t e s t s f o r match ing b i a s found. 

Look ing a t the modal s e l e c t i o n f r e q u e n c i e s , however, i t i s immed ia te l y 

apparent t h a t the s p l i t between AA and NN r u l e s on the one hand and 

AN and NA r u l e s on the o t h e r , found i n the . t r u t h - t a b l e t a s k s , has 

not g e n e r a l i s e d t o the S e l e c t i o n t a s k . Rather , t h e r e i s an e q u a l l y 

c l e a r d i v i d e here between the AA and AN r u l e s and the NA and NN 

r u l e s . Responses t o the AA r u l e s are w e l l i n l i n e w i t h p rev i ous 

f i n d i n g s ( f o r the a b s t r a c t t a s k ) , where s e l e c t i o n s o f the p.and q 

cards are a lmost always the most f r e q u e n t responses. The p a t t e r n s 

on the AN r u l e s here are a lmost i d e n t i c a l : s u b j e c t s seem t o be 

i g n o r i n g the n e g a t i v e i n the consequent. There i s a v e s t i g e o f 

ev idence t h a t some s u b j e c t s were a d h e r i n g t o the l o g i c a l s t r u c t u r e 

b o t h o f the task and the r u l e s . On b o t h r u l e s , a lmost a l l s u b j e c t s 
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TABLE 31 Summary s e l e c t i o n f r e q u e n c i e s f rom Experiments 1 and 2, o rdered by match ing va lues 

N o t a t i o n as i n Tables 6, 7, and 8. N = 48, i n each group. 

Thematic Abs t r a c t 

P 

AA 44 

AN 43 

NA 17 

NN 22 

P 

6 

6 

35 

32 

q 

24 

34 

41 

32 

q 

14 

5 

24 

18 

P 

43 

47 

14 

13 

P 

7 

3 

39 

37 

q 

31 

36 

36 

30 

q 

14 

13 

19 

22 



s e l e c t e d t h e ( c o r r e c t ) p c a r d ; s l i g h t l y more s u b j e c t s s e l e c t e d t h e 

q c a r d on t h e AN r u l e t h a n on t h e AA, and more s e l e c t e d t h e q c a r d 

on t h e AA t h a n on t h e AN, whe re t h e s e c a r d s f o r m t h e o t h e r p o t e n t i a l 

f a l s i f i e r . The a p p a r e n t d i f f e r e n c e h e r e b e t w e e n t h e g r o u p s on 

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

e x p e r i m e n t s . 

The r e s p o n s e f r e q u e n c i e s on t h e NA and NN r u l e s we re q u i t e 

d i f f e r e n t . Here t h e r e were f e w e r p c a r d s s e l e c t e d (p < . 0 0 1 , 

S i g n t e s t ) , more q c a r d s (p < . 0 1 , S i g n t e s t ) , and t h e same number o f 

q c a r d s , compared w i t h t h e AA and AN r u l e s . Evans* e x p l a n a t i o n f o r 

most o f t h e s e e f f e c t s i s q u i t e s t r a i g h t f o r w a r d . L o g i c and m a t c h i n g 

i n t e r a c t ; i f i t i s assumed t h a t t h e l o g i c a l component p r e d o m i n a t e s 

on t h e a n t e c e d e n t , a h i g h f r e q u e n c y o f p s e l e c t i o n s w o u l d be e x p e c t e d 

on r u l e s w i t h n e g a t e d a n t e c e d e n t s , whe re i t f o r m s t h e t r u e - a n t e c e d e n t 

c a r d . T h e r e s h o u l d s t i l l be a l a r g e p r o p o r t i o n o f p and q s e l e c t i o n s 

due t o m a t c h i n g . I t i s n o t q u i t e so c l e a r why t h e r e s h o u l d be more 

q s e l e c t i o n s , as t h e n e g a t i o n and m i s m a t c h i n g o f c o n s e q u e n t i t e m s 

i s m i x e d i n t h e same way as i n t h e o t h e r two r u l e s . T h i s s u g g e s t s 

t h a t t h e r e w e r e , i n f a c t , d i f f e r e n t i n t e r p r e t a t i o n s a p p l i e d t o t h e 

NA and NN r u l e s . Perhaps i t i s t h e s e w h i c h were b e i n g i n t e r p r e t e d 

as d i s j u n c t i v e s i n t h i s s i t u a t i o n . Wason & J o h n s o n - L a i r d ( 1 9 7 2 ) 

d i d m a i n t a i n , a f t e r a l l , t h a t i t was r u l e s w i t h n e g a t e d a n t e c e d e n t s 

w h i c h w o u l d t e n d t o be t r e a t e d i n t h i s way, and t h i s m i g h t i n c l u d e 

b o t h NA and NN f o r m s . To e s t a b l i s h t h i s h e r e , we need some i d e a 

o f wha t t h e s e l e c t i o n p a t t e r n s w o u l d be when t h e t a s k i s p r e s e n t e d 

i n d i s j u n c t i v e f o r m , and l u c k i l y t h e r e a r e t h r e e s t u d i e s i n t h e 

l i t e r a t u r e w h e r e t h i s has been done. A l l t h r e e use t h e NA 

d i s j u n c t i v e , f o r i t s l o g i c a l c o r r e s p o n d e n c e w i t h t h e u n n e g a t e d 
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c o n d i t i o n a l , b u t one (Wason & J o h n s o n - L a i r d , 1969) a l s o used an 

AA r u l e . W i t h t h e NA r u l e , r e s u l t s f r o m t h e t h r e e s t u d i e s c o u l d 

h a r d l y be more c o n f l i c t i n g . Wason & J o h n s o n - L a i r d , u s i n g 

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

e i g h t s e l e c t i o n c a r d s ( i . e . two o f each n o r m a l c a r d , w i t h b o t h 

a l t e r n a t i v e v a l u e s o f t h e o t h e r r u l e component on t h e i r r e v e r s e s ) 

and t h e i n s t r u c t i o n t h a t t h e r e were f o u r w h i c h needed t o be s e l e c t e d . 

They f o u n d a s i g n i f i c a n t m a j o r i t y o f c o r r e c t s e l e c t i o n c o m b i n a t i o n s . 

L e g r e n z i ( 1 9 7 0 ) h o w e v e r , u s i n g a b s t r a c t m a t e r i a l s i n a s t r o n g 

e x c l u s i v e s e n t e n c e , f o u n d t h a t 77% o f h i s s u b j e c t s chose t h e 

m a t c h i n g c o m b i n a t i o n , and o n l y 10% t h e f u l l y i n s i g h t f u l c o m b i n a t L o n 

f o r e x c l u s i v e d i s j u n c t i o n - a l l f o u r c a r d s . Van Duyne ( 1 9 7 A ) , 

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

o f m a t e r i a l s r e s p o n d i n g was more o r l e s s random. The NA d i s j u n c t i v e 

i s p l a i n l y up t o i t s o l d t r i c k s h e r e . Wason & J o h n s o n - L a i r d ' s 

e x p e r i m e n t u s i n g t h e AA r u l e i s a l l we have t o go on f o r an i n d i c a t i o n 

o f wha t we m i g h t e x p e c t o f a s i m p l e d i s j u n c t i v e t r e a t m e n t o f t h e 

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

w i t h t h e NA r u l e , we s h o u l d p e r h a p s be c a u t i o u s . They assumed an 

i n c l u s i v e r e a d i n g o f t h e r u l e and s u s p e c t e d i n advance t h a t t h e 

AA f o r m w o u l d be " t o o e a s y " , a s u s p i c i o n b o r n e o u t i n t h e d a t a , 

where a 75% c o r r e c t r e s p o n s e r a t e i s r e c o r d e d . The c o r r e c t r e s p o n s e 

f o r an i n c l u s i v e d i s j u n c t i v e s e l e c t i o n t a s k i s t o s e l e c t t h e pq 

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

c o n t i n g e n c y ( p q ) . E v i d e n t l y t h e ease o f t h i s t a s k i s i n s u b j e c t s ' 

a p p r e h e n s i o n o f t h e f o r m a l s t r u c t u r e , b o t h o f t h e t a s k and r u l e s , 

s i n c e u n d e r a d e f e c t i v e c l a s s i f i c a t i o n t h e pq case w o u l d be 

i r r e l e v a n t ( a n d t h e u n n e g a t e d i n c l u s i v e u n f a l s i f i a b l e ) . S h o u l d t h e 
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