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A B S T R A C T 

The r o l e of content i n reasoning, by K I Manktelow 

A programme of research i s reported i n which the e f f e c t s 
of d i f f e r e n t contents i n two deductive reasoning paradigms were 
i n v e s t i g a t e d . 

A review of the l i t e r a t u r e showed t h a t the two main 
determinants of performance are the l o g i c a l s t r u c t u r e of the task, 
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 * . 
Matching i s a prime determinant of behaviour i n a b s t r a c t tasks, 
e.g. Wason's Selec t i o n task. This i s shown by s y s t e m a t i c a l l y 
negating l o g i c a l r u l e components. However, a large l i t e r a t u r e 
i n d i c a t e s that l o g i c a l performance i s f a c i l i t a t e d by using thematic 
m a t e r i a l s . 

I n Experiment 1 these procedures were combined to 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 both a b s t r a c t 
and thematic 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 - there was no f a c i l i t a t i o n by thematic m a t e r i a l s . 

Experiments 2 - 5 i n v e s t i g a t e d possible f a c t o r s behind 
t h i s unusual r e s u l t : i t remained unchanged throughout. Discussion 
of these f i n d i n g s , i n c l u d i n g a re-examination of previous papers, 
concluded that thematic m a t e r i a l s only f a c i l i t a t e d l o g i c a l performance 
i n conjunction w i t h other h e l p f u l contingencies. 

Experiment 6 used a t r u t h - t a b l e task, unsuccessfully, 
to p r e t r a i n a l o g i c a l l y appropriate 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 content e f f e c t s . Experiments? 
and 8 involved using thematic m a t e r i a l s i n t h i s tasks along 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 content e f f e c t , 
but not manifested i n greater l o g i c a l performance. The r e s u l t s 
showed clea r e v a l u a t i o n p a t t e r n s i n the thematic task compared w i t h 
a less d e f i n i t e performance i n the a b s t r a c t task. A t h e o r e t i c a l 
analysis suggested that t h i s e f f e c t was due to subjects* r e - i n t e r 
p r e t i n g the rules rather than 'matching'. I m p l i c a t i o n s of t h i s 
explanation f o r a general view of reasoning performance and 
competence were discussed. 
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The psychology of deduction has had a h i s t o r y of i r r e g u l a r 

and i n c r e a s i n g growth, 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 of research on 

p a r t i c u l a r questions i n the 1930s and 19AOs, a gradual re-emergence 

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

t h i n g of an explosion of i n t e r e s t , both i n terms of approaches and 

output, i n the l a t e 1960s - 1970s. Of the two main f i e l d s of 

deductive reasoning - 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 

reasoning was the f i r s t to receive a t t e n t i o n , w i t h the pioneering work 

of S t o e r r i n g i n the e a r l y 20th century and the work of Sells and h i s 

colleagues i n the '30s leading the way. P r o p o s i t i o n a l reasoning 

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 of the impact of the 

theories of Piaget and the new work emanating from Wason and h i s 

co-workers. Both of these approaches are re l e v a n t to the research to 

be reported here, but at t h i s p o i n t i t w i l l be productive to consider 

the e a r l i e r s y l l o g i s m experiments, since f i n d i n g s which emerged from 

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 of the work reported 

both i n t h i s review and i n the succeeding experiments. S y l l o g i s t i c 

reasoning has been found to be inf 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 context and content of the problems and 

no n - l o g i c a l response biases. I t was t h i s work which engendered doubts 

i n experimental psychology about the p r o p o s i t i o n a l calculus of formal 

l o g i c as a model f o r human thought, doubts which w i l l be all u d e d to 

and r e i n f o r c e d throughout t h i s review and l a t e r i n the discussion. 

(The formal l o g i c a l bases of the problems w i l l be introduced as t h i s 

review progresses and as the problems are encountered). Thus a b r i e f 

c o n s i d e r a t i o n of the l i t e r a t u r e on syllogisms w i l l provide a framework 

on which to e s t a b l i s h the bases both of the experimental work reported 



here and the background to 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 deductive argument c o n s i s t i n g of 

two premises and a conclusion. I n a t y p i c a l s y l l o g i s t i c reasoning 

experiment, the subject i s presented w i t h the premises and e i t h e r 

constructs a conclusion or evaluates the v a l i d i t y of a given conclusion. 

The q u a n t i f i e d premises are u s u a l l y i n the form of 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 statement, e.g. 'Some A are B'; 

these two statements can be a f f i r m a t i v e or negative, and so there are 

four basic premise forms. These are shown i n Table l a . The four 

premise forms can be put i n t o any 2-way combination, and the p a t t e r n of 

t h i s combination i s known as the mood of the s y l l o g i s m . The form of 

the argument also v a r i e s according to the order i n which the terms 

occur, and f o r m a l l y there are four possible forms, or f i g u r e s as they 

are c a l l e d . Each conclusion has a subject (S) and predicate (P), 

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

possible permutations of these terms are shown i n Table l b ; although i n 

formal l o g i c the subject of the conclusion must occur i n the second 

premise, there i s no psycho 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-Laird, 1972) and so there are four possible correspondents 

to the t r a d i t i o n a l f i g u r e s , w i t h premise orders reversed to 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 to be made about deductive 

reasoning i n t h i s i n t r o d u c t i o n , here are two syllogisms 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 

Conclusion Some Z are Y 

This conclusion i s obviously v a l i d . 



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

(a) Premise forms 

Universal 

A f f i r m a t i v e Negative 

A l l A are B No A are B 

Notation: A E 

P a r t i c u l a r 

A f f i r m a t i v e Negative 

Some A are B Some A are not B 

I 0 

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

S = Subject P = Predicate M = Middle term 

Premises 

Conclusion 

Figure 1 

M - P 

S - M 

Figure 2 

P - M 

S - M 

Figure 3 

M - P 

M - S 

S - P 

Figure 4 

P - M 

M - S 

S - P 

Premises 

Conclusion 

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 

Conclusion 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 abs t r a c t s y l l o g i s m 

No. 1, i t i s also a v a l i d argument, but the time to judge the v a l i d i t y 

of the two syllogisms 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 of the judgement i t s e l f . This i s because 

they d i f f e r i n two important respects: No, 2 i s composed of r e a l i s t i c 

sentences, which have been claimed to make these problems e a s i e r , and 

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

reasoning. P l a u s i b i l i t y of both premises and conclusion, i n t h i s case 

the r e l a t i o n of p r i e s t s , Nazis, and the goodness of 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 not c e r t a i n whether the 

r e a l i s t i c content of the examples should make the problem easier or 

harder. A t h i r d f a c t o r , one which i s not obvious from the syllogisms 

above, has also been suggested to i n f l u e n c e performance: the 

no n - l o g i c a l response bias of * atmosphere', which i n t h i s case would 

p r e d i c t t h a t , since at le a s t one of the premises contains 'some', there 

w i l l be a tendency f o r the conclusion also to do so, i r r e s p e c t i v e of 

the l o g i c a l e f f e c t s of t h i s choice. As the e f f e c t s of context, content, 

and response biases a l l have a well-documented h i s t o r y i n the research 

l i t e r a t u r e , some more d e t a i l e d examination of them w i l l be undertaken 

before proceeding f u r t h e r . 

Response biases 

The 'atmosphere e f f e c t ' was one of the f i r s t p s ychological 

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

reasoning. I t has a strong form and a weak form. The strong form, put 

forward by Woodworth & Se l l s (1935), states t h a t the terms of the 



premises of a s y l l o g i s m create an 'atmosphere' which pervades the 

conclusion, 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 to 

u n i v e r s a l and p a r t i c u l a r conclusions 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 negative premises lead to a f f i r m a t i v e and negative conclusions 

r e s p e c t i v e l y . Negatives 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 these, the conclusion 

w i l l be biased i n t h a t d i r e c t i o n . This p r e d i c t s that i f one premise 

i s negative and one p a r t i c u l a r , the conclusion should be a p a r t i c u l a r 

negative - even though t h i s s p e c i f i c form i s not represented i n 

e i t h e r premise. The weak form of the atmosphere hypothesis arose 

when S e l l s (1936) added the ' p r i n c i p l e of caution': t h a t subjects are 

predisposed to accept weak ra t h e r than strong conclusions, 'some' r a t h e r 

than ' a l l ' . 

Atmosphere was revived and attacked by Chapman & Chapman 

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

c a u t i o n could be a r t i f a c t u a l , since 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 

also be t r u e - so t h a t one would expect more p a r t i c u l a r conclusions 

a p r i o r i . They c r i t i c i s e S e l l s on other counts: confusing the mood 

and f i g u r e of h i s syllogisms and g i v i n g the subjects only one 

conclusion to evaluate 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 subjects selected a conclusion from the f i v e possible 

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

which 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 of Atmosphere on some syl l o g i s m s . 

They suggest t h a t subjects are using a conversion s t r a t e g y , accepting 

the converse of the premise as also t r u e ; t h i s i s l e g i t i m a t e only 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 negatives. Thus e r r o r s are due 

to an understanding of the premises which d i f f e r s from that d i c t a t e d 



by formal l o g i c . The Chapman & Chapman r e s u l t s , i t should be noted, 

only pose problems f o r Atmosphere as o r i g i n a l l y formulated ( w i t h o u t 

the p r i n c i p l e of caution) on two premise types, i n d i c a t i n g perhaps 

th a t a combination of atmosphere and conversion might best account 

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

has also suggested t h a t the p r e d i c t i o n s of 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 of 'some'. Other workers have argued t h a t 

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

1971) analysis of the premises. 

More r e c e n t l y , Johnson-Laird (1975) has pointed out a 

d i f f e r e n t k i n d of atmosphere e f f e c t , which 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 from the order i n which the terms appear i n the 

premises, and which seems to operate when the terms 'cross over'. Thus, 

given 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 order i n which 

the terms are mentioned i n the premises, 85% of subjects gave a 

conclusion i n the form A-C, whereas given B-A, C-B, 86% of the 

conclusions were C-A. There was l i t t l e evidence of such biases when 

the connecting term B was e i t h e r mentioned f i r s t i n both or second i n 

both. 

One can r e a d i l y appreciate from t h i s b r i e f examination t h a t 

the l i t e r a t u r e on response biases i n s y l l o g i s t i c reasoning i s by no 

means i n t o t a l accord, and that any account of reasoning 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 inadequate. For instance, such 

theories say nothing about how subjects a r r i v e at c o r r e c t deductions 

or *no conclusion possible' answers, both of which account f o r large 

pro p o r t i o n s of the responses i n studies where they are both a v a i l a b l e . 

Neither do they s p e c i f y what leads subjects to succumb to these 

tendencies i n the f i r s t place. The p o i n t i s however th a t the idea of 



response biases which cut across l o g i c a l reasoning processes was 

established by these s t u d i e s , and th a t even i f they do not provide a 

wholly s a t i s f a c t o r y account of the observed behaviour, there i s reason 

to b e lieve 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 reasoning, 

as we s h a l l see, n o n - l o g i c a l response biases have a much stronger claim 

f o r acceptance. 

Content and context 

From response biases we move on to v a r i a b l e s inherent i n 

the m a t e r i a l s which make up the premises of these arguments: content 

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

argument w i l l obviously be r e f l e c t e d i n the content, and s i m i l a r l y a 

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

invol v e some conte x t , but broadly these break down i n the research 

l i t e r a t u r e i n t o two v a r i a b l e s - reali s m of m a t e r i a l s (content) and 

the e f f e c t s of 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 regular f e a t u r e i n the s y l l o g i s t i c 

reasoning 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 of the research 

( W i l k i n s , 1928), and i s s t i l l going strong ( 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 years. 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 to accept conclusions 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 of l o g i c a l v a l i d i t y . One of the c l a s s i c experiments was 

tha t of Janis & F r i c k (.1943), who balanced v a l i d i t y and i n v a l i d i t y of 

conclusions and agreement/disagreement w i t h subjects* b e l i e f s , the 

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

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

and to r e j e c t v a l i d conclusions which d i d not. This was a marginal 

e f f e c t , since only 23% of a l l judgements were erroneous, 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 of 

problems to those used by Janis & F r i c k was improved by three hours' 

t r a i n i n g i n formal s y l l o g i s t i c l o g i c before t e s t i n g : Frase (1966) l a t e r 

e s t ablished t h a t t h i s was due more to an e f f e c t on the a p p r e c i a t i o n of 

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 . of the b e l i e f - b i a s e f f e c t 

per se. These are only a few examples of the k i n d of study done, but 

they serve to 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 consistent though 

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

As f o r the simple e f f e c t of d i f f e r e n t types of content on 

reasoning performance, the most f r e q u e n t l y reported i s that of the 

difference between a b s t r a c t (or symbolic) and thematic (or concrete, 

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 st a t e d i n 

the l i t e r a t u r e t h a t reasoning, both 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 contain thematic 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 

to t h i s question as i t a f f e c t s c o n d i t i o n a l reasoning l a t e r ; l o o k i n g at 

s y l l o g i s t i c reasoning 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 to f i n d 

studies devoted to t h i s p a r t i c u l a r t o p i c . There are many which use 

a b s t r a c t m a t e r i a l s and many which use thematics, but few which 

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

Wason & Johnson-Laird (1972) q u a l i f y the discussion of Atmosphere by 

r e s t r i c t i n g i t to a b s t r a c t m a t e r i a l s (p. 133), but the study which 

has become the cornerstone of the argument i s t h a t of Wilkins (1928). 

I t i s mentioned throughout the s y l l o g i s t i c reasoning l i t e r a t u r e , and 

c i t e d i n several studies of content e f f e c t s i n c o n d i t i o n a l reasoning 

(e.g. Wason & Shapiro, 1971; Johnson-Laird, Legrenzi & Legrenzi, 1972; 

van Duyne, 1974; Staudenmayer, 1975). I t i s appropriate t h e r e f o r e to 

10 



examine t h i s paper more c l o s e l y , i n the l i g h t of 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 . , 

Wilkins gave 81 college students 160 syllogisms comprising 

AO problems i n A types of m a t e r i a l s . There were three conclusions a f t e r 

each s y l l o g i s m and the subjects had to evaluate the v a l i d i t y of each, 

so they had to make 480 evaluations. This t e s t was spread over three 

hours i n two separate sessions. Three of the problems were i n f a c t 

t r a n s i t i v e inference 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 of 

the type under discussion- The scoring system was to compute f o r each 

subject the percentage of c o r r e c t evaluations f o r the items attempted -

an accuracy score c o n t r o l l i n g f o r , but not r e f l e c t i n g , speed. W i l k i n s * 

analysis i s based on three parameters: mean accuracy scores, 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 of i n d i v i d u a l data. Taking these 

i n order: f o r the two types of content which most c l o s e l y correspond 

to those used i n the papers and experiments to be reported, percent 

c o r r e c t responses are - Thematic: 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 th a t more subjects found greater 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 thematics, 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 being greater, f o r the former set of s u b j e c t s . 

There i s no s t a t i s t i c a l a nalysis to 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 to i n d i c a t e t h a t , as 

Wilkins puts i t , "there i s a high degree of r e l a t i o n between a b i l i t y 

to 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 to reason w i t h more 

ab s t r a c t material'". Wilkins makes much of 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 are, and h i s f u r t h e r conclusions r e f l e c t t h i s . 

To quote again: " i t would seem th a t changing the m a t e r i a l does to some 
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e x t e n t change the 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 . That 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 they 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 suggest 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 are n o t 

o f t he 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 papers -

a score 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 would 

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 presume, 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 reappear a f t e r 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 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 

forms o f p r e p o s i t i o n a l i n f e r e n c e are 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 ... or ... * s t a t e m e n t s ) . 

There a r e o t h e r forms-, b u t these two are much the 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 , perhaps because the d i f f e r e n c e between 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 such 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 main paradigms, w h i c h though 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 these 

paradigms can be, and have been, 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 sentences 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. concept a t t a i n m e n t , b u t these 

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

Problem s t r u c t u r e 

I n f e r e n c e t a s k s are 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 two-premise d e d u c t i v e arguments 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, th 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 

cussed 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 he 

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 system as a s t a n d a r d 

a g a i n s t which t o measure pe 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 systems and systems 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 the r o l e o f a competence model 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 

of 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 argument i n v o l v e s a r u l e o f the form * I f p 

t h e n q*. T h i s forms t he 'major p r e m i s e ' o f t h e argument. The n e x t 

s t e p , t he 'minor p r e m i s e * , i s a s t a t e m e n t of t h e a n t e c e d e n t ( p ) o r 

consequent ( q ) i n a f f i r m e d o r negated 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 . There a r e thus 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 minor premise 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 arguments appear 

i n T a b l e 2. I t i s an axiom 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 are v a l i d i n f e r e n c e s , Denying the A n t e c e d e n t 

and A f f i r m i n g t h e Consequent 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 he 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 , animate and i n a n i m a t e , w h i c h are n o t t i g e r s . 

F o l l o w i n g t he 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 conclude 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 co n c l u d e ' t i g e r ' (AC); 

t h a t something i s n o t a t i g e r does n o t mean t h a t i t cannot 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 conclude t h a t i f something 

has no s t r i p e s , i t cannot be a t i g e r (MT). The neatness of t h i s 

system 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 which 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 system ( m a t e r i a l e q u i v a l e n c e ; see Ta 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 people a c t u a l l y reason 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 , 

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

are commonly known. 

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

M a j o r premise: ' I f p then 

M i n o r premise 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 Denying the I V 
A n t e c e d e n t (DA) 

q P A f f i r m i n g the I V 
Consequent (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 ajor p r e m i s e : ' E i t h e r p o r q* 

Min o r premise 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 the I V 
F i r s t Component 

n o t p q Denying the V V 
F i r s t Component 

q ::nQt p A f f i r m i n g the I V 
Second Component 

n o t q P Denying the 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 

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

s t a t i n g the r u l e of 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 wordy f o r m i s uncommon i n n a t u r a l language, and the 

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 . Rules of e q u i v a l e n c e tend 

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 , 

1972), 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 , or promises - and 

t h i s i s not an e x h a u s t i v e l i s t . Researchers have a t t e m p t e d t o g e t 

round t h i s s e m antic problem 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 see, t h i s produces problems of 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 the 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 the o u t s e t of r e s e a r c h and c o n t i n u e t o 

be used. 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 , such 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 person's b e l i e f s , or how t h a t p e r son 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 of e q u i v a l e n c e . The 

f a v o u r e d f o r m of 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, then the number i s 5' (Evans, 1977a); sometimes 

o n l y l e t t e r s are used (Roberge, 1971a, b , 1974, 1978). I n f a c t , t he 

m a n i p u l a t i o n o f problem c o n t e n t , i n t h e f o r m of 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 semantic forms 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 the r e s e a r c h w i t h the 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 the 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 performance 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 view 

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 endorsement i n the 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 the 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 

Having thus s e t o u t the 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 the d e a r t h of p u b l i s h e d e x p e r i m e n t s on 

the 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 then 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 . Strawson, 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 adhere t o the f o r m a l c a l c u l u s - was common on the 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 

bear t h i s o u t ? 

For 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 ' performance 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 complex e x p e r i m e n t s , 

where the ' 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 between the 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 development 

o f a p r e c i s e t h e o r e t i c a l account o f i n f e r e n c e t a s k performance 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 oad c o n c l u s i o n s are p o s s i b l e . 

Wason & J o h n s o n - L a i r d (1972) 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 

degree o f l o g i c a l competence; however, f r o m the r e s u l t s of 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 appears t h a t one cannot 

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 those 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 he 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^: 95%, 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 

tendency n o t t o f a l l p r e y t o the 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 around h a l f o f the 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 reasons 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 roceed f o l l o w i n g an account 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 which were conducted 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 these 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 , 

are p r e s e n t e d i n Ta b l e 3: some p o i n t s s h o u l d f i r s t be noted i n 

i n s p e c t i n g these d a t a . F i r s t l y , n o t a l l the i n f e r e n c e s are 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 he 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 . Secondly, 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 the premises (Roberge, 

1978); 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 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 , 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 of a l t e r n a t i v e s . The e x p e r i m e n t s are l i s t e d i n two groups 

on t h i s b a s i s . I n the 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 between 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* or ' i n d e t e r m i n a t e ' , and th e s e are denoted by a 

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

L a i r d r e p o r t t h a t t he t a s k was " t o decide w h e t h e r o r n o t the 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 the Ta b l e ( e . g . T a p l i n , 1971, T a p l i n & Staudenmayer, 

1973, Staudenmayer, 1975, Rips & Marcus, 1977). T h i s i s n o t because 
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of any a n t i - A m e r i c a n f e e l i n g , b u t because they 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 do, however, 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 the d a t a i n Table 3 t h e n : the 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 the Roberge (1971a) r e s u l t s , the o n l y 

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

no-one d e n i e d i t . There i s l i t t l e e l s e t o say about the MP r e s u l t s 

h e r e ; e v i d e n t l y , MP expresses t h e v e r y meaning 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 the o t h e r i n f e r e n c e s , 

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

made tha n AC and MT; i n o n l y one of these f i n d i n g s does the f r e q u e n c y 

of 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 between 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 the means show, d e s p i t e a c o n c l u s i o n by Evans (1972a) t o the 

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 here i t appears t h a t the d a t a f r o m t h e Evans (1972a) s t u d y have 

e l e v a t e d the e v a l u a t i o n mean s c o r e . I n d e e d , the d a t a from 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 so, the 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 of 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 the 

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 -

the changes are 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 the 

need t o be guarded 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 do, i n f a c t , come fr 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 components, 

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

t a s k s b r o u g h t about the u n u s u a l r e s u l t s . However, Roberge (1971a) 
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TABLE 3 Percentage frequencies of the 4 c o n d i t i o n a l inferences given i n the l i t e r a t u r e on the J'basic' task 

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 only. See t e x t f o r 

Inferences 

n o t a t i o n 

Evaluation Experiments Sub-condi ti o n s MP DA AC MT N 

Shapiro (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 Experiments • 

Cope (1979, Expt I ) Binary 

Non-binary 

100 

94 

45 

22 

65 

50 

55 

22 
54 

(Expt I I ) Binary 

Non-binary 

57 

44 

79 

40 
54 

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

Roberge (1978) 

Weighted Mean 

Sel 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 complex 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 he d a t a f r o m t he s e l e c t i o n form o f the 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 are 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 , though 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 ) . There 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 the 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 

the 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 the a r r a y o f c h o i c e s i n the 

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 reason 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 whether o r n o t they were r i g h t . 

Cope (1979) 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 : (see Chapter 3) by L e g r e n z i ( 1 9 7 0 ) , t h a t 

the tendency 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 , 

these 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 these 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 than 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 concludes t h a t t h e r e 

i s no i n c r e a s e due t o the b i n a r y p r e s e n t a t i o n i n any tendency 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 . where t h e r u l e 

can v a l i d l y be expressed as ' I f q th 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 re 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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something of 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 those s u b j e c t s whose s e l e c t i o n s a re t o t a l l y i n 

acc 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 . those 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 . Perhaps, s i n c e we are 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 between c o n d i t i o n s , i r r e s p e c t i v e o f the degree 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 appears, i n the absence of 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 indeed 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 would suggest a h e i g h t e n e d tendency towards 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 the 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 about t he 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 propose t h a t s i n c e 

these are two d i f f e r e n t t h i n g s , t he 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 the l a s t appearance 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 Chapter 3. 

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

census o f e x p e r i m e n t s i n Ta b l e 3, i s the 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 the 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 (1972) 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* the 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 possess 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 or 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 the 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 

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

p; by MP I conclude q. But 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 cannot 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 the 

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

even j u s t guess the answer, b u t as they do n o t seem t o do so on any 

o f the 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 these 

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 almost h a l f the MT 

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

conclude t h a t the most l i k e l y source o f d i f f i c u l t y i s the presence o f 

a n e g a t i v e i n the minor premise o f the MT argument. There i s a good 

d e a l of 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 found t o 

b r i n g about 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 terms o f sp]eed and a c c u r a c y , 

i n a number o f paradigms. To a p p r e c i a t e the i m p o r t a n c e o f n e g a t i o n t o 

the 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 the 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 the 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 (1959, 1961, 

1965) found evidence o f an i n t e r a c t i o n between n e g a t i o n and the 

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 response times and e r r o r 

f r e q u e n c i e s (Wason & Jones, 1963). There are f o u r types of s e n t e n c e 

i n these 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 the 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 these are l i s t e d below t o g e t h e r w i t h 

examples f r o m the 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 

Trueu(TA) , F a l s e (FA) True (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 even 

number number number number 

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

TA<FA<FN<TN 

Thus the e f f e c t o f the n e g a t i v e d i f f e r s s between the 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 the 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 'double n e g a t i o n ' , whereas a ' t r u e 

n e g a t i v e ' appears t o be o n l y s i n g l y n e gated. However, these con

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 the 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 these s e n t e n c e s : one i s the p o s s i b l e s e m a n t i c mismatch 

between the sentence and i t s r e f e r e n t , e.g. t h e word 'even* and the 

number 57, and a s y n t a c t i c mismatch due t o t h e presence of ' n o t ' . 

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

s y n t a c t i c n e g a t i v e i n the FN; Wason (1972) f u r t h e r c l a r i f i e s t he p o i n t 

by c a l l i n g the sentences ' 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 models o f n e g a t i o n , d e t a i l s of w h i c h need 

not d e t a i n us here ( e . g . C l a r k & Chase, 1972; C a r p e n t e r & J u s t , 1975), 

w h i c h suppose t h a t the 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 , produces d i f f i c u l t y . 

These d e l i b e r a t i o n s about the 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 language - the 

c o n t e x t i n w h i c h they would a c t u a l l y be used. Wason (1965) proposed 

t h a t the d i f f i c u l t y o f n e g a t i o n would 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 
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the ' 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 the ' 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 the s m a l l e r s e t has the c h a r a c t e r 

i s t i c o f the l a r g e r than v i c e - v e r s a . The r e s u l t s (response t i m e s ) 

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

subsequent e x p e r i m e n t s ( e . g . C o r n i s h , 1971) have found 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 the b a s i s o f the r a t i o 

h y p o t h e s i s . Greene (1970) a t t a c k e d the 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 between two sentences 

r a t h e r t h a n between a sentence and a p h y s i c a l s i t u a t i o n , and t h a t the 

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 meaning". 

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

c o n s t r u c t e d p a i r s of sentences c o r r e s p o n d i n g t o these 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 , those p a i r s w h i c h meant the same t h i n g f r o m t h o s e 

whose meanings 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 exceed 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 meaning. 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 these mean the same t h i n g . Data 

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 the 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 

- the 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 , 

emphasises the 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 language: 
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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 examples 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 the s t a t e m e n t ' t h e t r a i n wasn'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 the reason 

f o r t he u t t e r a n c e i s t a k e n i n t o account - t h e c o n t e x t o f the 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 the v a r i o u s processes d e s c r i b e d b e f o r e , 

o f comparing s e m a n t i c and s y n t a c t i c mismatches, because 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 the p r e c o n c e p t i o n i n h e r e n t i n 

the 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 

meaning changer. 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 process o f MT 

t h e r e f o r e w ould be t o v a r y the presence o f n e g a t i v e s i n the d e d u c t i v e 

argument: i f n e g a t i o n i s b e h i n d the 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 by 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 

the i n f e r e n c e s were 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 are i n c l u d e d 

i n T a b l e 3. There are f o u r p o s s i b l e types o f sentence i n these 

e x p e r i m e n t s , a c c o r d i n g t o the 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 consequent: 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 ) . 

There are 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 the s t u d i e s w h i c h 
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TABLE 4 Percentage f r e q u e n c i e s o f the A c o n d i t i o n a l i n f e r e n c e s made fr 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 

components; 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 Table 1. 

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

Roberge (19710 
Evans (1977a) 
Evans (1972a, E x p t . I ) 
Roberge (1978) 

Weighted Mean 
NA r u l e - I f n o t p t h e n q 
Roberge (1971^ 
Evans (1977a) 
Evans (1972s, E x p t . I I ) 

( E x p t . I ) 
Roberge (1978) 

Weighted Mean 
NN r u l e - I f n o t p t h e n n o t q 
Roberge (,\91\^ 
Evans (1977a) 
Evans (1972a, Expt. I ) 
Roberge (1978) 

Procedure 

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 

Weighted 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 (Roberge, I 9 7 I a , b; Evans, 1977a). 

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 

the 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 response 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 the o t h e r (1971b) a s t a t i s t i c a l a n a l y s i s 

based on e r r o r s - i . e . responses w h i c h d e p a r t f r o m the model 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 by the i n c l u s i o n i n the 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 would be an o r d i n a r y MP argument w i t h 'not q' as 

the 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 the 

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 'yes', 

b u t as the responses 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 those 

on t he normal i n f e r e n c e s and are grouped w i t h them i n t h e a n a l y s i s , 

t h e y serve m o s t l y as an unnecessary supplement t o the 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 the 1971b paper i s s i m p l y i n terms 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 premises 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 . That Roberge found 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 between 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 these terms i s e x a c t l y 

b a l a n c e d across t he 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 , sentence t y p e s , and 

t r u t h / f a l s e h o o d ; t he a n a l y s i s cannot 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 . For t h i s we have t o i n s p e c t t he r e l e v a n t p a r t s 

of the 1971a paper ( r e p r o d u c e d i n Tables 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 based 

on a p r i o r a s sumption o f f o r m a l l o g i c as a competence model. L u c k i l y , 

such 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 agreement, as f a r as can be j u d g e d by i n s p e c t i o n , 

between i t and the Roberge r e s u l t s . Roberge (1971b) p r o v i d e s a 
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f o r e t a s t e of Evans' a n a l y s i s i n some of 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 the 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 the 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 

term i n the r u l e , s u b j e c t s g i v e more *maybe' responses. 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 where 

the m i n o r premise 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 

the f o r m o f the major premise or c o n c l u s i o n . 

The Evans (1977a) d a t a echo these 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 the a n a l y s i s i s n o t i n terms 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 the 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 ross r u l e s - i n f a c t , a l l the s u b j e c t s e v a l u a t e d 

the 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 the o t h e r i n f e r e n c e s , i t 

was found t h a t t h e r e were 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 sequents, 

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 what Evans 

nominates as a g e n e r a l i s e d response tendency - h i n t e d a t by Roberge 

(1971b) - 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 ; thus t h e r e are more DA's and MT's when d e n i a l of 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 absent on the 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 ) 

than 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 lower 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 the r u l e i t s e l f , comparable t o the atmosphere 

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 

the 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 making, 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 the 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 i977a e x p e r i m e n t d e t a i l e d above were 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 Ta b l e :̂ w i l l c o n f i r m t h a t 

the f i n d i n g s o f Evans (1972a) Experiment I concur w i t h those 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 second 

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 (1972) 

and Wason (1972) p o i n t o u t t h a t t he 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 breakdown i n the s u b j e c t ' s grasp o f t h e 

meaning 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 (1972a, 

Experiment I I ) aimed a t s e p a r a t i n g t h e s e . The argument 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 the a n t e c e d e n t i s n e g a t e d , t he c o n c l u s i o n 

i n v o l v e s t he 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 

proce s s o f 'double 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 re 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 the 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 the 'double 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 (1965, 

1972) has emphasised, would n o r m a l l y be used t o express 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 argument, the 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 *not p*, wh i c h s h o u l d be e v a l u a t e d as t r u e ; 

the 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 he e v a l u a t i o n 

of f a l s e . Thus i n an MT argument 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 he s t e p o f d o u b l e 

n e g a t i o n , whereas e v a l u a t i n g a 'not 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 ere 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 are i n v o l v e d . Evans found 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 concludes 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 

are 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 he 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 subsequent e x p e r i m e n t s 

(see T a b l e 4 ) : t h e response p r o f i l e s d i f f e r between 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 these e x p e r i m e n t s when n e g a t i v e s are 

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 the 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 appears o n l y on the 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 consequent. On a l l t h r e e such 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 always l o w e r t h a n the s e l e c t i o n MT f r e q u e n c i e s ; 

the 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 the 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 than 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 ready 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 the 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 suggest 

t h a t n e g a t i o n may in d e e d c o n t r i b u t e t o the 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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are 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 comprise t h e 

whole s t o r y though; the MP i n f e r e n c e i s u n a f f e c t e d by the 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 . Perhaps 

some d i f f i c u l t y may stem f r o m the 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 backwards f r o m t he consequent 

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

the 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 example 

w i l l i l l u s t r a t e the p o i n t , and we r e t u r n t o the MT argument about 

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 the d e d u c t i o n be made e a s i e r i f t h e argument to o k the f o l l o w i n g 

form? 

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 . 

Note t h a t the 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 - the 

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 the 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 he word ' o n l y ' b e f o r e the ' 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 the above example -

one s t i l l c annot say, by the 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 paper t o be d i s c u s s e d l a t e r , 

emphasises 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 the argument 

above, Evans ( 1 9 7 7 a ) , n o t i n g the 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 

the ' I f . . . t h e n . . . ' f o r m o f the c o n d i t i o n a l , proposed 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 emphasis between 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 the 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 : the 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 the 

consequent, and the consequent i s necessary f o r the a n t e c e d e n t . 

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

the presence 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 conclude 

t h a t s t r i p e s are a l s o p r e s e n t ; s t r i p e s a r e necessary 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 . . . ' form and the MP d e d u c t i o n , argued 

Evans, emphasise the s u f f i c i e n c y o f the a n t e c e d e n t , w h i l e t he ' . . . o n l y 

i f . . . ' f o r m and MT emphasise t h e n e c e s s i t y o f the consequent. There 

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 

than 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 negated r u l e components, and when r e s u l t s were p o o l e d 

across r u l e s t he 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 (see Ta 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 negated 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 found by B r a i n e (1978) and by Roberge 

( 1 9 7 8 ) , w i t h the d i f f e r e n c e e x t e n d i n g across 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 indeed 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 by u s i n g a f o r m o f r u l e w h i c h seems 

t o promote r e a s o n i n g f r o m t he consequent r a t h e r t h a n f r o m t h e a n t e 

cedent t h i s d i f f i c u l t y can be reduced. However, the ' 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 reason: Evans (1977a) foun 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 the '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 these r u l e s i n t o e q u i v a l e n c e s . However, the f r e q u e n c y 

o f DA*s was the 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 the MT 

f r e q u e n c y on the ' 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 of the most i m p o r t a n t p o i n t s made 

i n the 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 dependant on t h e i r i n t e r p r e t a t i o n o f 

those 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 by 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 

examples 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 found t h a t 

most o f these sentences i n v o l v e d t e m p o r a l or 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 the one form o f the r u l e . These 

c o n n e c t i o n s were such t h a t when t h e a n t e c e d e n t e v e n t preceded the 

consequent e v e n t i n t i m e , the r e l a t i o n s h i p was expressed i n ' I f 

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

used. T h i s l i n e o f e n q u i r y was pursued 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 aimed 

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 the n e x t c h a p t e r . 

Of c o u r s e , the 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 drawn most 

a t t e n t i o n i s the 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 mentioned 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 the a n t e c e d e n t . The l i n g u i s t s Geis & Z w i c k y , 

on the o t h e r hand, t u r n the p r o b l e m around: t h e y contend t h a t the 

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 they 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 tendency i n language, i n t h e i r 
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words, " c o n d i t i o n a l s a re 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 the h e a r e r 

has r e ason t o b e l i e v e t h a t the converse i s f a l s e " . (Geis & Z w i c k y , 

1971), Thus, i n a n o t h e r o f t h e i r p h r a s e s , the c o n d i t i o n a l " i n v i t e s 

t he 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 converse 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 . Geis & Zwicky 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 the c l a s s e s o f sentences 

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 are n o t so sure about 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 argument i t s h o u l d h o t be too 

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 the 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 these f a l l a c i e s , w h i c h perhaps 

are 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 (1974) found t h a t NA r u l e s produced t he most ' e r r o r s * - i . e . 

the most 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 

than DA'S were a f f i r m e d as t r u e . Both these 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 work, however, 

t h a t o f Wason ( 1 9 6 4 ) , i s of much g r e a t e r i m p o r t a n c e h ere because i t 

mounted a two-pronged a t t a c k aimed a t d i s a m b i g u a t i n g t he c o n d i t i o n a l . 

The f i r s t o f these i s the use o f t h e m a t i c m a t e r i a l s , which most 

w r i t e r s agree s h o u l d have the d e s i r e d e f f e c t ; i n t h i s case, t h e y d i d 

no 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 

67% t o AC, p r o p o r t i o n s w h i c h are 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 the 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 wh 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 the 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 the same t a s k . One group 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 su 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 he p r e v i o u s l y made f a l l a c i e s . Thus the 

second group of s u b j e c t s were l e d t o c o n t r a d i c t themselves. T h i s 

group showed a s i g n i f i c a n t tendency t o s t o p c o m m i t t i n g the f a l l a c i e s , 

b u t the o t h e r group 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 the 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 the s u b j e c t s 

committed the f a l l a c i e s i n the f i r s t p l a c e . Perhaps a m i l d e r 

i n t e r p r e t a t i o n o f Geis & Zwicky (1971) 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 such 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 Staudenmayer 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 re i n v o l v e d i n t h e i r case 

and i t would be o u t o f place" t o spend time 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 re n o t 

so numerous as those 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 

conducted by Roberge, sometimes i n d i r e c t comparison t o c o n d i t i o n a l s . 

Indeed the pr 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 the work 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 between 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 

ac h i e v e d t h r o u g h the 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 example 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 cases, g i v e n p we must conclude 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 the d i s j u n c t i v e i s 

assumed t o express i n c l u s i o n , i . e . i f i t i s t a k e n t o mean'Either 

p o r q, o r b o t h ' . I f i t i s t a k e n t o express e x c l u s i o n , i . e , 

•not b o t h ' , then the 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 premises 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 cases. The i n f e r e n c e s f o r the un^iegated d i s j u n c t i v e are shown 

i n T a b l e 2. However, i t may seem t h a t t he 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 the 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 the good, as those s u s p i c i o n s are 

about t o be c o n f i r m e d . 

Roberge (1974) 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 found t h a t w h i l e 

the NA sentence produced the most e r r o r s on c o n d i t i o n a l s , a l l the 

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 were more d i f f i c u l t t h a n 

the 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 the argument i n v o l v e d 

a f f i r m a t i o n o f the 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 

the a n t e c e d e n t o f the 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 comparing 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 (Roberge, 

1976a), u s i n g an e v a l u a t i o n t a s k as i n the 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 he d e n i a l o f the f i r s t component, w h i c h leads 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 the 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 the 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 were e a s i e r t o reason 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 produced g e n e r a l l y fewer e r r o r s , and the 

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 about 

e r r o r s i n these 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 the 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 - 'or b o t h ' o r 'but n o t b o t h ' - t o the 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 negated sentences (Roberge, 1976b), 

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 were 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 the 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, 1977a). I n a l l these 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 are 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 they have t o be d e n i e d , though 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 the most d i f f i c u l t y . What of 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 the 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 (1972) 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 arguments; the 

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 or 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 arguments i n v o l v e d the d e n i a l o f t h e second component, 

b u t the 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 between 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 , the second an i m p l i c i t d e n i a l by an antonym, and the t h i r d 

the 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 the 
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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 the b a s i s of 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 they p r e d i c t e d , and f o u n d , t h a t the 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 terms 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 , 

the t h i r d the most d i f f i c u l t , and the 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 grasp 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 the i m p l i c i t 

n e g a t i v e because o f a presumed 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 grasp 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, these c o n c l u s i o n s are 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 mind 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 (1972c) a r g u e s , o f i n t e r p r e t a t i o n . Roberge (1977, 1978) has 

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

types 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 the f i r s t and second components. 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 sentences such as ' E i t h e r Joan i s i n t e l l i g e n t or she i s r i c h , o r 

b o t h ' ) ; the 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 nces 

(e . g . ' E i t h e r John i s i n t e l l i g e n t or he i s s t u p i d , o r b o t h ' ) . I t 

seems t h a t the l a t t e r were 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 the 'or 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 

between m a t e r i a l s : i n b o t h cases t h e r e were fewer l o g i c a l e r r o r s on 

the v a l i d d e n i a l o f the f i r s t component argument compared w i t h the 

f a l l a c i o u s a f f i r m a t i o n o f the f i r s t component argument. The 1978 

s t u d y , u s i n g d e n i a l o f the second component o n l y , and i n c l u d i n g negated 

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 between m a t e r i a l s and p o l a r i t y : NA 
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sentences were 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 . 

There were more ' i n d e t e r m i n a t e ' responses w i t h i n c l u s i v e sentences 

t h a n w i t h e x c l u s i v e s , and o f course 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 the 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 

under 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 the f i r s t component o f t h e 

r u l e s and extends 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 the 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 count 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 the 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 between the 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 then q' and ' E i t h e r n o t p or q' are 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 express 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 , depending 

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 would assume i m p l i c a t i o n , as t h e y 

a l s 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 ) . Hence 

they b o t h e n t a i l the same r u l e s o f i n f e r e n c e and are f a l s i f i a b l e by 

the same t r u t h - t a b l e case(.s). However, the t h r e e o t h e r c o u n t s , 

w h i c h are e m p i r i c a l l y based, promote the c o n c l u s i o n t h a t the 

c orrespondence between 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 

the 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 between the two r u l e s : i t has been found 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 , whereas i t i s o n l y 
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n e g a t i o n o f the 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 the 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 across 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 the d i s j u n c t i v e 

i n f e r e n c e s does so. Secondly, 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 

the 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 are bound t o be d i f f e r e n c e s i n the 

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 the 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 the 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 

the o t h e r f r o m a d e n i a l , w h i l e on the 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 the 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 the 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 the 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 these are r u l e s o f 

a l t e r n a t i o n , and do n o t proceed f r o m the 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 the c o n c l u s i o n o f a consequent. 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 between 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 the f o r m e r , and the 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 cases, as we s h a l l see) are s y m m e t r i c a l . 

T h i s i s s u e focuses on the d i s p a r i t y between 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 the dangers o f assuming the 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 most r e c e n t l y by B r a i n e , t o d e r i v e systems 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 promote 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 the 

o f f e n d e r s i n mind here are those o f T a p l i n , Staudenmayer, R i p s , and 

Marcus. 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 were 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 the o p e n i n g t o the n e x t c h a p t e r ; the 

n e x t c h a p t e r i s about t r u t h - t a b l e s . 
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I n the 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 , the proces s e s 

under i n v e s t i g a t i o n were those 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 or 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 or 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 . For the purposes 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 

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

l o g i c a l v a l i d i t y o f the arguments whether or n o t the 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 the l o g i c a l process 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 concern 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 the t r u t h or f a l s i t y o f the s t a t e m e n t g i v e n t he 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 components. Each c o n d i t i o n a l or d i s j u n c t i v e 

rule..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 . 

There i s thus 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 

each i n s t a n c e on the l o g i c a l t r u t h s t a t u s o f the r u l e i s r e l a t e d t o 

the e x t e n t t o w h i c h each a l l o w s t he 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 our 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 the 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 hether or n o t t h e r e 

i s a t i g e r p r e s e n t ; the r u l e does n o t l e g i s l a t e on the a c t u a l presence 

o r absence o f t i g e r s , o n l y what i s c o n d i t i o n a l on t h a t presence. H0W7 

e v e r , we a l s o know by MT t h a t i f t h e r e are 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 he 

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 

the r u l e i t s e l f would 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 the 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 cannot be a n y t h i n g j b u t an e l e p h a n t (American cars- 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 of ' 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 bii-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 are 

summarised i n Table 5. 

I t i s the 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 system t o the ways 

i n w h i c h people a c t u a l l y go about e v a l u a t i n g the t r u t h of t h e s e r u l e s 

w h i c h i s the 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 . There are 

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 the 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 American s t u d i e s w h i c h aimed 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 approach 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 methodology, o f 

o b s e r v i n g performance 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 mix 

The methodology was e s t a b l i s h e d by T a p l i n (.1971), He used 

the f a m i l i a r paradigm 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 complete 

c h a i n o f argument w h i c h the 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 case, the s u b j e c t s were t o j u d g e whether 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 premises 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 argument t o check f o r any b i a s 

towards a f f i r m a t i v e r e sponses. No n e g a t i v e r u l e components were used. 
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TABLE 5 The t r u t h f u n c t i o n o f the c o n d i t i o n a l . Formal 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 are shown 

Given: 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' 

Formal ' 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) True True True True 

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) True F a l s e I r r e l e v a n t F a l s e 

p and q (FF) True TruB 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 express 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 consequent i t e m s ; T = t r u e , F = F a l s e 

p and q are the n e g a t i o n s o f p and q. 



and t w e l v e problems of each t y p e of argument were 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 are 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: 92%, DA: 6 1 % , AC: 57%, and MT: 63%. Except f o r 

DA, w h i c h i s r a t h e r h i g h , these r e s u l t s are 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 (see Table 3 ) . The l o g i c a l l y f a l s e MP argument was r e j e c t e d 

94% o f t h e t i m e , showing a l a c k of ' a f f i r m a t i o n b i a s ' . T a p l i n does 

no t r e p o r t these f r e q u e n c i e s because he i s n o t concerned w i t h them; 

h i s a n a l y s i s i s based on the assumption 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 sentence i s t r u e , and t h e t r u t h v a l u e of e i t h e r t h e 

a n t e c e d e n t o r the consequent i s a l s o known, then the t r u t h v a l u e f o r 

the g i v e n c o n d i t i o n a l sentence may be d e r i v e d f r o m judgements 

r e g a r d i n g the 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 the consequent 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 , 1971). The key word here i s 

" judgements", w h i c h i s an e x p r e s s i o n o f a (presumed) 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 sentence s i m p l y s a i d " d e r i v e d f r o m the v a l i d i t y — " 

e t c . , t h e argument would make p e r f e c t l o g i c a l sense, 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 and, 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 . 

But 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 the i n f e r e n c e s were made are 

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 between responses 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 . 

For an i n d e x o f l o g i c a l performance he t a k e s c o n s i s t e n c y of 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 concludes 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 performance between some i n f e r e n c e p a i r s , and he 

proceeds 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 . Only 48% of 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 (37.5%) o f these 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 ncluded t h a t 37.5% 

o f s u b j e c t s were u s i n g t he e q u i v a l e n c e t r u t h - t a b l e and 3.6% the 

i m p l i c a t i o n t r u t h - t a b l e (see 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 - ov e r h a l f -

l e d t o a second 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 the 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 sentence l e n g t h : T a p l i n & Staudenmayer 

(1973) r e p e a t e d the 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 the 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 the MP f a l s e h o o d , so t h e r e were now e i g h t forms o f argument 

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 foun 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 the arguments, and 

o f the c o n s i s t e n t ones the 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 the 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 ) , For 

the normal arguments, i . e . e x c l u d i n g t he o p p o s i t e s , they were: 

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 he 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 the 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 Table 3 w i l l a l s o show 

t h a t these r e s u l t s are 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, the r e s u l t s are 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 the 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 are 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 the two e x p e r i m e n t s -

they 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 the 'no* r e s p o n s e , and t h a t t h i s 

makes the 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 conducted i n c l u d i n g an ' i n d e t e r m i n a t e ' 

response 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 of 

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 % ) , though 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 the 

p r o p o r t i o n s o f the t r u t h - t a b l e s : t h i s t i m e 33,8% of s u b j e c t s came 

under 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 

the 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 

response c a t e g o r i e s , b u t a l s o t o the p o s s i b i l i t y o f the 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. 

Staudenmayer (1975) extended t h i s l i n e o f work i n an e f f o r t 

t o e l u c i d a t e the r o l e o f such f a c t o r s as these 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 the c o n n n e c t i v e ( ' i f , . . t h e n * o r ' c a u s e * ) , semantic r e l a t i o n 

(anomalous or c a u s a l ) , and the r e l a t i o n o f the a n t e c e d e n t t o the 

consequent ( 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 were 

based on the second e x p e r i m e n t o f T a p l i n & Staudenmayer ( 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 are 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 the 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 tendency. When o n l y the 

' 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 are compared - the ones 
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c o r r e s p o n d i n g t o those t o w h i c h the terms have been a p p l i e d i n the 

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 ost i d e n t i c a l between them. Cause 

and n e c e s s i t y sentences seemed t o produce 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 * sentences t h e r e was l i t t l e d i f f e r e n c e between 

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 or t h e m a t i c 

c o n t e n t , e x c e p t i n the ' n e c e s s i t y ' c o n d i t i o n , where 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 & Staudenraayer (1973) t h a t 

t h e r e were 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 degrees 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 what 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 

these a u t h o r s say, no e v i d e n c e of any s y s t e m a t i c r e l a t i o n s h i p between 

t h e l o g i c o f the 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 main 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 the f i n d i n g s , b u t w i t h how those f i n d i n g s were a-rrived a t , 

Staudenmayer (1975) 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 correspondence 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 the 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 the 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 are t h e n based. I f t h i s i s the case, s h o u l d 

n o t f o r m a l l o g i c as a whole p r o v i d e an adequate 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 the 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 doubt on t h i s i d e a . S u r e l y the 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 comparison o f t h o s e t a s k s . 
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Rips & Marcus (1977, Experiment 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 by 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 though 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 under 

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 these 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 the 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 the ta s k w i t h t h e three-way and 

two-way responses ( 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 these are the 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 

Rips & Marcus c o n s t r u c t an e l a b o r a t e 3-stage model 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 account f o r t h i s d i s p a r i t y , b u t the 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 the t a s k s a re meas 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 paper when, n o t i n g a d i s c r e p a n c y 

between h i s r e s u l t s and those f r o m o t h e r paradigms d i r e c t l y concerned 

w i t h the 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 re t o l d t o assume t h a t t h e r u l e i s t r u e , such 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 from one i n 

w h i c h s u b j e c t s a re asked t o t e s t w hether t he r u l e i s t r u e o r n o t . As 

t h e r e i s good evidence f r o m a n o t h e r paradigm 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 on 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, 1975), i t w ould n o t be a t a l l 

s u r p r i s i n g i f they 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 . 

Rips & 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 the 

most i n t e r e s t i n g q u e s t i o n h e re i s how such 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 the 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 they are 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 ev i d e n c e f o r the 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 must 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 what happens on i n f e r e n c e 

t a s k s , and now we t u r n our 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 are concerned 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 ove r r e c e n t y e a r s stems 

p a r t l y f r o m the 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 model o f t h o u g h t , and more p a r t i c u l a r l y from 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 by Wason i n 1966, i n the debut o f the 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 sentences - i r r e l e v a n c e . Formal 

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 , where 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 the 

a n t e c e d e n t component was f a l s i f i e d tended 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 our example 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 would 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 ould 

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 * 

(see 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 be, Wason ( 1 9 6 8 ) , i n the f i r s t p u b l i s h e d paper 

on the 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 the 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 erformance 

by e x p l i c a t i n g the s t r u c t u r e o f the ta s k t o the s u b j e c t s , who would 

th e n proceed t o the t a s k w i t h t h i s new-found i n s i g h t and get i t r i g h t 
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( i n f a c t they d i d no such t h i n g , b u t more o f t h a t l a t e r ) . One was 

the ' 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 items a f t e r 

a f i r s t a t t e m p t a t the 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 cards b e a r i n g each o f the 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 they a f f e c t e d the r u l e , a much more ' d i r e c t ' method. 

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 the d o u b l y negated i t e m (FF) 

as i r r e l e v a n t , w i t h the f a l s e a n t e c e d e n t / t r u e consequent 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 of these r e s u l t s i s r i s k y 

t hough, s i n c e * h i n t s * were g i v e n t o the s u b j e c t s , and i t i s hard t o 

be c o n f i d e n t about 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 the r u l e and ask the 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 which 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 the r u l e i n the f a c e o f the f o u r p o s s i b l e t r u t h - t a b l e 

cases, 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 Johnson-

L a i r d & T a g a r t (1969) w i t h two o b j e c t s i n mind: t o see whether Wason's 

o b s e r v a t i o n o f the use o f an ' i r r e l e v a n t * c a t e g o r y would be c o n f i r m e d , 

and t o assess the e x t e n t t o w h i c h the 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 . Rules were 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 the l e f t , then t h e r e i s a 7 on the r i g h t * , and the i n s t a n c e s were 

cards w i t h a l e t t e r on the l e f t and a number on the r i g h t , o r w i t h 

b l a n k spaces or 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 the * I f A t h e n 7' r u l e the most common (79%) c l a s s i f i c a t i o n 
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was f o r the 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, case) t o be 

c l a s s i f i e d as t r u e , t he c a r d b e a r i n g A and something 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 not-A w i t h 7 (FT) o r not-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 (1966) 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 the m a j o r i t y ( 58%) when the s t a t e m e n t 

was expressed as 'There i s never an A on the l e f t w i t h o u t t h e r e b e i n g 

a 7 on the r i g h t ' , b u t the o t h e r two a l t e r n a t i v e sentences - 'There 

i s n ' t an A on the l e f t , i f t h e r e i s n ' t a 7 on the r i g h t ' and ' E i t h e r 

t h e r e i s n ' t an A on the 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 expressed 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 what 

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 so, b u t t h e r e are grounds 

f o r doubt as t o wh e t h e r the 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 the problems people 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 the 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 here 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 

of n e g a t i o n between the 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 the performance 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 course p s y c h o l o g i c a l l y t h e i r 

meanings may v a r y or even, i n the 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 . Secondly, i t c o u l d be argued t h a t 

t he ' i r r e l e v a n t ' responses were cued by the presence o f the t h i r d 

c a t e g o r y - most s u b j e c t s would 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, the 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 he d i s j u n c t i v e r u l e 

f o r m argues a g a i n s t t h i s i d e a , as do the f i n d i n g s o f an e x p e r i m e n t 

by Evans (1972b) w h i c h sought t o c o n t r o l f o r b o t h t h i s and the 

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 he 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 negated 

c o n d i t i o n a l r u l e components, w h i c h f i r s t appeared i n Roberge's (1971a, 

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 items 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 the i n g e n i o u s aspect 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 : each 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 were no more. I n t h i s way, any unused 

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 - the t h i r d 

c a t e g o r y was n o t cued. By a p p l y i n g s y s t e m a t i c a l l y negated coinoonGnts 

the 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 the 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 the 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 then 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 re 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 these 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 the t r u e a n t e c e d e n t / f a l s e consequent (TF) case, 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 the case o f the 

' I f A th e n 7' r u l e (see above) t h i s i s r e p r e s e n t e d by A and, say, 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 the n t h e r e i s n o t a 7' (an AN r u l e ) . Here the TF case 

would 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 re s e p a r a t e d , a t l e a s t on the consequent. 

For an ' I f n o t A the n 7' (NA) r u l e , the TF case becomes, say, 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 the 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 course 

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 summarised i n Table 6̂, where the f o u r p o s s i b l e a f f i r m e d 

and negated i t e m c o m b i n a t i o n s are 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 the f o u r r u l e s . The n o t a t i o n used i n Tables 55 and 6'̂  

w i l l be adopted i n the 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* (1972b) 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 cases; the r u l e s 

were a b s t r a c t and concerned 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 he d a t a emerged: f i r s t l y , the TT case was a l m o s t unanimously 

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 the 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 the TF case as f a l s i f y i n g . 

Secondly the 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 the 

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 the NA and NN r u l e s . 

Examining the i n c i d e n c e of ' i r r e l e v a n t ' i t e m s more c l o s e l y , Evans 

found t h a t these tended 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 match 

the v a l u e s named i n the r u l e s , w h i l e m a t c h i n g i t e m s tended 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 the NA r u l e - a d o u b l e -

m a t c h i n g , pq, i t e m . These f i n d i n g s are i m p o r t a n t : .:they c o n f i r m 

the e x i s t e n c e o f a response b i a s , here termed 'matching 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 tendency, f o r a f t e r a l l , most 

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 the TT and TF cases. I n a l a t e r 

e x p e r i m e n t , Evans (1975) 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 between t r u t h - t a b l e case and named ( m a t c h i n g ) 

items i n the 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 

negated components. 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 

Rule 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 , where s u b j e c t s had t o c l a s s i f y the 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 each r u l e . Almost i d e n t i c a l r e s u l t s were 

o b t a i n e d , showing t h a t the response t e n d e n c i e s observed here were 

n o t a p r o d u c t o f the 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 are i n 

l i n e w i t h what 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 

between l o g i c and c o g n i t i o n on these 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 the 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 , they are a l s o i n f l u e n c e d by 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 (1972c) i n a t h e o r e t i c a l 

paper w h i c h c r i t i c i s e d t he approach 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 model. The i d e a o f u s i n g f o r m a l systems 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 he p r e v i o u s c h a p t e r : the m a t c h i n g b i a s r e s u l t s o f Evans (1972b, 

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 they do the 

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 performance 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 the t r u t h - t a b l e t a s k 

i s an embarrassment t o those w r i t e r s ( e . g . L e g r e n z i , 1970; Rips & 

Marcus, 1977) who propose t h a t the t a s k g i v e s a * t r u e * measure o f 

p eople*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 the 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 * performance i n o t h e r 

paradigms. Evans (1972c) suggests t h a t f o r m a l competence models 

(w h i c h here would a l s o i n c l u d e * n a t u r a l * systems such as t h a t f o r m u l a t e d 

by 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 erformance i s d e t e r m i n e d by 

the 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 the premises o f a d e d u c t i v e argument, 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 processes c a r r i e d o u t . Examples o f 

b o t h can be drawn 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 the 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 the r u l e s , b u t 

the 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 ross the 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 cases. 

However, i n f e r r i n g the p l a y o f these 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 of the danger, argues 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 or 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 the o t h e r i n any 

e f f e c t s observed i n the d a t a . 

U s i n g t h i s a pproach, 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 (1972a) 

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 argument, 

i . e . the same o p e r a t i o n , b u t found d i f f e r e n t r e s u l t s , w h i c h are 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 between the two 

e x p e r i m e n t s * m a t e r i a l s . He uses the c o r r e s p o n d i n g mode of a t t a c k t o 

a f f i r m the 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 

were o b s e r v e d , showing the 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 were d e t a i l d i f f e r e n c e s between the ' i f then* and * o n l y i f * 

f o r m s , e s p e c i a l l y i n the r u l e s w i t h negated a n t e c e d e n t s . These 

d i f f e r e n c e s are presumably due t o the 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* (1977a) i n f e r e n c e t a s k s t u d y between the two f o r m s . 

However, the 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 ambiguous, i t 
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was necessary 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 (1977a) 

had o b s e r v e d , b o t h may exp 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 the ' o n l y i f * 

f o r m i s used most r e a d i l y t o emphasise the n e c e s s i t y o f the consequent, 

w h i l e ' i f t h e n ' seems t o emphasise t h e s u f f i c i e n c y o f the a n t e c e d e n t . 

Perhaps t h i s was the 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 the 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 

sentences e x p r e s s i n g t he 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 sentences t o t h e same e f f e c t . 

Evans & Newstead (1977) d i d t h e l a t t e r : they 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 sentences 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 the a n t e c e d e n t e v e n t preceded t h e 

consequent e v e n t , and the 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 he f i r s t o r d e r would be more n a t u r a l l y expressed by 

an ' i f t h e n ' c o n d i t i o n a l and the second by an ' o n l y i f , and t h a t 

sentences w i t h t he 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 sentences 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 between 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 by 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 adapted f r o m 

a d e s i g n by Trabasso, R o l l i n s & Shaughnessy ( 1 9 7 1 ) : s p l i t response 

t i m e s . The r u l e s and i n s t a n c e s were 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 the 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 ressed a b u t t o n t o v i e w the r u l e , then he pr 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 pressed a response 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 the tim e taken by the 

s u b j e c t t o u n d e r s t a n d t he r u l e (comprehension 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 to o k him 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 ) . Both measures were found t o r e f l e c t t he 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 converse * i f t h e n ' r u l e s , and t h a t 

a l l t h e observed i n t e r a c t i o n showed was t h a t the a n t e c e d e n t - b e f o r e -

consequent 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 

tendency 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 the 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 be, l i m i t e d t o those r u l e s w i t h 

negated 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 what was a l r e a d y known about 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 , negated r u l e components h a v i n g 

been used a g a i n , and t h e suggested 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 between 

' 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 , found 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 the i n g e n i o u s p r o c e d u r e of s p l i t t i n g comprehension 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 of i n t e r p r e t a t i v e 

(comprehension) 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 the r o l e o f n o n - l o g i c a l response b i a s e s ; some o t h e r work 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 . 

There i s some e v i d e n c e a l o n g these l i n e s : L e g r e n z i ( 1970) suggested 

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 , 

where the a n t e c e d e n t and consequent 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 the a n t e c e d e n t i s seen as the cause of t h e 
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consequent, would 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 of 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 by 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 such as *Not p and n o t - q * , w h i c h does n o t share the 

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 the * 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 about the passage o f the b a l l and i t s consequences. The 

r u l e s were (e.g.) * I f t he b a l l r o l l s t o t h e l e f t , then the g r e e n lamp 

i s l i t * or ' 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 the l e f t and the 

green lamp n o t t o l i g h t * , w h i c h are b o t h e x p r e s s i o n s of ' l e ' f t i m p l i e s 

g r e e n * . There 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 the 

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

or 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 : 75% 

of s u b j e c t s c l a s s i f i e d t he 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 (see T a b l e 3) under 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 under t h e *Not p and n o t - q * 

r u l e o n l y 10% adopted 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 are 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 the c a u s a l c o n n e c t i o n and n o t the b i n a r y s i t u a t i o n t h a t 

promotes 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 . 

Rips & 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 between 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 propose t h a t t h e r e 

c o u l d be s e v e r a l reasons; n o t j u s t t he 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 language 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 conducted 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 of r u l e s about t h e c o l o u r s and ma 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 the 

sense adopted h e r e . L e g r e n z i * s m a t e r i a l s are 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 the sense of b e i n g r e a l i s t i c r u l e s i 

about everyday s i t u a t i o n s ) . They a l s o made the p o p u l a t i o n s o f a n t e c e d e n t 

and consequent 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 good, b u t u n f o r t u n a t e l y t he e f f e c t i s s p o i l e d by the 

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 re 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 the 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 found 

the 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 the 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 the 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 the 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 , 88% 

o f s u b j e c t s were c l a s s i f i a b l e under 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 he a u t h o r s concede, 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 the 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 between a n t e c e d e n t and consequent 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 the 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 he same paradigm, t h e y s p e c i f i e d i n the 

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 consequent 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 he i n s t r u c t i o n s s t a t e d t h a t the a n t e c e d e n t m i g h t go w i t h 

any o f the consequent v a l u e s . There was no d i f f e r e n c e found i n the 

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 between the 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 . Only the 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 these 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 between t h e a n t e c e d e n t and consequent o f a 

c o n d i t i o n a l w h i c h encourages 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 . 

Rips & Marcus' paper 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 terms 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, the 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 . Rips & 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 terms 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 the 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' the h y p o t h e s i s c o n t a i n e d i n the a n t e c e d e n t o f the 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 works q u i t e w e l l , as i t can account f o r the 

r o l e o f p r i o r b e l i e f s and the 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 these and on the "asymmetry" ( d i r e c t i o n a l i t y ) o f the 

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 

they e n l a r g e . Thus the 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 the 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 

between A n t e c e d e n t and Consequent v a l u e s ; i n o t h e r words the f u n c t i o n 

mapping t h e Antecedent o n t o t h e Consequent r a n g e " (Rips & Marcus, 

1978). There i s , however, a w h i f f o f t h e p o s t hoc about these i d e a s : 

i t i s n o t c l e a r how the 'data base' 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 approaches. The b i g g e s t p r o b l e m here i s to d e v i s e an indep e n d e n t 

t e s t o f what 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 the advantage o f e m p h a s i s i n g 

the 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 

advocated 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 approaches i s q u e s t i o n a b l e , however, t h e f o r m e r f o r 

the reasons s t a t e d and the l a t t e r because o f a c e r t a i n vagueness: 

beyond l i s t i n g some p u r s u a s i v e examples, they go no f u r t h e r t h a n t o 

a s s e r t t he weakness o f the f o r m a l c a l c u l u s , the 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 the 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 

arguments. Evans' t w o - f a c t o r , m u l t i - p a r a d i g m approach seems more 

p r o m i s i n g , b u t beyond the 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 

the 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 what s h o u l d happen i n j u d g i n g 

the 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 are those o f Rips & Marcus, and they do n o t 

use negated r u l e s or an ' i r r e l e v a n t ' c a t e g o r y , so the scope f o r 

t e s t i n g f o r response 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 

the 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 formed t he c o n t e n t ? T h i s 

q u e s t i o n i s one o f the prime concerns o f the 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 ' 

performance 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 he perform 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 those 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 ; they use a t r u t h c a t e g o r y a l i e n t o the f o r m a l 

system; 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 response 
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f a c t o r s . I t a l s o seems t h a t t he c o n t e n t o f the problems 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 touched o u t s i d e the Rips & 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 about t h e r o l e o f c o n t e n t must, -at 

p r e s e n t , come f r o m a n o t h e r paradigm. Such e v i d e n c e has indeed been 

p r o v i d e d , and i n the n e x t c h a p t e r i t s source i s examined. The paradigm 

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 succeeded i n 

one r e s p e c t i n w h i c h t he two p r e c e d i n g paradigms 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 he 

p u b l i c a t i o n s about t o be r e v i e w e d have appeared i n the space o f 1 1 

y e a r s . I t s appeal f o r the 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 compactly n o t e d , i n the enigma 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 stands 

r e v e a l e d as in 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 wherever 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 problems i n c o r p o r a t i n g the 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 the 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 problem? I t appears t o c o n t a i n elements 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 . 

Problem 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 he 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 then q* w h i c h i s g i v e n t o 

the 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 bears 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 the 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 the 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 those 

c a r d s w h i c h he must f u l l y examine t o t e s t w hether t he r u l e i s t r u e 

o r f a l s e . The f o u r cards show the 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 are the p and q c a r d s ; t h i s i s because the 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 whe t h e r i t c o u l d be wrong, 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 the p r e v i o u s c h a p t e r , 

the o n l y c o m b i n a t i o n o f items 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 the o n l y cards 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 the o t h e r s i d e , and q, w h i c h m i g h t have p 

on the o t h e r s i d e . 

At 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 the t r u t h v a l u e o f a r u l e i n the l i g h t 

o f c e r t a i n i n s t a n c e s , and indeed many e a r l y papers use a t r u t h - t a b l e 

t a s k as p a r t o f the p r o c e d u r e . However, i t a l s o resembles 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 reason 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 such 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 he pr o b l e m ( 1 9 6 8 ) : the two c o r r e c t cards are c o r r e c t because they 

are the 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 proceed (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 re 

reg 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 these 

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 he 

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 he 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 (1977a) d e f i n e s t he 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 about t he 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 the t a s k - a neat 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 ould a p p r e c i a t e i t . Perhaps, 

though, i t i s j u s t t h i s neatness 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 

the 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 are n o t so q u a l i f i e d , and 

we s h o u l d be wary 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 perhaps a s k i n g 

the 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 what d i f f i c u l t i e s can 

a r i s e by assuming 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 correspondences 

between 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 he 
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p r e d i c t i o n s o f o t h e r paradigms 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 the observed 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 (1966) found 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, most 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 remained even 

when the cards were f u l l y exposed and the s u b j e c t was asked w h i c h 

w o u l d p r o v e the 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 

the 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 the tendency 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 these 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 negated 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 Chapter 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 . His s h o r t 

account 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 he use of 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 improve 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 would 

a p p r e c i a t e t he l o g i c o f the 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 (1966) 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 . 

Most o f the e x p e r i m e n t s and a l l o f the t h e o r i e s have been 

concerned w i t h the 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 . Below are summarised the 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 papers 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 & Lynch, 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; van Duyne, 1974). Experiments i n w h i c h the 

d a t a are p r e s e n t e d i n an unusable f o r m , such as c o r r e c t v. i n c o r r e c t , 

are e x c l u d e d . These are the 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 the common c o m b i n a t i o n s o f c a r d s : 

p pq pqq pq Others 

% 25.7 39.0 8.9 9.2 17.1 

We can see t h a t these p a t t e r n s are v e r y much as Wason (1966) appears 

t o have found 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 what 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 these 

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 these 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 the 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 account f o r t h e d a t a . 

A f l a v o u r o f t h i s approach 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 paper by Wason (1968) w h i c h i n t r o d u c e d t he n o t i o n o f 

" t h e r a p i e s " ( h i s term) designed 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 adopted 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 he S e l e c t i o n t a s k i n a more or 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 the 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 

the changes. I n Wason (1968) two such t h e r a p i e s were used, t he 

p r o j e c t i o n o f f a l s i t y and the 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 the t a s k was t o s e l e c t those cards 

w h i c h would e n a b l e t he s u b j e c t t o f i n d o u t whe t h e r t he 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 about 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 he 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 those g i v e n on the cards ( p , p, q, q ) , 

wo u l d make the sentence f a l s e . On r e p e a t i n g the 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 

group who r e p e a t e d t he t a s k w i t h o u t i t : the number o f times t he q 
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c a r d was s e l e c t e d inci;eased 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 . 

For the r e s t r i c t e d c o n t i n g e n c y programme the 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 (see T a b l e 6) h a v i n g been 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 the sentence. A l l s u b j e c t s p i c k e d o u t the pq 

i n s t a n c e as the f a l s i f y i n g c o n t i n g e n c y and pq as the o n l y v e r i f y i n g 

case, c o n f i r m i n g the 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 : 

the response p a t t e r n s f o r a group 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 

group were a l l b u t i d e n t i c a l , and conformed 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 between 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 , 1974), 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 

encourage the 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 , 1970). 

Both p r e s e n t e d a l l t he 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 of t h e c a r d s , 

u s i n g masks t o cover what would n o r m a l l y be on the 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 he r o l e 

o f the 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 he 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 success r e s u l t e d : 58% o f the s u b j e c t s i n 

the 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 the 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 so. 

P r e s e n t i n g a l l the i n f o r m a t i o n on the one s i d e o f the cards 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 forms i n w h i c h i m p l i c a t i o n was expressed 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 sentences i n wh i c h 

the consequent was mentioned 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 sources o f d i f f i c u l t y and improvement. I n h i s 1968 e x p e r i m e n t 

the 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 they c o u l d have taken a v a r i e t y o f forms. Perhaps 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 the f o r m a q i t e m c o u l d take? 

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 were about 

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 or 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 the s u b j e c t s . I n a d d i t i o n , Wason s e t 

ou t t o f o r c e a r e c o g n i t i o n o f the i n c o n s i s t e n c y between 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 he s u b j e c t s t o c o n t r a d i c t themselves i n an 

i n t e r v i e w i n w h i c h the c r i t i c a l c ards 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 found t o improve performance 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, 1964), Two forms o f c o n t r a d i c t i o n were used: 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 what c o u l d be on the 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 what 

e x a c t l y was on the c a r d s . A f t e r a l l t h i s , i f t he 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 wrong and g i v e n a l a s t chance 

a t the t a s k . Frequency 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 the 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 the 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 the 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 about these 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 themselves emphasised more t h a n once, 

i s n o t the improvements i n perform a n c e so much as the numbers o f 

s u b j e c t s who n e v e r , no m a t t e r what 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 fr 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 
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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 the s u b j e c t s ' 

hands on the r i g h t c a r d s . I f ev 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 indeed t e l e p a t h y , i t was 

s u r e l y i n these 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 , 

doggedly 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 the 

independence o f the human s p i r i t a s i d e t h o u g h , we are 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 obse 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 approaches have a r i s e n , 

and f o r the f i r s t o f these we t u r n t o the dominant f i g u r e s i n the 

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 what ir.ay be c a l l e d the 

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 account 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 adopt t he d e f e c t i v e t r u t h - t a b l e , where 

the pq and pq i n s t a n c e s are 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 he 

r e m a i n i n g i n s t a n c e w h i c h proves the r u l e t r u e , i . e . pq, and s e l e c t t he 

p and q c a r d s . S u b s e q u e n t l y , as we have seen, i t was found 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 performance 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 the f u l l I n s i g h t model was f o r m u l a t e d t o embrace 

a l l these 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 the model was p r e s e n t e d i n 

two g u i s e s w i t h accompanying f l o w - c h a r t s ; f o r the purposes 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 the 

' r e v i s e d ' model a l o n e w i l l s e r v e t o communicate the i m p o r t a n t p o i n t s . 

The model, t h e n , proposes 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 complete. 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 are assumed t o r e t r i e v e the d e f e c t i v e t r u t h - t a b l e and, 

l a c k i n g i n s i g h t , f o c u s o n l y on the 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 what w i l l p rove the r u l e t r u e . I f t h e s u b j e c t assumes the r u l e 

i m p l i e s i t s converse ( 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. Going 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 wrong, 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 those cards w h i c h c o u l d have v e r i f y i n g and/or 

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 seen, i n c l u d i n g i t e m s n o t 

mentioned i n the r u l e i t s e l f , and the 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 complete 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 these. The two s t ages 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 the r e v i s i o n s o f the o r i g i n a l model) - 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 complete i n s i g h t . 

Whether o r n o t the 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 of i n s i g h t depends on 

h i s p e r c e p t i o n o f the cards 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 the 

p o t e n t i a l s t a t u s of the i t e m s as t r u t h - t a b l e cases. These f a c t o r s 

are presumed t o be o p e r a t i n g i n the 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 the h i t h e r t o b a f f l i n g appearance 

of pqq s e l e c t i o n s . 

As i t s t a n d s , t h i s model i s i n immediate 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 models have 

been p o s t u l a t e d t o account f o r the 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 the second 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 

the I n s i g h t model. F i r s t l y , t he weaknesses i n the 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 model. These c e n t r e on the 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 (1970a) t o the r o l e o f i n t e r p r e t a t i o n . We 

saw i n the 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 the 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 the q u e s t i o n o f response b i a s e s ) , 

b u t such 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 are 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 the I n s i g h t model. I n the ' 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 

the same reason why th e y are supposed t o s e l e c t i t e m s i n the * no 

i n s i g h t ' s t a g e , so we are 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 tendency ( a l o n g w i t h a new f a l s i f i c a t i o n tendency) 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 these 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 complete i n s i g h t 

s e l e c t ppqq? Smalley (1974) a t t e m p t s t o g e t round t h i s p r o b l e m by 

p r e s e n t i n g a new model o f the 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 

the I n s i g h t model as the l a s t o f t h r e e s t a g e s . These stages a r e : 

i n t e r p r e t a t i o n o f the 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 the 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 what t o s e l e c t i n the f a c e o f these 

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 accounts f o r a n o t h e r 

aspect i n w h i c h the J o h n s o n - L a i r d & Wason model i s vague - the 

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 the c a r d s . There i s s t i l l 

no p r e c i s e account o f how a s u b j e c t may proceed f r o m h i s complete 

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 the 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 seen; t o say t h a t t h i s i s p a r t o f the package o f complete 
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i n s i g h t i s n o t enough. 

Smalley*s model 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 the 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 cards 

(2) and s t a t e o f i n s i g h t ( 3 ) , and he conducted 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 cards 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 ld 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 not? Could 

they 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 form 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 the types o f r u l e 

i n t e r p r e t a t i o n cannot 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 (1969a) 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 ; the t a s k was conducted as a group 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 the 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 the 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 the 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 

the t h e r a p e u t i c p r o c e d u r e s i n between, 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 between s e l e c t i o n and e v a l u a t i o n . 

Bree & Coppens (1976) a l s o s e i z e on the r o l e o f i n t e r p r e t a t i o n 

i n the J o h n s o n - L a i r d & Wason model. 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 words t h a t the I n s i g h t model 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 

the 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 model 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 model 

and w h i c h shares Smalley's emphasis on i n t e r p r e t a t i o n . They propose 

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 by 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 are n o t c o n s t r u e d as such. 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 model, 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 examples 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, 1978), 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 

the 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 these s e l e c t e d cards i n c o m b i n a t i o n s p r e d i c t e d by the model. However, 

s i n c e the 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 the consequences of t h i s and 

t h e I n s i g h t model l i e s i n the 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 -alone s e l e c t o r . To t h e i r c r e d i t , Bree & Coppens a d m i t the 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 model, 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 model 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 adopt 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 the m i s t a k e of assuming 

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 pure 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 the p r e v i o u s c h a p t e r t h a t such 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 

borne i n mind 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 , the model 

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 rehash o f a scheme t o 

account f o r the 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 the t h e o r e t i c a l s t a t u s o f 

a l l these i n s i g h t / s t r a t e g y models. That i s , t h a t t h e y are a l l framed 

a f t e r the f a c t - shapes, as i t were, drawn around 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 response p a t t e r n s t h e y are supposed t o under

l i e , w h i c h o f course 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 

were an indep e n d e n t t e s t o f any o f these 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 seen, then t he 

i n s i g h t / s t r a t e g y models* p o s i t i o n w ould 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 the use of 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 & Johnson-

L a i r d m e n t i o n the correspondence between t h e par a m e t e r s o f t h e I n s i g h t 

model 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 Smalley ( 1 9 7 ^ ) , 

Three p a r t i c u l a r e x p e r i m e n t s s e t about 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 : those 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 paradigm used by Wason 

& J o h n s o n - L a i r d (1970) and Wason & G o l d i n g (1974) 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 cases, t h e r e i s a 

d i f f e r e n c e between s u b j e c t s ' e v a l u a t i o n s o f these cards and t h e i r 

t r e a t m e n t o f them i n the S e l e c t i o n t a s k , and the p r o t o c o l s a re e n l i s t e d 

t o e x p l o r e the reasons 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 

(1970) the 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 (1974) 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. There i s thus a s l i g h t d i f f e r e n c e between the two 

s t u d i e s i n the n a t u r e o f t h e c o n f l i c t evoked. 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 cases, b u t i n the l a t t e r i t i s i n the i d e n t i t y o f the p 

ca r d h i d i n g q and the 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 the p r o t o c o l s a re concerned t h o u g h , as the s u b j e c t s * 

comments ta k e s i m i l a r f o r m s : t he reasons t he 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 always c o n s i s t e n t w i t h t he s t a t e s i n the 
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I n s i g h t model 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 between 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 tended t o say 

s t r a n g e t h i n g s , e.g. they w o u l d deny the r e l e v a n c e o f the q c a r d i n 

the 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 the o t h e r . S u b j e c t s , when pushed, tended 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 the Goodwin & Wason (1972) e x p e r i m e n t t he 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 the e f f e c t much the 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 group 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 cards b e f o r e them d u r i n g the t a s k . Both t h i s 

group and a c o n t r o l group were asked t o w r i t e down t h e i r s e l e c t i o n 

reasons (removing the 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 

presence 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 the 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 model 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 pq, one fr o m pq t o pq, and one f r o m pqq 

to pq. These r e s u l t s l o o k good f o r the I n s i g h t model, b u t t h e r e are 

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 the 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 the i n c o n s i s t e n c y between s e l e c t i o n 

and e v a l u a t i o n , and the s u b j e c t s ' p e c u l i a r commentaries t o t h i s ? 

Wason & J o h n s o n - L a i r d (1970) seem l o s t f o r a s i m p l e answer; the 

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 what one would e x p e c t of 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 they i n t e r p r e t t h e i r f i n d i n g s i n terms 

o f the 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 

erron e o u s s o l u t i o n , w h i c h becomes immutable - t h e s e l e c t i o n and e v a l a t i o n 

p rocesses "pass one a n o t h e r by". 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 the 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 the 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 the 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 the 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 ) , 

where 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 

of them (a s i m i l a r r e s u l t was found 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 , 1972). 

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 the 

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 observed 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 the f a c t t h a t he has s e l e c t e d ( s a y ) t he v e r i f y i n g 

c a r d s , e x p l a i n s what 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 the 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 agree w i t h t h i s account: i t accords n i c e l y w i t h 

the p r e d i c t i o n s o f dissonance t h e o r y ( F e s t i n g e r , 1957). 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 account f o r the acceptance 

o f s e l f - c o n t r a d i c t i o n s i n the f a c e o f what would appear t o be 

u n d e n i a b l e f a c t s " ( v i z . t he i d e n t i t y o f the 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 di s s o n a n c e t h e o r i s t t hese are j u s t t h e 

c o n d i t i o n s w h i c h would'ilead t o the 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 the 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 

type d e s c r i b e d . O b v i o u s l y what i s needed i s a t e s t o f wh e t h e r the 

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 co n d u c t . 

Dual processes 

I t has been observed t h a t s u b j e c t s t e n d t o f o c u s on cards 

mentioned i n the r u l e ( e . g . J o h n s o n - L a i r d & Wason, 1970a), and Evans 

& Lynch ( 1 9 7 3 ) , i n a t e s t o f the m a t c h i n g b i a s h y p o t h e s i s i n the 

81 



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 the 

case even 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 the r u l e s , changing the 

l o g i c a l outcome o f a g i v e n c a r d s e l e c t i o n . For example, the c a r d 

b e a r i n g the named consequent 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 

of 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 , the l o g i c a l outcome o f the p c a r d b e i n g the 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 under 

the ' I f p t h e n n o t q' r u l e w ould 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 the r i g h t answer f o r the wrong 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 what t h e i r e x p l a n a t i o n s o f such c h o i c e s would be, o r even t o assess 

the e f f e c t s of such 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 the t a s k . Perhaps 

h a v i n g t o g i v e reasons i n the n e g a t i v e t a s k would 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 the normal t a s k ? 

Wason & Evans (1975) t e s t e d these 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 the 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 pq; 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 , where 15 s u b j e c t s 

s e l e c t e d pq, now the 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 the 

now v e r i f y i n g pq p a i r . There 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 commenting on f a l s i f y i n g i n s t a n c e s i n the 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 subsequent 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 the 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 these were a s s o c i a t e d w i t h ) , and I I d i d so 

i n t he n e g a t i v e t a s k ; n i n e o f these 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 the f o u r who mentioned f a l s i f i c a t i o n 

i n t he 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 the n i n e d i d the 
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n e g a t i v e t a s k second, 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 the 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 

problems f o r the I n s i g h t model. Both t he 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 the i n t r o s p e c t i o n s l e a d t o the 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 the n e x t - on a r u l e w h i c h ought t o be e a s i e r 

t o p r o c e s s , b e i n g unnegated. 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 the 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 in 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 such as i n s i g h t . Wason & Evans (1975) 

p o s i t a d u a l process t h e o r y t o account f o r these 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 & Jones, 1978) wh 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 so, i t a p p l i e s 

o n l y t o the 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 pe r f o r m e d i n t h i s way i n 

the e x p e r i m e n t . I t i s more l i k e l y , say the 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 process and the 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 produce t h e performance observed. The 

processes can 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 found i n a 

f u r t h e r s t u d y (Evans & Wason, 1976). They used a s i m i l a r method 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 were 

g i v e n t he p r o b l e m and the 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 the c o r r e c t terms. 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 erro n e o u s c o n c t r u c t i o n s on i t , b u t the d u a l - p r o c e s s 

r e s u l t s r a i s e t he 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 observed 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 would agree w i t h and j u s t i f y them, 

and t h i s i s what Evans & Wason (1976) d i d . The d e c e p t i o n worked. 
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because most s u b j e c t s d i d in d e e d e x p r e s s agreement w i t h the 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 , sometimes 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 the a u t h o r s concede, 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 mpliance as a n y t h i n g e l s e 

s i n c e t he 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 supposedly 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 under no i n s t r u c t i o n s t o 

doubt them. There i s a snag t o t h i s i d e a owing t o the 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 agreement: most s u b j e c t s 

expressed h i g h l y c o n f i d e n t agreement w i t h the p r e f e r r e d s o l u t i o n s when 

they 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 agreement 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 low end o f t h e s c a l e . One c o u l d o f course 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 ould be 

s e v e r a l s t e p s down the road 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 

under 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 about t he 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 process h y p o t h e s i s - b o t h processes 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 weaker 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 the 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 he c i r c l e by r e t u r n i n g t o response 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 approach and the 

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 the S e l e c t i o n t a s k would 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 the P i a g e t i a n view 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 the 

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 oblem t he reas o n e r e x t r a c t s t h a t problem'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 

then 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 he r e v e r s e o f what most p e o p l e do when 

c o n f r o n t e d w i t h the 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 the assumption u n d e r l y i n g t he work aimed 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 are 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 be s i d e s which the 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 he d e f e c t i v e t r u t h - t a b l e . Perhaps, 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 not 

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 would 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 the G e s t a l t sense o f the wo r d , and t o view the 

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 ) . Cold w a t e r i s poured over t h i s argument by 

Fodor (1976, c i t e d by J o h n s o n - L a i r d & Wason, 1977), who argues a g a i n s t 

the n o t i o n t h a t g r o w t h i n the l o g i c a l c a p a c i t y o f the i n t e l l e c t may 

a r i s e t h r o u g h sheer 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 paradigm t o be 

c o n c e i v e d as a process o f i n v e n t i o n then? I f i t i s the n what 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 between one 

p r e s e n t a t i o n o f the t a s k and a second? We s h o u l d perhaps 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 the 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 

terms; such i s the t e n o r o f the 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 processes 

I n the p r e v i o u s c h a p t e r t he 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' (1972b) 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 the 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 (see Ta b l e 4) such t h a t t he appearance o r non-
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appearance 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 found 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 the f o u r r u l e s , tended t o r e g a r d 

the 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 cases, i . e . pq and p q , as 

i r r e l e v a n t , w h a tever t h e i r l o g i c a l consequences. The e x t e n s i o n o f 

t h i s i d e a t o the 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 pre-empted i n the 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 the 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 cases, 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 the I n s i g h t model 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 , these s h o u l d be s e l e c t e d whether o r n o t t h e y 

are named i n a r u l e , b u t i f s u b j e c t s are r u l i n g o u t m i s m a t c h i n g cases, 

they s h o u l d do so whether o r n o t they 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 confounded i n the 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 or 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 mismatch. I n 

T a b l e 7 the s e p a r a t i o n o f these r o l e s among the f o u r forms o f the 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 the 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 the 

a n t e c e d e n t and consequent b a l a n c e d a g a i n s t the appearance o r n o t o f 
SI 

c a r d i t e m s i n the 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 

conducted by Evans & Lynch ( 1 9 7 3 ) , t e s t i n g the 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 cards w h i c h a f f i r m , or match, 

the a n t e c e d e n t and consequent 'items on r u l e s where the a n t e c e d e n t and 

consequent are a f f i r m a t i v e compared w i t h the c o r r e s p o n d i n g r u l e s where 

they are negated. 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 ards when the c o r r e s p o n d i n g r u l e components are n e g a t e d . 

The I n s i g h t model would 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 , assuming 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 cards w h i c h v e r i f y t he r u l e components 

(TA and TC i n T a b l e 5) across 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 between the m a t c h i n g and l o g i c a l v a l u e s o f 

the i t e m s shown on the f o u r cards i n Wason's s e l e c t i o n 

t a s k over 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 negated 

components.. ( A f t e r Evans & Lynch, 1973) 

L o g i c a l case 

Rule TA FA TC FC 

AA I f p t h e n q P P q ^ 

AN I f p then 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 = True 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 = True Consequent, 

FC = F a l s e Consequent, p and q are 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 . 
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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 the o r d i n a r y 

t a s k . A l l the 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 were c o n f i r m e d i n the 

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 tendency t o 

v e r i f y , i n f a c t t h e r e were more FC tha n TC s e l e c t i o n s o v e r a l l . There 

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 the 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 were 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 

were consequent 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 he 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 model, l e d t o Evans (1977b) 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 the S e l e c t i o n t a s k . He emphasises 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 re o n l y d e d u c i b l e f r o m the s e l e c t i o n b e h a v i o u r they 

are supposed t o u n d e r l i e , and i n the absence o f an indep 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 he I n s i g h t model 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 the 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 he e x p e r i m e n t s , i t i s o n l y the 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 cards were 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 ould l o o k bad f o r l e s s p a r s i m o n i o u s models 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 the 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 (1977b) found no e v i d e n c e a g a i n s t t he 

independence 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 he 

appearance of pq and pqq s e l e c t i o n s i n the Wason (1969a) e x p e r i m e n t -

the 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 the 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 the 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 proposes a s i m p l e p r o b a b i l i s t i c 
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model w h i c h i s based, 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 , which, 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 were n o t e n t i r e l y a b o l i s h e d by 

m a t c h i n g i n the 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 the 

f o r m a l s t a t e m e n t of the model: 

P r ( r ) = = . I + (1 - «).R 

P r ( r ) i s the p r o b a b i l i t y o f a r e a s o n i n g response, I and R the 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 « the w e i g h t i n g f a c t o r . I , R, 

and « l i e between 0 and 1. The w e i g h t i n g f a c t o r i s needed t o account 

f o r i n s t a n c e s where the l o g i c a l tendency i s h i g h and the 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 the 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 response 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 between a n t e c e d e n t and consequent 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 each. 

T h i s j u g g l i n g o f parameters t o f i t t he model t o a l r e a d y 

observed e f f e c t s p u t s one i n mind o f c r i t i c i s m s o f the I n s i g h t model 

on the ground o f c i r c u l a r i t y . Evans i s aware of t h i s , and o f f e r s t he 

defence 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 terms 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 example 

he c i t e s of the d i f f e r e n c e between m a t c h i n g e f f e c t s on the a n t e c e d e n t 

and consequent i n the Evans & Lynch 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 he e f f e c t w i t h o u t t h e a i d of mathematics 

some ye a r s b e f o r e the b i r t h o f the model. F u r t h e r m o r e , the model 

does n o t answer the q u e s t i o n , posed i n the 1977b p a p e r , o f w h e t h e r 

response p r o b a b i l i t i e s are 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 the g r o u p : 

i f , o u t of 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% of the t i m e , o r 
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because 60 of them always say 'yes' and 40 o f them always say 'no'? 

The Evans model can g i v e no answer, ^̂ ĥê e i t does s c o r e over 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 the 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 success i n d e a l i n g 

w i t h the 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 argue t h a t a v e r b a l f o r m u l a t i o n o f the model c o u l d do these 

t h i n g s j u s t as w e l l . 

Thematic m a t e r i a l s 

One c r u c i a l t e s t o f the model 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 model assumes t h a t I and 

R v a l u e s are c o n s t a n t , and t h a t i t i s o n l y the 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 the 

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 response f a c t o r s , and one ready 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 the c o n t e n t of the p r o b l e m . Thematic 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 idence t h a t t h e y a l t e r the 

S e l e c t i o n t a s k . 

There 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 over a 5-year p e r i o d . A p a r t from n e g a t i n g 

t h e consequent o f the r u l e , the use o f t h e m a t i c m a t e r i a l s has been the 

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 response 

r a t e s on the 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 the r e l e v a n t 

papers 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 assessment t o 

come. 

I n a paper by Wason & S h a p i r o ( 1 9 7 1 ) , two forms o f the 

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 groups o f s u b j e c t s : 

a normal f o r m w i t h a r u l e about 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 the f o l l o w i n g k i n d o f r u l e : 'Every t i m e I go t o Manchester 
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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 Manchester ( 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 the a b s t r a c t g r o u p , b u t 10 d i d so i n the t h e m a t i c group. 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 the a u t h o r s h e l p f u l l y s uggest what they m i g h t be. I t 

c o u l d have been the 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 themselves o r 

the c o n n e c t i o n between 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 formed 

a c o h e r e n t , u n i f i e d whole so t h a t the 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 between the c a r d s , o r even away.from them a l t o g e t h e r . 

The t a s k c o u l d have promoted 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 

er 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 whole' 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 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 ) , 

i n w h i c h s u b j e c t s were g i v e n t he t a s k i n the 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 : the 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 stamp on i t ' , and t h e cards were 

r e p l a c e d by r e a l envelopes w h i c h were c o r r e c t l y stamped, understamped, 

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 , undergone by t h e same 

s u b j e c t s , envelopes 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 

about them were used. 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 the 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 the 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 he 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 Lunzer, 

H a r r i s o n & Davey (1972) u s i n g r u l e s about 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 where o n l y consequent 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 subsequent s t u d i e s s e t about t he 

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 , untouched by the 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 the 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 terms and r e l a t r o n s , f o u n d t h a t i t was the terms, n o t the 

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) used 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 the consequent i t e m preceded the a n t e c e d e n t . 

T h i s had been found 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 across the 

c o n n e c t i o n and o r d e r f a c t o r s and comparing r e s u l t s between m a t e r i a l s , 

t h e r e were 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 comparison i s between 

c o n n e c t i o n s , t he 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 between these 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 are almost 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 , van 

Duyne (1974, 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 the 

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 assess the 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 the * i f t h e n * r u l e . He used * I f p t h e n q*, 'Every p i s 

q*, -'p or q*, and 'not (p and q ) ' r u l e s and found the m a t e r i a l s 

e f f e c t on the f i r s t two o n l y . As t h e s e were a l s o t he 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 the 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 sentences 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 , around 90% o v e r a l l . No comparison w i t h an a b s t r a c t t a s k 

was used, b u t t h a t was n o t the o b j e c t o f the e x p e r i m e n t (more of 

what 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 the m a t c h i n g 

b i a s r e s u l t s , t he e v i d e n c e f o r the 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 the Evans & Lynch 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 what t o expect 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 responses 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 response p e c u l i a r t o extreme 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 the meaninglessness 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 hand, Evans' s t o c h a s t i c model p r e d i c t s o n l y a s h i f t i n 

the 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 towards l o g i c a l t e n d e n c i e s 

a t the expense of a weaker 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 . Only 

by v a r y i n g n e g a t i v e r u l e components and r e a l i s m o f the p r o b l e m c o n t e n t 

can these 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 the o b j e c t 

of 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 the 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' (1977b) p r o b a b i l i s t i c model o f b e h a v i o u r on the 

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* model 

p r e d i c t s t h a t i n c r e a s i n g t he r e a l i s m o f t h e pr 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 response 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 towards a performance more i n ac 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 the 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 exp 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 would s t i l l emerge. An 

a l t e r n a t i v e approach w o u l d be t o c o n s i d e r t he 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 about 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 ev 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 he disap 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 cannot be d i s t i n g u i s h e d u s i n g t h e 

normal 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 negated r u l e components a r e t h e r e f o r e used, as i n the 

e x p e r i m e n t by Evans & Lynch (1973) 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 main 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 the 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 necessary 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 appeared 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 the ones w h i c h have appeared, e.g. i n Wason & S h a p i r o 

( 1 9 7 1 ) , would 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 the presence o f 

n e g a t i v e s . To take an example, n e g a t i n g t he a n t e c e d e n t t o produce t h e 

r u l e 'Every t i m e I do n o t go t o Manchester 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 sentence and an unnecessary 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 about f o o d and d r i n k , w h i c h are more amenable 
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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 male and female 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 he 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 group. 

Task and m a t e r i a l s 

There were two groups 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 Thematic groups a c c o r d i n g t o t h e c o n t e n t o f the problems 

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 the 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 he s u b j e c t s w i t h a c o n c r e t e example o f the c a r d s 

r e f e r r e d t o i n the r u l e s and i n s t r u c t i o n s ; i t b ore i t e m s o f t h e k i n d 

mentioned i n t h e r u l e s , b u t these i t e m s appeared n e i t h e r i n the r u l e s 

themselves nor on the 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 

the r u l e s . The a c t u a l n a t u r e o f the s u b j e c t s * t a s k i s b e s t communicated 

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. 

For t h e A b s t r a c t group they were: 

"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 concerned w i t h how p e o p l e r e a s o n . Please 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 between 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 

are some examples o f the 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 th e n the number i s n o t a 3-

* I f the l e t t e r i s a T then the number i s an 8' 

' I f the l e t t e r i s n o t a G th e n the number i s a 7' 

' I f t h e l e t t e r i s n o t a C th e n the 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 the 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 the 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 each 

c a r d i s v i s i b l e i n the p i c t u r e . 

The l o g i c a l p roblem 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 the c a r d s 

w ould need t o be t u r n e d over i n o r d e r t o f i n d o u t w h e t h e r the r u l e 

has been obeyed o r n o t . 

You are f r e e t o choose any o r a l l o f the cards as you t h i n k n e c e s s a r y . 

An example o f the k i n d o f c a r d w h i c h the 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 over s o l v i n g these problems: q u i t e o f t e n 

t h e y a r e n o t as easy as they appear a t f i r s t . You may r e f e r back 

t o these i n s t r u c t i o n s whenever you l i k e " . 

For the Thematic group the r e l e v a n t p a r t s o f these 

i n s t r u c t i o n s were changed so t h a t t he r e l a t i o n s h i p d e f i n e d by the r u l e 

was "between what 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 meals", t h e 

p i c t u r e o f cards r e p r e s e n t i n g "what I a t e and drank a t a p a r t i c u l a r 

meal. Each c a r d has what I a t e w r i t t e n on one s i d e and what I drank 

w r i t t e n on the o t h e r s i d e . . . " Four examples 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 then I do n o t d r i n k beer' 

' 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 pork then 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 then 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 ' drawn below, and the a d d i t i o n a l i n s t r u c t i o n s : 

"Please i n d i c a t e w h i c h o f the ca r d s drawn below would need t o be t u r n e d 

over t o f i n d o ut whether the r u l e has been obeyed o r n o t . Please t i c k 

( v ^ ) any o f the ca r d s you t h i n k w o uld 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 you t h i n k would n o t need t o be t u r n e d o v e r . 

Please do n o t le a v e any unmarked". A sample t e s t s h e e t appears i n 

Appendix A. 

Thus the 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 

or r e j e c t t h e c a r d s . None o f the 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 group appeared i n t h e t a s k i t s e l f . For b o t h groups the 

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 cards was p a r t i a l l y randomised - no 

i t e m appeared i n more th 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 each, p r e p a r e d i n advance, 

and the l e t t e r s I and 0 and the numbers 1 and 0 were n o t used because 

o f p o s s i b l e c o n f u s i o n . 

Procedure 

The group 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 

the f o r m , b u t n o t the c o n t e n t , o f the coming t e s t was e x p l a i n e d t o 

them; t h e y were 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 . For t h e t e s t i t e e l f , the group 

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 were 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 under each r u l e a r e 

r e c o r d e d i n Ta 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 the i n d i v i d u a l 'cards' on each 

r u l e i n Experiment I . A = A b s t r a c t g r o u p , T = Thematic 

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 Tab l e 7. N = 2A i n each 

c e l l . 

TA 

L o g i c a l case 

FA TC FC 

Rule 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 not q 24 22 2 . 2 5 3 18 18 

NA I f n o t p the n q 19 21 7 5 17 19 12 9 

NN I f n o t p the 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 Fr 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 terms 

o f l o g i c a l case , on the f o u r r u l e s i n E xperiment 1 . 

Rule 

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 

Others 2 4 2 4 8 7 6 8 18 25 
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appears t o be l i t t l e d i f f e r e n c e between t he r e s u l t s f o r the 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 the a n a l y s i s . Both 

groups' 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 the Evans & Lynch paper (see Chapter A ) , The n o t a t i o n 

used i n t h a t paper and i n the d i s c u s s i o n o f i t i n the 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 the m a t c h i n g v a l u e s (see 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 the 

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 consequents; 

( 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 consequents. 

These f o u r p r e d i c t i o n s were assessed, 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 Thematic g r o u p s , and t h e r e s u l t s a re shown i n 

Tabl e 9. A l l e i g h t t e s t s were i n the 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 Thematic group 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 (1977b) i n h i s s t o c h a s t i c model paper 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 

th 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 view 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 of the 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 the most 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 the most common Thematic s e l e c t i o n , and s e c o n d l y because 

Evans has proposed 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 

independence 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 the 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 Experiment 1. A n a l y s i s was by 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 , Consequents 

, ( i v ) More FC on r u l e s w i t h Neg. Consequents 

Group 

A b s t r a c t Thematic 

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 the f o u r common c o m b i n a t i o n s ( c f . Chapter 4) and 

th 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 groups under 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 nor 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 share 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 between t h e two g r o u p s . There i s no d i f f e r e n c e between 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 evidence 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 performance between A b s t r a c t 

and Thematic groups are 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 unexpected. They a r e 

n o v e l inasmuch as t h e r e i s a bre 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 he 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 found 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 between t he groups do n o t 

a i d an e x p l a n a t i o n o f what has happened. There 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 re reduced 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 . There i s a l s o an a p p r e c i a b l y l o wer i n c i d e n c e 

of TA-TC-FC s e l e c t i o n s i n the Thematic group t h a n i n the A b s t r a c t 

group; these a re 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 (pq) 

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 Thematic 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 unexpected f i n d i n g s o f the 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 the c o r r e s p o n d i n g ( l o g i c a l l y ) low l e v e l o f 

performance i n the Thematic g r o u p ; and ( i i ) o f t h e ma 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 between t h e s e 

r e s u l t s and those o f p r e v i o u s r e s e a r c h . Let us c o n s i d e r these 

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 the conduct o f 

the e x p e r i m e n t : t he 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 the 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 egarding 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 would n o t on any count be expected t o a f f e c t t h e responses o f 

th 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 (Evans, 1972c; Evans & Lynch, 1973). 

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 pe 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 or by i n c r e a s i n g t he b a f f l e m e n t c o n s i d e r e d 

by Wason (1977a) 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 are n o t obv i o u s i n the 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 

comparison w i t h those r e p o r t e d i n o t h e r p a p e r s , and no ready d i f f e r e n c e s 

between i n s t r u c t i o n s then and now p r e s e n t themselves. Perhaps t h e n the 

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 sheet 

w h i c h t he 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 

over p o i n t s w h i c h m i g h t r e c e i v e some emphasis 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 the t e s t s h e e t s ) , and 

t h i s a g a i n would be more l i k e l y t o a f f e c t t h e Thematic g r o u p , f o r 
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s i m i l a r reasons as above. T h i s c r i t i c i s m , i f v ^ l i d , would 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, 1976). 

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 area o f 

d i f f e r e n c e between 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 ; these were d e l i b e r a t e l y designed f o r c l o s e 

correspondence w i t h those used i n o t h e r s t u d i e s , b u t the 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 reasons g i v e n 

i n t h e i n t r o d u c t i o n ; they r e f e r t o food and d r i n k and n o t towns and 

t r a n s p o r t , envelopes and stamps, o r l o r r i e s and l o a d s . For 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 would have t o be argued t h a t t h e y are 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 th e y 

a r e . A weaker 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 are 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 

or p o s t a l c o n t e n t s , presumably because t h e y do n o t evoke such an aura 

of 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 whether j o r n e y s o r meals are the more r e a l i s t i c , s i n c e 

the f o o d and d r i n k r u l e s are 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 about 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 than 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 cannot be a t t r i b u t e d w h o l l y t o such a 

d i f f e r e n c e . Secondly, the c o n t e x t i n w h i c h t he t h e m a t i c m a t e r i a l s were 

framed, 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 meals and ca 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 or 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 

comparison between 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 the 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 awings o f cards 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 the s o l u t i o n o f t h e 

pro b l e m . The i m p o r t a n c e o f ac k n o w l e d g i n g t he p o t e n t i a l h i d d e n i t e m s 

has been emphasised 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 , 

1974). I t s h o u l d be remembered t h a t a sample 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 cards r e f e r r e d t o i n the 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 case, 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 

drawn cards would 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 unu 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 re 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 negated r u l e components. 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 negated components. 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 he 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 the whole 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 * by Thematic s u b j e c t s t o the n o n - l o g i c a l 

response p a t t e r n s seen i n the 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 

so, a s i m p l i f i e d f o r m o f the e x p e r i m e n t , o m i t t i n g t he 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 major 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 presence 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 he presence o f o t h e r s u b j e c t s . The 

f i r s t o f these i s a l l i e d t o the 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 

above, and m a i n l y concerns t he d i f f e r e n c e between 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 the group t e s t i n g used 

h e r e . A l t h o u g h t he S e l e c t i o n t a s k has been g i v e n as a group 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 employed s m a l l groups 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 main, 

S e l e c t i o n t a s k s a re 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 experimeni:e r who 

reads i n s t r u c t i o n s and may r e c o r d responses. T h i s a l l o w s t he 

o p p o r t u n i t y f o r emphasis 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 , making sure t he s u b j e c t f u l l y u n d e r s t a n d s what 

i s r e q u i r e d o f him, p o s s i b l y even t o the 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 , these p o i n t s a re a l l i n the s u b j e c t s ' own 

c o n t r o l : g i v e n t he 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 what 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 ould show whether these 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 ' performance o f t h e presence o f o t h e r 

s u b j e c t s - i n o t h e r words, 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 here i s c o a c t i o n , d e f i n e d by Zajonc (1965) 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 the same a c t i v i t y i n f u l l view 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 . Zajonc 

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 performance 

decrements i n t a s k s such 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 (1920) 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 appeared 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 , the 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 performance i n t h e 

presence o f o t h e r s b e i n g reduced 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 he p r o b a b i l i t y o f 

dominant responses, w h i c h i n complex p r o b l e m - s o l v i n g t a s k s are 

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 ) , over o t h e r s . 

There i s a r e l a t i o n between these f i n d i n g s and the p r e s e n t e x p e r i m e n t : 

here we have a group of 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 reason t o s u s p e c t t h a t t he dominant response 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 then i s t o examine the s p e c i f i c 

q u e s t i o n o f whether a dominant response - 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 ver l o g i c a l responses 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 he 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 ould 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 presence 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 male and female s t u d e n t s of Plymouth 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 . 

Procedure 

The t a s k and m a t e r i a l s were as i n Experiment 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 were t e s t e d as 

i n d i v i d u a l s , n o t as a group. Each s u b j e c t was conducted i n t o a s m a l l 
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room or 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 he ne c e s s a r y 

i n s t r u c t i o n s were on the sheet p r o v i d e d , and assured t h a t a f u l l 

e x p l a n a t i o n o f the 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 

were t h e n l e f t a l o n e t o complete 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 the 

A b s t r a c t and Thematic groups as they 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 the 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 immediate 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 between 

the two groups* d a t a and these r e s u l t s and those i n Table 8a. That 

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 10b), w h i c h c l o s e l y resembles the p r e v i o u s t a b l e 

f o r E xperiment 1. The h i g h number o f ' o t h e r s * on the 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 the g r e a t m a j o r i t y o f 

these 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 the NA r u l e and FA-FC i n the NN r u l e ; see Table 7) w h i c h 

are n o t r e p r e s e n t e d i n the * common* c o m b i n a t i o n s , as these do n o t 

i n c l u d e FA. 

The r e s u l t s o f the 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 group 

are shown i n Table I I . A g a i n , a l l are i n the 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 the 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 re 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 

between t he g r o u p s , b o t h p e r f o r m i n g a t the 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 conclude 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 the i n d i v i d u a l *cards* on each 

r u l e i n Experiment 2. D e t a i l s o f n o t a t i o n and N are as 

i n T a b l e 8. 

AA 

AN 

NA 

NN 

Rule 

I f p t h e n q 

I f p the n n o t q 

I f n o t p the n q 

I f n o t p the 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 Experiment 2 

Rule 

C o m b i n a t i o n 

TA 

TA-TC 

TA-TC-FC 

TA-FC 

Others 

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 the 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 Experiment 2 

Group 

P r e d i c t i o n A b s t r a c t Thematic 

( i ) More TA on r u l e s w i t h A f f . Antecedents p = .062 p = .011 

( i i ) More FA on r u l e s w i t h Neg. Antecedents p = .046 p = .004 

( i i i ) More TC on r u l e s w i t h A f f . Consequents p = .004 p < .001 

( i v ) More FC on r u l e s w i t h Neg. Consequents 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 these e x p e r i m e n t s - the unusual r e s u l t s 

cannot be a t t r i b u t e d t o performance o f the t a s k i n the presence 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 were absent 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 the i n f l u e n c e of 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 those 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 the presence 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 the presence o f n e g a t i o n i n those t h r e e . Both 

o f these p o s s i b l e v a r i a b l e s would be e l i m i n a t e d by s i m p l i f y i n g the 

p r o c e d u r e t o use o n l y the 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 the 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 male and female s t u d e n t s o f Plymouth 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 the 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 those used i n Exneriments i and 2 were 

composed, b u t o n l y the AA f o r m was used t h i s t i m e . As the 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 the one t a s k , the i n s t r u c t i o n s were 

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 . 

Procedure 

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 group 

as t h e y a r r i v e d , and handed the t e s t b o o k l e t . As the presence 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 performance 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 groups o f t h r e e o r f o u r , under 
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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 

Table 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 the s t r i k i n g s i m i l a r i t y between b o t h 

groups* performance 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 . There i s n e i t h e r an i n c r e a s e d tendency t o s e l e c t 

FC nor 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 the Thematic g r o u p . 

There 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 , 

inasmuch as t h i s i s r e f l e c t e d i n the 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 alyses 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 

groups were p e r f o r m e d , u s i n g t h e F i s h e r Exact t e s t . T h i s i n v o l v e d 

s e t t i n g the 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 the 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 uld 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 Thematic g r o u p , and the 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 the absence o f any such a p r i o r i p r e d i c t i o n . 

A l l these comparisons 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 

between the groups 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 the p r e v i o u s 

e x p e r i m e n t s were n o t due t o the presence o f e x t r a t a s k s or n e g a t i o n . 

T h i s i s i m p o r t a n t , as the p r o c e d u r e i n Experiment 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 the 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 the s u b j e c t s i n 

s m a l l groups 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 though they were 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 the good name o f honest 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 times 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 group i n Experiment 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 

Thematic 

13 

1 

14 

5 

(b ) 

C o m b i n a t i o n 

TA 

TA-TC 

TA-TC-FC 

TA-FC 

Others 

Frequency 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 group 

A b s t r a c t 

3 

5 

1 

1 

6 

Group 

Thematic 

0 

9 

3 

0 

4 
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s i n c e b o t h groups* r e s u l t s were 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 the 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 fe w e r . I s i s more 

l i k e l y t h a t t he d i s p a r i t y between these r e s u l t s and p r e v i o u s must 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 penci1-and-paper 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 

cards and w r i t t e n i n s t r u c t i o n s , whereas almost a l l p r e v i o u s s t u d i e s 

have used t he 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 the 

p o s s i b l e i n f l u e n c e s due t o emphasis, 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 the 

pr o c e d u r e adopted i n the n e x t e x p e r i m e n t , and the f o r m a t used i s based 

on t h a t d e s c r i b e d i n the Wason & S h a p i r o (1971) paper, 

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 Plymouth P o l y t e c h n i c 

were 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 were 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 the 

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 he s e l e c t i o n items were 

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 examined, 

and t he 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 he cards i t was nec e s s a r y t o 

see t o t e s t the r u l e . A l l c a r d s bore e i t h e r a f o o d word on one s i d e 

and a d r i n k word on the o t h e r (Thematic 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 the o t h e r CA.bstract g r o u p ) , 

Procedure 

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 used. The t a s k was v e r b a l l y based, w i t h 

the 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 he s u b j e c t i n s t r u c t i n g him and 

e l i c i t i n g and r e c o r d i n g h i s responses. These were the i n s t r u c t i o n s 

r e a d o u t a t the s t a r t o f the 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 concerned w i t h how p e o p l e r e a s o n . Please 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 

the o t h e r s i d e " . 

The s u b j e c t was t h e n handed the f a m i l i a r i s a t i o n deck. 

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 back and t h e f o u r t e s t 

c ards e x t r a c t e d , away f r o m t he s u b j e c t s ' view. I n the Thematic group 

each 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 cards 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 used, 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 about 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 cards were used f o r the A b s t r a c t g roup. 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 groups t h e n f o l l o w e d . For the Thematic 

group these were: 

" 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 he t e s t you are 

about t o do concerns o n l y these f o u r c a r d s . These cards show what I 

ate and drank a t each o f f o u r s e p a r a t e meals on f o u r s e p a r a t e days, 

w i t h what I a t e on one s i d e o f the c a r d and what I drank on the 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 about what I a t e and d r a n k , and 

your t a s k i s t o say w h i c h o f the cards would 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 whether 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 the c a r d s " . 

The sentences w h i c h were changed f o r t he A b s t r a c t group reads as 

f o l l o w s : 

"...These cards show a l e t t e r on one s i d e and a number on the 

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 about t he c o n n e c t i o n between 

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 were r e p e a t e d i f t he s u b j e c t asked f o r them t o be, 

and t h e n the f o u r cards were l a i d o u t i n random o r d e r on the t a b l e . 

The r u l e was read o u t , and the s u b j e c t asked t o t a k e . h i s time 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 , the 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 

Ta 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 Experiment 4 

i n terms 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 Experiment 3. 

Once a g a i n t he i d e n t i t y o f the two groups i s m a n i f e s t , as i s t h e 

r e l a t i o n between these 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 the a b s t r a c t 

t a s k . F i s h e r Exact t e s t s o f 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 a g a i n 

showed no d i f f e r e n c e between the gro 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 perhaps 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 the 

S e l e c t i o n t a s k . There i s thus o n l y one o t h e r area o f d i f f e r e n c e 

between these 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 the 

ones r e v i e w e d i n Chapter 4 w h i c h do: the 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 group i n Experiment 4. N = 16 i n each c e l l . 

Group 

Card A b s t r a c t Thematic 

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 

Others 

Frequency 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 group. 

A b s t r a c t 

3 

6 

0 

2 

5 

Group 

Thematic 

6 

4 

0 

0 

6 
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have been those f i r s t used by Wason & S h a p i r o C197.I); the 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 these 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 making c e r t a i n d e t a i l changes t o t h e proc e d u r e o f 

Experiment 4, wh i c h was adapted 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 the 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 the 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 the o b j e c t 

o f the 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 female s t u d e n t s o f Plymouth 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 type 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 were e s s e n t i a l l y t h e same as i n Experiment 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 concerned j o u r n e y s r a t h e r t h a n meals. 

Procedure 

There 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 the 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 about 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 

cards w i t h names o f d i f f e r e n t days were a l s o used. The s e l e c t i o n 

cards were each p l a c e d on one o f t h e s e , showing t h a t t h e items on 

the cards 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 days. As 

i n E xperiment 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 are p r e s e n t e d and were a n a l y s e d i n the same way 
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as i n the p r e v i o u s two e x p e r i m e n t s , I n Table 14 are the 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 cards and c o m b i n a t i o n s , and the 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 the F i s h e r Exact P r o b a b i l i t y t e s t . 

There were no d i f f e r e n c e s between the g r o u p s , and i n s p e c t i o n o f 

Table 14 w i l l c o n f i r m t h e c l o s e correspondence w i t h the r e s u l t s 

f o u n d before_^ b o t h groups p e r f o r m e d a t the 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 the 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 these e x p e r i m e n t s appear r a t h e r 

n e g a t i v e , b u t i t would be a m i s t a k e t o view them so. F i r s t l y , t he 

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 double 

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 & Lynch ( 1 9 7 3 ) . T h i s r e p l i c a t i o n 

poses more problems f o r the 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 tendency, and s u p p o r t s the 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 appears t o be the main 

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 & Lynch, 1973). Not t h e 

o n l y d e t e r m i n a n t though: t h e s t r o n g tendency 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 the 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 over FA w h a t e v e r the m a t c h i n g v a l u e o f the 

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 the t i m e and FA 23%. However, Evans 

& Lynches 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 tendency 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 : the 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 are 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 tendency t o emerge. The s e l e c t i o n s o f TC and FC are 

n o t random: i n s p e c t i o n o f Tables 8 and 10 show t h a t they c l o s e l y 

f o l l o w m a t c h i n g , i . e . consequent i t e m s tend t o be s e l e c t e d when 
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TABLE 14 (a) Number o f times 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 group i n Experiment 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 

Thematic 

14 

0 

10 

2 

(b) Frequency 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 group. 

C o m b i n a t i o n 

TA 

TA-TC 

TA-TC-FC 

TA-FC 

Others 

A b s t r a c t 

2 

1 1 

0 

0 

3 

Group 

Thematic 

4 

7 

1 

1 

3 
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they are mentioned i n t h e r u l e ^nd i g n o r e d when they 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 concurs w i t h t he f i n d i n g s on the d i r e c t i o n a l i t y o f the 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 & Newstead, 1977; 

B r a i n e , 1978; see Chapters 2 - 4 ) and i s i n c o r p o r a t e d i n Evans' (1977b) 

model i n the 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 these e x p e r i m e n t s i s the d i f f e r e n c e , 

o r r a t h e r t he l a c k o f d i f f e r e n c e , between the 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 the 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 the bal a n c e benv/een l o g i c and m a t c h i n g are 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 independence o f consequent s e l e c t i o n s 

he found i n h i s 1977b paper. 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 

the consequent 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 groups i n a l l f i v e o f 

the 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 

the consequent 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 the 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 are 

summarised i n Ta 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 independence 

o f consequent 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 

groups - 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 he o t h e r . One o f the comparisons approaches s i g n i f i c a n c e (NA, 

Experiment 1 ) , b u t t h i s tendency 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 

suggested i n the Evans & Lynch (1973) d a t a (see Evans, 1977b), 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 the t h e m a t i c d a t a t he 

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 independence 

on t he NN r u l e i n Experiment 1 and a s i m i l a r though n o n - s i g n i f i c a n t 

t r e n d i n the same p l a c e i n Experiment 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 found t h a t i n b o t h cases, s e l e c t i o n o f one card 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 the 

independence o f consequent 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 the 

F i s h e r Exact P r o b a b i l i t y t e s . 

Experiment 1 

A b s t r a c t Thematic 

Experiment 2 Experiments 3 - 5 

A b s t r a c t Thematic A b s t r a c t Thematic 

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 below .05 denotes 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 independence 
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o m i s s i o n o f the o t h e r , t he FG Cq) c ^ r d bei;ng s e l e c t e d about t w i c e as 

o f t e n as the 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 towards s i n g l e 

consequent 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 

(1972) suggest t h a t c o n d i t i o n a l s w i t h negated a n t e c e d e n t s are 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 everyday l i f e , c o n t e x t would 

c o m p l e t e l y c l a r i f y w hether o r n o t the 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 are 

i n t e r p r e t i n g the 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 the 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 consequent 

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 however, 

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 re 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 eludes 

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 these comments, and f r o m t he 

d i s c u s s i o n s o f the 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 he f i n d i n g s o f 

th e p r e s e n t r e s e a r c h were 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 the r e s u l t s o f Exp e r i m e n t I 

may be lo o k e d on as ' t h e r a p i e s * w i t h t he same o b j e c t as those 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 Chapter 4. That 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 breakdown 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 the 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 between these 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 towards a s e t o f c o n d i t i o n s under w h i c h t he 

e x p e c t e d r e s u l t w ould 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 

the 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 the exp e c t e d r e s u l t , o f the Thematic group 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 the A b s t r a c t g r o u p , jremained e l u s i v e , we are 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 unnientioned 

and u n e x p l o r e d , are s t i l l p r e v e n t i n g the t r u e s i t u a t i o n f r o m 

emerging. Some s u g g e s t i o n s have been made as t o what these m i g h t 

be; none o f them s t a n d up. For 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 between 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 the d i s p a r i t y , b u t the f i v e e x p e r i m e n t s here ranged 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 procedures 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 . Only i n the f i r s t and l a s t was the e x p e r i m e n t e r even i n the 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 such u n d e t e c t e d 

i n f l u e n c e s i n the p r e s e n t s t u d y , t h e y must be o f extreme s u b t l e t y , so 

much so t h a t one would have t o q u e s t i o n the power o f the 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 he second p o s s i b l e r e c o n c i l i a t i o n 

of the 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 : the 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 what 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 almost l a w f u l 

s t a t u s i n some o f the l i t e r a t u r e , and was taken 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 the r e s e a r c h r e p o r t e d h e r e . To answer the q u e s t i o n 

o f w h ether i t deserves i t s s t a n d i n g , we must go back t o the 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 these 

papers i n the Review s e c t i o n (Chapter 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 these 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 

from such 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 papers b r e a k down i n t o 

two main f a c t i o n s : those i n w h i c h the 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 the o r d e r n o r m a l l y assumed, and those 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 per se are i n v o l v e d , 

I n the f i r s t c a t e g o r y f a l l the 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 aimed t o i n v e s t i g a t e the r e l a t i o n s h i p between the m e a n i n g f u l n e s s 

o f the terms i n the r u l e s and the c o n n e c t i o n s between 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 the 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 the 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 terms 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 : 'Every 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 

the e f f e c t o f p u t t i n g t h e consequent b e f o r e the 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 types 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 the 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 Chapter 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 the t y p e o f 

m a t e r i a l s : p o o l e d over the 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 the 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 so. R a t h e r , i t was 

the d i f f e r e n c e between the c o n n e c t i o n s between the terms 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% of s u b j e c t s r e a s o n i n g about r u l e s where the 

c o n n e c t i o n was " n a t u r a l " chose TA-FC (pq) w h i l e o n l y 6% d i d so when the 

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 themselves p o i n t o u t t h a t 

one group 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 of the 12 s u b j e c t s 

i n t he 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 group were 

c o r r e c t . T h i s r u l e o f course c o r r e s p o n d s t o a normal 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 normal a b s t r a c t r u l e . The comparison o f 
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c o r r e c t n e s s between these two groups i s 75% : 8% r e s p e c t i v e l y . Such 

a comparison i s a double-edged weapon however: 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 Ottawa', the e f f e c t e v a p o r a t e s , and o n l y two o f the 12 s u b j e c t s 

g e t the t a s k r i g h t . There i s no ready 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 

the o r d e r o f terms 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 . , 1972), y e t here 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 terms o f the second-order sentences e x p r e s s i n g 

a b e r r a n t goal-means r e l a t i o n s h i p s , assuming t h a t sentences s h o u l d be 

e a s i e r t o d e a l w i t h when they 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 the g o a l s and the 

means i n the t h e m a t i c sentences 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 the 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 the 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 

(second o r d e r ) . A l l i n a l l , t h i s unexpected o r d e r f a c t o r between 

the t h e m a t i c sentences i s r a t h e r e m b a r r a s s i n g f o r the 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 the r u l e s were 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 the 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 the 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 (pq) 

s e l e c t i o n s - 3%. S u r e l y these e f f o r t s t o promote 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 of 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 the 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 here 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 the 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 contemporary s t u d y o f the terms 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 , they 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 terms 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 comparison between 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 found due t o the terms a l o n e . The comparison of c o r r e c t 

s o l u t i o n s f o r the two r u l e s w h i c h c o r r e s p o n d t o the normal t h e m a t i c and 

a b s t r a c t sentences i s Thematic: 22%, A b s t r a c t : 6%. Thus i n b o t h 

these 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 the 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 th 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 than 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 Table 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 comparison 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 the an a l y s e s were o f * i n s i g h t ' s c o res based on the 

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 , though perhaps i t was n o t a t the t i m e . 

Taken t o g e t h e r , the f i n d i n g s o f these two e x p e r i m e n t s and the c a v e a t s 

expressed 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 cannot 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 the 

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 the S e l e c t i o n t a s k . 

There 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 

under 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 match 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 "performance appeared t o be s u r p r i s i n g l y 

low". Presumably t h i s was why i t remained 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 (1972) conducted 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 'reduced' p r o c e d u r e i n w h i c h o n l y 

consequent i t e m s appeared on the s e l e c t i o n cards and s u c c e s s i v e 
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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 (.'therapies') 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 concerned p i c t u r e s ojc and r u l e s about 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 what they 

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 appeared 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 under 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 appeared t h a t t h i s e f f e c t arose f r o m an i n t e r a c t i o n w i t h t h e 'reduced' 

p r e s e n t a t i o n , and the e x p e r i m e n t e r s remark 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 are e s s e n t i a l t o produce ( 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 he ones above, concerns 

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 the 

' 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 the changes 

i n q (FC) f r e q u e n c i e s i n the 'complete' ( 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 of the 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 the 'complete' f o r m , and 

when the complete 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 produced the 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 , the second p r o b l e m was s t a n d a r d i s e d as a normal 

a b s t r a c t t a s k , t o assess the 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 exposure 

t o d i f f e r e n t forms of the t a s k . Only exposure 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 improved performance on the second problem; no such 

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 complete 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 the 16 s u b j e c t s g o t the 

i n i t i a l t h e m a t i c problem 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 the 

t e c h n i q u e o f the second, u s i n g a group 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 the s i x t h - f o r m p u p i l s used i n the 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 the f o l l o w i n g o r d e r : reduced t h e m a t i c , 

complete a b s t r a c t , e x p l a n a t i o n , complete a b s t r a c t . Over a t h i r d o f 

the 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 the f i r s t t a s k , and a t o t a l o f 
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42% were 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 the 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 improvement on the second a b s t r a c t t a s k , even 

though 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 improvements 

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 the 

reduced p r e s e n t a t i o n . A l l these r e s u l t s l e a d us t o conclude 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 the same aim, b o t h when performance 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 are c o n s i d e r e d . 

These t h e n are the s t u d i e s w h i c h f a i l e d t o produce 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 urge c a u t i o n i n t a l k i n g 

about 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 performance under 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 were 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 stamps o f d i f f e r e n t v a l u e s , and the r u l e s were ( 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 stamp 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 

between 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 are 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 the c o r r e c t c o m b i n a t i o n o f envelopes 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 the 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 numbers), 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 the p r e c i s e n a t u r e o f the t a s k f r o m 

the 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 the n o t i o n t h a t the 

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 the l o g i c a l n a t u r e o f the 

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 imagine t h a t they were 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 about the v a l u e o f stamp 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 they 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 understamped 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 people 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 understamped l e t t e r s are i l l i c i t , and s i m p l y a c t on 

t h i s knowledge, i . e . they use a " d e t e c t i v e s e t " (van Duyne, 1974), 

The f a c t t h a t the 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 promote 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 the 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 the p r o b l e m remains untouched. 

An e x p e r i m e n t by van Duyne (1976) 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 , under 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 the 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 the s u b j e c t s by d e s c r i b i n g the a n t e c e d e n t and consequent 

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 the 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 

the cards o v e r ) knowing 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 the 

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 between 

the t r e a t m e n t o f sentences w h i c h s u b j e c t s assumed t o be always t r u e 

and those assumed t o be o n l y sometimes t r u e , b u t thanks 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 the e x p l a n a t i o n s the s u b j e c t s gave f o r t h e i r c h o i c e s (van Diiyne 

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 accompanied by an e x p l a n a t i o n 

e x p r e s s i n g the 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 the a c t u a l c h o i c e s 
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themselves are examined, the 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 course a l l the sentences were 

t h e m a t i c - none of van Duyne-s s u b j e c t s composed r u l e s about l e t t e r s 

and numbers o r c o l o u r e d shapes. Does n o t the a c t o f sentence 

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 are i n v o l v e d , n e c e s s a r i l y a l s o 

presuppose 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 sentence i s not an e q u i v a l e n c e and i s 

always o r sometimes t r u e , the 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 time because 

he i s n o t asked t o , b u t he i s ready w i t h them when, a few m i n u t e s 

l a t e r , he i s ^ asked, i n a roundabout way, t o produce them. T h i s 

argument 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 

the same pr 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 between 

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 always and sometimes) 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 though perhaps 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 tempered by the s e l e c t i o n f r e q u e n c i e s o f the o t h e r i t e m s , 

w h i c h , e x c e p t f o r the n o r m a l l y h i g h TA f r e q u e n c y , were 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 the moment t o the 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 the 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 the f o r m e r e x p e r i m e n t , s u b j e c t s were asked 

t o i n d i c a t e the envelope t h e y would t u r n over " t o d i s c o v e r w h e t h e r o r 

n o t they v i o l a t e the r u l e " , whereas the 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 were t o d e c i d e on the cards 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 the 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 the 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 these two forms o f i n s t r u c t i o n are d i f f e r e n t i n two ways: 
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f i r s t l y , the fo 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 the card? 

themselves 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 they s p e c i f i c a l l y r a i s e 

the p r o s p e c t o f f a l s i f i c a t i o n by t h e i r use o f the te r m ' v i o l a t e t he 

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 advocated t he use o f ' v i o l a t e the 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 the 

ta s k under the 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 are a l s o used 

by van Duyne (1974) 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 types o f sen t e n c e : 'Every p i s q', ' I f p then q', 'Not-p o r q', 

and 'Not (p and n o t - q ) * . Only i n the cases o f the 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 , van 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 than one 

ca 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 the s u b j e c t s ' b e h a v i o u r , 

b u t such a b i a s would 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 were of 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 the d i s j u n c t i v e f o r m o f the pr 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 (1969) 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 promoted c o r r e c t s e l e c t i o n s , even 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 van 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 re-examined 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 ) , That 

i s because none o f the 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 obvious s h o r t c o m i n g s i n i t s d e s i g n or a n a l y s i s ( a p a r t 

f r o m t he 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 indep 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 about i t by way o f c r i t i c i s m i s t h a t the f i f t h 
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e x p e r i m e n t i n the 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 . 

Having r e v i e w e d t he 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 the 

comparison between 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 the 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 , 

the 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 ev 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 the t y p e w h i c h has been assumed i n t h e 

p a s t , Lunzer's (1975) 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 the 

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 , are 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 . That i s not 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 propose t h a t f o r an e f f e c t t o appear, 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 seen, can be numbered l o n g - t e r m memory or 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 such as 'reduced' 

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 . 

Thematic m a t e r i a l s need t o i n t e r a c t w i t h such 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 he 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 developed 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 preceded 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 , treatuv.ent 

of 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 arose f r o m some o f the p o i n t s i n the 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 the 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 conduct 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 re i s the 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 ex p e r i m e n t s b u t n o t 

i n o t h e r s , owing 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 (1971) 

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 performance 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 

induce 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 

groups of s u b j e c t s ; each group would p e r f o r m a t r u t h - t a b l e t a s k 

(see Chapter 3) b e f o r e h a n d , b u t one group would 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 would 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 he 

o t h e r w ould j u d g e w h i c h i n s t a n c e s w ould 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 the 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 would enable an 

assessment o f the e f f e c t i v e n e s s o f the 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 the 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 summarised i n Chapter 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 occur when s u b j e c t s were 

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 response l a t e n c i e s i n the t r u t h - t a b l e t a s k s as a 

backup measure - perhaps 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 han v e r i f i c a t i o n , as has been sug 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 respond 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 male and female s t u d e n t s o f Plymouth 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 

these 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 . There were tv^o groups 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 would v e r i f y a c o n d i t i o n a l r u l e and the 

o t h e r j u d g i n g the 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 , 

the f o u r l o g i c a l cases t o each r u l e making 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. Chapter 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 the r e l a t i o n between c o n d i t i o n a l sentences and t r u t h - t a b l e s . 

Four 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 the l e t t e r i s a U t h e n the number i s a 4'. Twenty-

f o u r cards were p r e p a r e d , each b e a r i n g one o f the 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 case; they 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 response s w i t c h and an e l e c t r i c t i m e r . 

Rules 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 each r u l e . 
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(b) S e l e c t i o n t a s k . Both groups performed 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 about l e t t e r - n u m b e r p a i r s (as above) and 

cards w i t h a l e t t e r on one s i d e and a number on the 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 cards were made up, the s u b j e c t s 

r e c e i v i n g one or o t h e r o f these a t random. 

Procedure 

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 groups 

a l t e r n a t e l y . Treatment o f b o t h groups v a r i e d o n l y i n the i n s t r u c t i o n s 

read o ut t o them; a f t e r t h a n k i n g the s u b j e c t f o r coming, and 

f a m i l i a r i s i n g him w i t h t he equipment, these were: 

" T h i s e x p e r i m e n t i s concerned w i t h how people r e a s o n ; p l e a s e 

don'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 the r u l e i s t r u e 

or 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 , making 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 whether 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 you. I f you d e c i d e t h a t t h e i n s t a n c e you 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 towards 'yes'; 

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 ) , press 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 by one 

i n t h e T-scope. Here i s an example o f what you w i l l be s e e i n g on the 

s c r e e n . (Example c a r d shown). A t t h e end o f t h e 24 t r i a l s you 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 were g i v e n a ' d r y r u n ' w i t h t he 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 they had u n d e r s t o o d the 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 doubts were e x p r e s s e d , and t o l d t h a t the t i m e r , 

w hich was i n f u l l view ( a l t h o u g h the s u b j e c t s c o u l d n o t see t h e i r times 

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 time 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 the 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 the 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 between t h i s and the s u b j e c t ' s p r e s s i n g o f the yes/no s w i t c h , 

w h i c h stopped the t i m e r and darkened the 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 the 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 , each 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 . For 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 the 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 cards 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 "which o f the c a r d s would 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 the r u l e i s t r u e or 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 the a n a l y s i s o f the 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 the 

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 able 16 shows the 

f r e q u e n c i e s o f i n d i v i d u a l and combined card 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 parent 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 were t e s t e d 

by the F i s h e r Exact t e s t , and no d i f f e r e n c e between the v e r i f y i n g and 

f a l s i f y i n g groups 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 he f a l s i f y i n g group i s most l i k e l y due t o the 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 times each c a r d was s e l e c t e d i n the 

V e r i f y i n g and F a l s i f y i n g groups i n Experiment 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 

Others 

Frequency 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 group. 

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 paradigm was 

d e s c r i b e d i n Chapter 3, b u t a s h o r t recap 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 are 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 the 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 consequent. Each o f 

these c o n t i n g e n c i e s may be jud g e d t o make the 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 respond 'Yes' t o it e m s which made the r u l e t r u e o r f a l s e , d epending 

w h i c h group they were i n , so the ' i r r e l e v a n t ' c a t e g o r y remained i m p l i c i t 

T a ble 17a shows the 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' 

responses f o r the 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 cases, 

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 the o n l y 

d e f i n i t e l y v e r i f y i n g case, a l t h o u g h o n l y 6 o f the 16 s u b j e c t s m a i n t a i n e d 

the c h o i c e o f TT a l o n e over 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 . Nine 

o f the 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 the f a l s i f y i n g g r o u p , responses are 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 consequent) 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 the t i m e , and 13 o f the 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 response 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 groups) 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 were 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 < .001). The f u l l t a b l e i s g i v e n i n Appendix 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 the t a s k 

p r o g r e s s e s . The second shows the i n f l u e n c e o f v e r i f y i n g the d i f f e r e n t 
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TABLE 17 ( a ) 

Group 

Percentage f r e q u e n c i e s o f 'yes' responses t o each 

t r u t h - t a b l e case under each c o n d i t i o n . There i s a 

p o s s i b l e maximum o f 96 responses 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) Frequency 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 group 

V e r i f y i n g group % 

TT 80 

TT-FF 11 

TT-FT-FF 6 

TT-FT 2 

F a l s i f y i n g group 

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 response times Cin seconds) t o the 

f o u r t r u t h - t a b l e cases were TT: 3.61, 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 found by 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 he a n t e c e d e n t uses up more ti m e t h a n does 

v e r i f y i n g t he consequent, and t h e two e f f e c t s summate. There 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 or f a l s i f y i n g , 

was h a r d e r t h a n the 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 

perhaps n o t t o o s u r p r i s i n g , as the 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 aradigm i s n o t an i l l u s t r i o u s one. We may conclude f r o m these 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 he 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 fo r m e r was d i s s i p a t e d i n the 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 the r e v i e w o f p r e v i o u s work we have seen 

how the 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 the 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 the w e l l - t r o d d e n t r a c k s o f the 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 almost unanimous 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 however, 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 

subsequent 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% of the 

c l a s s i f i c a t i o n s were o f TT alone as the 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 

the TA-TC (pq) c o m b i n a t i o n , s i n c e b o t h cards p o t e n t i a l l y bear the 
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TT case, and i n f a c t the pq c o m b i n a t i o n i s the modal one, though n o t 

t o t he 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 thi-ee s u b j e c t s who s e l e c t e d 

the p c a r d a l o n e c l a s s i f i e d TT al o n e as the 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 perhaps o f the s a l i e n c e o f the 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 these l i n k s between l o g i c a l 

e r r o r s on the 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 between 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 went on t o s e l e c t t he 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 re c o r r e c t a c c o r d i n g t o the 

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 encouragement f o r the l o g i c i s t do n o t c a r r y 

over so w e l l t o the f a l s i f y i n g group. 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 time 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 the 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 these 

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 he ppqq combin-' 

a t i o n . Nine s u b j e c t s s e l e c t e d p al o n e o r pq, 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 he p nor the 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 group then t h e c o n n e c t i o n 

between b e h a v i o u r on the t r u t h - t a b l e t a s k s and performance on the 

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 , the 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 groups ( t h e groups' 

responses were almost m i r r o r images o f each o t h e r ) were u s i n g t he 

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 (pq) o r the f a l s i f y i n g combi^nation (ppqq) 

f o r a *p and q* t r u t h - t a b l e , Tha.t the 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 paradigms i s 

n o t a new c o n c l u s i o n (see,,e.g. Evans, 1978), and Evans* work a l s o 

l e a d s us t o an a l t e r n a t i v e view o f the d a t a f r o m t h i s e x p e r i m e n t : 

perhaps the 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 the p s y c h o l o g i c a l processes 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 - they 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 so, the m a t c h i n g g o i n g on i n the t r u t h - t a b l e t a s k s must 

have been o f a r a t h e r crude 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 must 

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 mismatched t h e it e m s named i n the 

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 obs e r v e d by P a r i s (1973) 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 the 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' 

i972b 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 cases, 

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 

(Evans, 1975). Both these 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 the f i r s t and e x p l i c i t i n the second, whereas i n the 

p r e s e n t e x p e r i m e n t t he p r o c e d u r e seems t o have p r e s s e d t he 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 use, 

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 he 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 the t r u t h - t a b l e t a s k , and i n the 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 he p r e t r a i h i n g f o r m a t adopted here 

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 he 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 the . 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 sometime, b u t a t the moment the 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 under-used 

paradigm 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 advantages over 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 the 

t r u t h - t a b l e t a s k has been done (Rips &-.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 paradigm 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 the 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 the 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 the 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 the 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 of s p l i t t i n g 

response times ( p i o n e e r e d by Trabasso, 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 (see Chapter 3 ) . There 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 work 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 - the 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 what was h a p p e n i n g i n the 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 

Experiments 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 the n e x t e x p e r i m e n t we e x t e n d the comparison between 

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 Experiments 1 - 5 , t o the 

t r u t h - t a b l e t a s k used i n the p r e c r a i n i n g p a r t o f Experiment 6. An 

e v a l u a t i o n p r o c e d u r e i s used, 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 negated r u l e s as w e l l as the o r d i n a r y ' I f 

p t h e n q'. There i s a s i n g l e reason b e h i n d b o t h these a d a p t a t i o n s . 

I n the 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 ' judgements of t h e 

t r u t h - t a b l e cases were openi.to 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 the d o u b l e - a f f i r m i n g (TT) case as the 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 the 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 they 

c o u l d be o p e r a t i n g on the b a s i s o f a crude m a t c h i n g b i a s , whereby 

the i n s t a n c e w h i c h s i m p l y matched 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 'mismatching'. Evans (19725, 1975) had found t h a t 

the e f f e c t o f m a t c h i n g b i a s i n the t r u t h - t a b l e task 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 nor f a l s i f y i n g , 

t o t he r u l e , b u t i n Experiment 6 the 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 the 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 ' responses. I n the n e x t e x p e r i m e n t 

the 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 the e f f e c t s o f 

m a t c h i n g . 

The use o f negated r u l e components w i l l a l l o w the 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 the Review 

s e c t i o n t h a t these are confounded i n the normal AA r u l e , where the 

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 are 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 

ones, r e s p e c t i v e l y . N e g a t i v e s i n the 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 the presence of n e g a t i o n s y s t e m a t i c a l l y i n the 

a n t e c e d e n t and consequent the 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. Usrng 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 the 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 the c l a s s i f i c a t i o n of 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 the 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 were o b t a i n e d by Evans & Newstead 

( 1 9 7 7 ) . A l l these 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 the S e l e c t i o n t a s k 

m i g h t assure us they would n o t , b u t the f i r s t f i v e e x p e r i m e n t s h ere 

have shown t h a t we must a p p l y such 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 the r e - e x a m i n a t i o n o f 

the 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 

the presence o f i n t e r v e n i n g v a r i a b l e s , and one such may be a s i m p l i f i e d 

t a s k : the 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 the 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 problem 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 what the response f r e q u e n c i e s w i l l be on the t h e m a t i c f o r m o f 

the t a s k , though the Evans s t u d i e s (Chapter 3) a l l o w us t o e x p e c t w i t h 

a f a i r degree o f p r e c i s i o n what the 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 response times - 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 between 

competing i n t e r p r e t a t i o n s of 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 the response 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 the t i m e t a k e n t o u n d e r s t a n d the r u l e f r o m the 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 where c o n t e n t d i f f e r e n c e s are 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 response 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 between 

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 the 
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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, For 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 than a b s t r a c t 

r u l e s , b u t t h a t the r e a s o n i n g o p e r a t i o n s on them are e q u a l l y d i f f i c u l t ; 

t hus the e v e n t u a l d e c i s i o n s f o r b o t h types 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 the l a t e n c i e s 

( i n t h i s case comprehension t i m e s ) w h i c h would a l e r t us .-to the 

p o s s i b i l i t y o f d i f f e r e n t processes 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 male and female s t u d e n t s o f Plymouth 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 , 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 i s t y p e o f t a s k ; they 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 

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 Tables 5 and 6 ) , and a s k i n g him 

t o say w h e t h e r the i n s t a n c e v e r i f i e s the 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 used, a l l o w i n g the 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 Table 6. 

Each s u b j e c t r e c e i v e d the 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 used: o u t l i n e shapes ( a b s t r a c t ) and 

foods and d r i n k s ( t h e m a t i c ; see E x p t s . 1 - 4 ) . Two examples 

o f these 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 examples o f the k i n d s o f r u l e used i n Experiment 7, 

w i t h the l o g i c a l and m a t c h i n g s t a t u s o f the f o u r 

c o n t i n g e n c i e s f o r each. For 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 the 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) 

Every t i m e t h e r e i s n o t a diamond on the 

l e f t , t h e r e i s a c i r c l e on the 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 

Thematic r u l e (AN) 

Every 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 branidy 

C h i c k e n & 
I'Hiisky 

C hicken & 
Brandy 

Pork & 
Gin 

F i s h & 
Brandy 

TT 

TF 

FT 

FF 

pq 

pq 

pq 

pq 
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a l o n g w i t h the 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 experiment', each r u l e and each i n s t a n c e were t y p e d o r drawn 

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 . 

Procedure 

The cards 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 connected t o a s t a r t key, 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 the i n s t r u c t i o n s 

read o u t t o the 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 

the A b s t r a c t and Thematic groups and f a m i l a r i s e d w i t h t he t a c h i s t o s c o p e ; 

as the 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 between the two g r o u p s , b o t h 

forms are 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 cards you 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 

the 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 

the A b s t r a c t group) 

the foods and d r i n k s I have t o g e t h e r . ( f o r the Thematic group) 

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 the cards 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 foods and d r i n k s . . ( T h e m a t i c ) 

Your j o b i s t o d e c i d e w h e t h e r the i n s t a n c e you are p r e s e n t e d w i t h 

conforms t o the 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 the 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 your d e c i s i o n s by u s i n g 

the two s w i t c h e s i n f r o n t : o f you. T h i s i s how they work. 

You use the morse key on the l e f t t o c a l l up t h e t e s t c a r d s . 

On the f i r s t p r e s s , t he r u l e w i l l appear; when you have u n d e r s t o o d t he 

r u l e , p r e s s a g a i n and the i n s t a n c e w i l l appear, l ^ e n t h e i n s t a n c e 

151 



appears you have t o d e c i d e whether i t conforms t o t h e r u l e , 

c o n t r a d i c t s i t , or i s i r r e l e v a n t t o i t , and you r e c o r d your d e c i s i o n 

u s i n g the 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 . 

Press i t towards ' t r u e ' i f the i n s t a n c e conforms t o the r u l e , towards 

' f a l s e ' i f i t c o n t r a d i c t s the r u l e , and backwards 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 each i n s t a n c e , as the l i g h t s go o u t i n the t a c h i s t o s c o p e 

a f t e r each response". 

The s u b j e c t was then asked i f he had u n d e r s t o o d the 

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 doubts were expressed) 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 the e x p e r i m e n t - he was n o t g i v e n any feedback about the 

m e r i t s o f h i s p r a c t i c e response. I n summary, the sequence o f e v e n t s 

per t r i a l was: t a c h i s t o s c o p e loaded 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 , comprehension 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 time (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 by l i g h t s 

a t t h e r e a r of the machine) 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 cards ( 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 were o u t o f the 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 timed ( 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 the end o f the 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 

Table 19a g i v e s the t o t a l response 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 ' responses t o a l l the 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 ' ( ?) responses t o the f o u r t r u t h - t a b l e 

cases on the f o u r r u l e s f o r the A b s t r a c t and 

Thematic g r o u p s . N = 12 i n each c e l l . Data f r o m 

Experiment 7. 

A b s t r a c t Thematic 
T r u t h - t a b l e cases 

Rule 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) Frequency o f ' i r r e l e v a n t ' responses t o the f o u r 

t r u t h - t a b l e cases p o o l e d across 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 . Data f r o m Experiment 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 

Thematic 
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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the 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 groups t h e r e i s 

an o v e r a l l tendency 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 the 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 the f i n d i n g s 

of Evans (1972, 1975). The lower i n c i d e n c e o f these c o r r e c t l o g i c a l 

c h o i c e s on the NA and NN r u l e s , found 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 the g r e a t e r v a r i a b i l i t y i n the c l a s s i f i c a t i o n o f the FT and FF 

cases. There does, however, 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 between the g r o u p s , and n o t i n the way one m i g h t have e x p e c t e d : 

the 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 the NA r u l e almost d i s a p p e a r s 

i n t he Thematic 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 the FT and FF cases 

as i r r e l e v a n t on the AN and AA r u l e s i s almost unanimous i n t h e Thematic 

group b u t n o t i n t h e A b s t r a c t g roup. I n a l l t h r e e cases the i t e m 

i n v o l v e d i s the d o u b l e - m i s m a t c h i n g (pq) 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 were t e s t e d b o t h w i t h i n and 

between the two groups. As we have seen b e f o r e , the m a t c h i n g e f f e c t 

i n the 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 tendency 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 ' responses are a l l o w e d , 

Experiment 6 would l e a d us t o expect more ' f a l s e ' responses t o these 

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 the 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 consequent: 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 the 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 the pq and pq i t e m s compared w i t h the pq and 

pq i t e m s ( t h e consequent 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 these 

responses f r o m i n d i v i d u a l s u b j e c t s were c a r r i e d o u t t o t e s t t hese 

comparisons i n b o t h groups: a l l were s i g n i f i c a n t (p < .05) i n the 

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 Thematic groups were 

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 . 

154 



What o f the compa^-isons between g r o u p s , t o t e s t the 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 comparison o f the r e l a t i v e s i z e s o f the 

m a t c h i n g e f f e c t s o f the gr o u p s , and the Mann-Whitney 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 ' , or o t h e r , judgements o f i t , as 

each i s r e p r e s e n t e d once i n the f o u r r u l e s , and as the comparisons f o r 

the a n t e c e d e n t and consequent m a t c h i n g e f f e c t s are between 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 range o f s c o r e s f o r each s u b j e c t 

between +8, where a l l m i s m a t c h i n g i t e m s are 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 are n o t , and -8 where the r e v e r s e i s the case. These 

scores a l l o w an i n d e x o f t h e s i z e s o f the 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 group 

d i f f e r e n c e s were made. The comparisons o f t h e a n t e c e d e n t and consequent 

m a t c h i n g e f f e c t s y i e l d e d t he 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 the Thematic group. ( A n t e c e d e n t e f f e c t : U = 30,5, 

p < .02; Consequent e f f e c t , U = 29, p < . 0 2 ) , L o o k i n g a t Ta 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 source p r i m a r i l y i n the responses 

t o t he pq i n s t a n c e alone - 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 

the t i m e i n the Thematic group and o n l y 35% o f the ti m e i n t h e A b s t r a c t 

group. 

( i i ) Response l a t e n c i e s 

The comprehension times (CTs) and v e r i f i c a t i o n times (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 consequent) 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 

the l a s t two f a c t o r s . S i g n i f i c a n t main 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 Consequent (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 between 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 assessed on c o n s e r v a t i v e degrees o f freedom; see Appendix 

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 groups are shown i n Table 

20: n e g a t i n g the a n t e c e d e n t and consequent seems t o slow u n d e r s t a n d i n g 

under b o t h types 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 comprehension 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 

the 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 Consequent) a n a l y s i s 

of v a r i a n c e . The r e s u l t was a four-way 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 main e f f e c t s ( A n t e c e d e n t , Consequent, and 

T r u t h - t a b l e case; see Appendix D ) . The response 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 the g r e a t e r 

i n f l u e n c e over 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 case, and 

so the VTs were r e a n a l y s e d w i t h the t h r e e w i t h i n - group f a c t o r s 

r e p l a c e d by a Rule 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 thus 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 

Appendix E, U s i n g c o n s e r v a t i v e degrees o f freedom, two s i g n i f i c a n t 

main e f f e c t s and two i n t e r a c t i o n s were f o u n d : Rules (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 Rules (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 the grounds o f 

parsimony and the r e l a t i o n t o the e f f e c t s observed i n the response 

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 the two types o f m a t e r i a l s , r a t h e r i t i s the p a t t e r n o f 

l a t e n c i e s w i t h i n the groups 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 Table 21 a, where the 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 Comprehension times f o r the f o u r r u l e s ( i n seconds) i n the 

two groups i n Experiment 7. 

Group AA 

Rules 

AN NA NN Mean 

A b s t r a c t 7.33 8.02 7.21 8.87 7.85 

Thematic 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 times i n Experiment 7. Times ( i n seconds) 

f o r b o t h groups o r d e r e d i n terms 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 

Thematic 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 times i n Experiment 7. Times f o r each 

r u l e o r d e r e d i n terms 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 

Rule 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 the groups x m a t c h i n g i n t e r a c t i o n are d i s p l a y e d . There i s l i t t l e 

d i f f e r e n c e between the c o n t i n g e n c i e s i n the 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 the Thematic group 

the pq and pq it e m s take l o n g e r t o e v a l u a t e t h a n do the pq and pq i t e m s . 

As r e g a r d s t he 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 

the o r d e r o f l a t e n c i e s (assessed w i t h the h e l p o f S c h e f f e t e s t s ) i s 

AA < AN = NA < NN, wh i c h i s the o r d e r one would e x p e c t on the 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 & Newstead, 1977, where a s i m i l a r though 

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 he 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 between the 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 these d a t a i s the comp

l e t e l a c k o f ev 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 re t h e m a t i c t h a n when they a r e 

a b s t r a c t . Were i t n o t f o r the r e s u l t s o f Experiments 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 the 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 the 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 the 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 he 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 the Thematic group were even 

l e s s l o g i c a l t h a n the A b s t r a c t group - t h e r e was a n e a r l y unanimous 

r u l i n g o u t o f the 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 Thematic 

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 consequences. T h i s i s echoed, somewhat 

p a r a d o x i c a l l y , i n the 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 mismatched, sentences and 

i n s t a n c e s b r i n g i n g about e x t r a d i f f i c u l t y , y e t i n Ta b l e 21a we 

see t h a t t he average VT f o r t h e pq i n s t a n c e under t h e m a t i c r u l e s i s 

159 



i n f a c t the s h o r t e s t r e c o r d e d , so Jor some reason the judgement o f 

the 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 easy, e s p e c i a l l y when 

m a t e r i a l s are 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 what t h i s 

r e a s o n m i g h t be t o the d i s c u s s i o n f o l l o w i n g the f i n a l e x p e r i m e n t ) . 

The one area 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 comprehension t i m e s . These are g e n e r a l l y 

s h o r t e r f o r the t h e m a t i c r u l e s , and the i n t e r a c t i o n observed between 

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 easy, 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 accords 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 would be p r e m a t u r e t o pursue such d e t a i l e d d i s c u s s i o n , 

backed as i t i s m o s t l y by the i n s p e c t i o n o f mean s o l u t i o n times f r o m 

j u s t 24 s u b j e c t s . There are a l s o some d i f f e r e n c e s between the 

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 comparable one, t h a t 

o f Evans & Newstead ( 1 9 7 7 ) . They found t h a t e f f e c t s observed i n the 

comprehension times tended t o c a r r y over l a r g e l y unchanged t o the 

v e r i f i c a t i o n t i m e s , whereas t h i s tendency i s f a r l e s s pronounced here 

(one must compare o n l y the A b s t r a c t group's r e s u l t s ) . One p o s s i b l e 

r e a son 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 the manner o f r e c o r d i n g t h e 

VTs.. I n Evans & Newstead (1977) when t h e s u b j e c t p r e s s e d h i s key 

f o r the second ti m e t o c a l l up the i n s t a n c e , the r u l e remained i n v i ew 

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

p r o c e d u r e would 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 the Evans & Newstead e x p e r i m e n t the s u b j e c t w i l l r e a l i s e a f t e r 

one or 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 about 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 always r e v i e w i t when t h e 

i n s t a n c e comes up, b u t i n the 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 the r u l e b e f o r e 
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proceeding to h i s examination of the instance. An a d d i t i o n a l s l i g h t 

divergence between the two experiments i s i n Evans & Newstead's 

observation of a simple main e f f e c t of t r u t h - t a b l e case on VT, w h i l e i n 

Experiment 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 th 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 analysis by matching case which was found 

to be more u s e f u l here. 

For these reasons then, a r e p l i c a t i o n of the experiment i s 

c a l l e d f o r . There are also some questions raised 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 extra-matching 

e f f e c t observed on thematic m a t e r i a l s a f u n c t i o n of the l i n g u i s t i c 

form of the ru 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 expression would 

s e t t l e t h i s . Is matching of the k i n d we have seen l i m i t e d to 

con d i t i o n a l s ? The use of other sentences should give some i n d i c a t i o n ; 

previous research w i t h d i s j u n c t i v e r u l e s i n the Sele c t i o n task (e.g. 

van Duyne, 1974; Wason & Johnson-Laird 1969) suggests t h a t matching 

bias may not generalise to t h i s k i n d of r u l e at l e a s t . The use of 

a r u l e - f o r m which i s immune to matching may help to e l u c i d a t e the 

di 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 but not i n several Selection tasks. The next experiment 

th e r e f o r e uses a more thorough procedure to extend the present 

i n v e s t i g a t i o n . Further discussion and speculation must await i t s 

outcome. 

EXPERIMENT 8 

For the f i n a l experiment 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 ra t h e r d i f f i c u l t t o base f i r m conclusions 

on the latency measures taken i n the previous experiment, as some of 

161 



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 data 

are drawn from a small p o p u l a t i o n . The CTs seem c l e a r e r : thematic 

r u l e s are apparently easier to comprehend, e s p e c i a l l y when the ante

cedent i s a f f i r m a t i v e . We would expect t h i s to recur i n a r e p l i c a t i o n , 

but the VTs need f u r t h e r , work before meaningful i n t e r p r e t a t i o n w i l l be 

po s s i b l e . The two a d d i t i o n a l rule-forms t o be used i n Experiment 8 

should c l a r i f y the r o l e s of ma 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 of these w i l l be the 'only i f * c o n d i t i o n a l , the 

other the ' e i t h e r or* d i s j u n c t i v e . The former has been found to share 

many of the behavioural c h a r a c t e r i s t i c s of the ' i f then* sentence but 

to 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 matching 

bias and i s d i r e c t i o n a l l i k e the * i f then' form, but w i t h i t s weight 

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 temporal order of the c o n s t i t u e n t items, such t h a t the 

' i f then' sentence most comfortably expressed a r e l a t i o n where the 

antecedent preceded the consequent i n time, the 'only i f form 

expressing the reverse r e l a t i o n . This f a c t o r i s circumvented i n 

Experiment 8 because n e i t h e r the ab s t r a c t nor the thematic m a t e r i a l s 

carry such temporal connotations. The d i s j u n c t i v e i s , of course, 

n o n - d i r e c t i o n a l - i t i s a r u l e of a l t e r n a t i o n not c o n d i t i o n . I t has 

been found i n the past to 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, but t h i s conclusion comes mostly from inference 

studies (e.g. Johnson-Laird & T r i d g e l l , 1972; Roberge, 1978), and 

the use of thematic m a t e r i a l s has not been systematic. A d i s j u n c t i v e , 

thematic, t r u t h - t a b l e task has never been repo r t e d , indeed the d i s 

j u n c t i v e has hardly been touched i n t r u t h - t a b l e experiments since 
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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 comprehension 

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 concern 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 

always one s t e p removed f r o m a d i r e c t assessment o f d i f f i c u l t y , i s the 

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 the p r e v i o u s e x p e r i m e n t . The two main 

f i n d i n g s were 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 

improved 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 erformance was a c t u a l l y worse under r e a l i s t i c r u l e s , owing t o 

the 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 from a 

dominant r e g a r d o f the 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 by 

Thematic 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 som 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 the * i f t h e n * sentence 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 

meaning 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 the 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 whe t h e r e x t r a -

m a t c h i n g under 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 perhaps 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 , 

the ' i f then* 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 the 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 

Su b j e c t s 

T h i r t y - t w o male and female s t u d e n t s o f Plymouth 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 

Rules and i n s t a n c e s were 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 Experiment 7. Because o f the 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 , 

the w o r d i n g o f the f i r s t sentences 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 the a b s t r a c t r u l e s was a l s o 

changed, from 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 the few shape words 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. Three 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' (EO), w i t h the f o u r 

s y s t e m a t i c a l l y negated r u l e s under t h e two types o f m a t e r i a l s b e i n g 

composed f o r each. 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 consequent o c c u r r e d 

more t h a n once i n the r u l e s or 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 appear 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 each 

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. 

Procedure 

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 Thematic 

groups a l t e r n a t e l y . The equipment and the 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 the 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 the 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 : the 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 randomised, 

as was the 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 the r u l e s f o r any one 

f o r m and a l l the i n s t a n c e s f o r any one r u l e were 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 of the i n s t r u c t i o n s was m o d i f i e d t o accommodate 

the 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 the 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 were t o l d t h a t 

they would see 12 s t a t e m e n t s w h i c h would be i n t h r e e forms and so 

w ould n o t be a l l the same; the s t a t e m e n t s would d e f i n e "which l e t t e r s 
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TABLE 22 Some examples of the kinds of r u l e used i n Experiment 8 

( i ) ' I f then' ( I T ) form. 

I f there i s a J on the l e f t , then there i s a 7 on 

the r i g h t . (AA, A b s t r a c t ) 

I f I do not eat mutton then I d r i n k sherry. 

(NA, Thematic) 

( i i ) 'Only i f * (01) form. 

There i s a D on the l e f t only i f there i s not a 4 

on the r i g h t . (AN, A b s t r a c t ) 

I eat cheese only i f I d r i n k beer. (AA, Thematic) 

( i i i ) ' E ither or' (EO) form. 

E i t h e r there i s not a B on the l e f t or there 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 not eat f i s h or I do not d r i n k whisky. 

(NN, Thematic) 
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and numbers appear t o g e t h e r as p a i r s " o r "which foods 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 meals". 

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 he 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 * responses t o a l l t he c o n t i n g e n c i e s , and T a b l e 24 the 

' i r r e l e v a n t ' responses t o the m a t c h i n g cases. 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 by one. F i r s t l y , the I T f o r m , w h i c h c o n s t i t u t e s 

the r e p l i c a t i o n o f Ex 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 Ta 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 sharp d i f f e r e n c e between the groups i n c l a s s i f y i n g t hese cases 

on t he NA and NN r u l e s , where they 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 Ta b l e 24, where once a g a i n t h e r e i s the 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 ' responses i n the Thematic group. The 

same t e s t s f o r the a n t e c e d e n t and consequent m a t c h i n g e f f e c t s were 

p e r f o r m e d as i n Experiment 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 comparisons were s i g n i f i c a n t f o r b o t h groups (p < .01, a l l t e s t s ) . 

The Mann-Whitney t e s t s f o r the s i z e s o f the m a t c h i n g e f f e c t s between 

the groups were b o t h s i g n i f i c a n t a l s o : the a n t e c e d e n t and consequent 

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 the Thematic g r o u p , ( A n t e c e d e n t : 

U = 71.5, p < ,03; Consequent: U = 44.5, p < .001; 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 the f r e q u e n c i e s f o r the 

01 r u l e - f o r m , and the f r e q u e n c i e s o f a l l t h r e e responses t o the l o g i c a l 

cases and the ' i r r e l e v a n t ' responses t o the 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 Ta 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 he analyses o f the m a t c h i n g e f f e c t s , 

w h i c h were the same as f o r the I T r u l e s . S i g n t e s t s o f the a n t e c e d e n t 
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TABLE 23 Fre 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 ' responses 
t o the f o u r t r u t h - t a b l e cases on each r u l e on the 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 Table 19 
Data f r o m Experiment 8. 

IF THEN' 

Rules 

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 matching e f f e c t s were s i g n i f i c a n t f o r both groups 

(p < .01, a l l t e s t s ) . The between-group Mann-Whitney te s t s were also 

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 ) : both e f f e c t s were greater 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 Abstract group, no matching e f f e c t s were expected and none were 

observed; instead there was a s i g n i f i c a n t tendency to r u l e out double 

mismatching and matching items as i r r e l e v a n t r e l a t i v e to s i n g l y 

matching/mismatching items. (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 

rule-forms, as one might expect from r u l e s of a l t e r n a t i o n ( c f . 

Johnson-Laird & Tagart, 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 completely d i f f e r e n t (see Table 24) - there 

i s now no trace of the symmetrical e f f e c t seen i n the Abstract group, 

but a huge p r o p o r t i o n of ' i r r e l e v a n t ' responses to the pq case. Tests 

f o r matching and the s i n g l e v. double e f f e c t were done, but t h e i r 

value i s questionable 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 : there 

was s i g n i f i c a n t evidence f o r both i n the Thematic group. One does not 

need s t a t i s t i c s t o perceive the size and the source of the response 

frequency 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 again given a l o g . tr a n s f o r m a t i o n . 

Comprehension times were subjected t o a 2 x 3 x 2 x 2 (Groups x Rule-

forms X Antecendent x Consequent) analysis of variance, w i t h repeated 

measures on the l a s t three 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 to Rule-forms (F - 15.51, p < .001), Antecedent (F 

= 72.05, p < .001) and Consequent (F = 35.89, p < .001) were found, 

and there 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 

168 



TABLE 24 Frequency o f ' i r r e l e v a n t ' responses t o the f o u r t r u t h - t a b l e 

cases p o o l e d across 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 Experiment 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 Thematic 
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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Consequent (F = 16.28, p < .001) and R u l e - f o r m s , Antecedent and 

Consequent (F = 12.84, p < .01j 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 

degrees o f f r e e d o m ) . For the i n t e r p r e t a t i o n o f these e f f e c t s , one may 

r e f e r t o Table 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 are p o o l e d a c r o s s groups 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 bserved i n the 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 the 

IT and 0 1 f o r m s , b u t t h a t the p a t t e r n i s d i f f e r e n t on the EO f o r m , 

where 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 Rule-forms x Rules x M a t c h i n g cases) a n a l y s i s o f v a r i a n c e (see 

Appendix 6 ) , There were s i g n i f i c a n t main e f f e c t s o f Rule- f o r m s (F = 

5.54, p < . 0 5 ) , Rules (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 between these t h r e e 

f a c t o r s (F = 4.71, p < .05; a l l assessed on c o n s e r v a t i v e degrees 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 between these 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 course i n i n t e r p r e t i n g 

these 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 each r u l e - f o r m 

s e p a r a t e l y ; these a r e s e t o u t i n Ta b l e 26, and the o r d e r i n g s about 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 comparisons 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 he o r d e r o f d i f f i c u l t y o f the 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 the o r d e r o f the m a t c h i n g cases b e i n g pq = pq < pq = pq. These 

o r d e r s a r e s i m i l a r t o those observed i n Experiment 7 on comparable 

r u l e s , and once a g a i n t he s h o r t e s t v e r i f i c a t i o n times a r e t o the 

d o u b l e - m i s m a t c h i n g (pq) case. 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 the 01 

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 Comprehension times p o o l e d across groups f o r the 

f o u r r u l e s i n each r u l e - f o r m . Data f r o m Experiment 8 

Rule-forms AA 

Rules 

AN NA NN Mean 

I f t h e n 4.80 6.5! 6.73 8131 6.59 

Only 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 times f o r the t h r e e r u l e - f o r m s p o o l e d 

across groups and o r d e r e d i n terms o f r u l e s and m a t c h i n g 

v a l u e s . Data f r o m Experiment 8. Times i n seconds. 

' I F THEN' 
Ma t c h i n g v a l u e 

Rules 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 
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< pq = pq.- the double m i s m a t c h i n g i n s t a n c e i s by no means the f a s t e s t 

h e r e . I n the case o f the EO f o r m the AA r u l e i s the 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 between t h e o t h e r t h r e e , and o f the m a t c h i n g cases, 

pq takes much the l o n g e s t t o v e r i f y , w i t h the o t h e r s about t he same, 

and pq a g a i n t he s h o r t e s t . 

I n the 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 : the 

group 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 = 5,11, p < , 0 1 ) . The r e l e v a n t means are d i s p l a y e d 

i n T able 27. As i n Experiment 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 the r u l e and m a t c h i n g 

f a c t o r s between the groups. These e f f e c t s must r u n across 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 the A b s t r a c t 

group the NN v e r i f i c a t i o n l a t e n c i e s a re l o n g e r t h a n the o t h e r s , 

whereas t h e r e i s no such t r e n d i n the Thematic group; i n the A b s t r a c t 

group 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 between the m a t c h i n g 

cases, b u t i n t h e Thematic group t h e l a t e n c i e s on t h e pq case, and t o 

a l e s s e r e x t e n t t he pq case, are 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 these r e s u l t s , e s p e c i a l l y t he 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 terms 

o f t he o v e r a l l e f f e c t s observed i n them, and comments on c e l l means 

k e p t t o a minimum. I n d o i n g t h i s one runs t he r i s k o f a p p e a r i n g vague, 

b u t i t must be remembered t h a t the l a t e n c i e s were e s s e n t i a l l y a 

su 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 times f o r the two groups o r d e r e d i n 

terms o f m a t c h i n g v a l u e and p o o l e d across the o t h e r 

f a c t o r s . Times i n seconds. Data f r o m Experiment 8 

Groups 

A b s t r a c t 

Thematic 

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 groups o r d e r e d i n terms o f r u l e s 

and p o o l e d across the o t h e r f a c t o r s . Data f r o m 

Experiment 8. 

Rules 

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 

Thematic 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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major emphasis o f i n t e r p r e t a t i ^ o n i s ont. the response 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 the s o l u t i o n s - whrch 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 he tim e t h e y take t o a r r i v e which 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 the 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 these 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 the moment we need t o c o n s i d e r 

the r e s u l t s as they 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 then* r u l e s . 

The r e s u l t s o f the 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 between 

the g r o u p s , and an i n s p e c t i o n o f Tables 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 the I T r u l e s i n Experiment 8 p r o v i d e an 

almost 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 Experiment 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 the l a t e n c i e s , where the o v e r a l l mean 

CTs and VTs are v e r y c l o s e . However, the m a t e r i a l s e f f e c t on CTs 

i n E xperiment 7 has n o t been r e p e a t e d : t h e r e was no evidence i n 

Experiment 8 t h a t any of the t h e m a t i c r u l e s were e a s i e r t o comprehend 

than t he a b s t r a c t r u l e s . T h i s may be due t o the 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 found t o 

have l i t t l e e f f e c t on the 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 responses. I t i s more l i k e l y t h a t the embedding o f t h e I T 

r u l e s among e i g h t o t h e r sentences 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 under 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 ould 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 the 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 the two groups t a k e 

s i m i l a r p a t t e r n s i n Experiment 8 as i n Experiment 7 (see Tables 27a 

and 2 1 a ) , There i s l i t t l e d i f f e r e n c e between the m a t c h i n g i t e m s i n 
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the 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 the Thematic group. 

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 the 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 those f o r the I T f o r m , b u t t h e r e are 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 the response f r e q u e n c i e s t he 

r e s u l t s o f the m a t c h i n g a n a l y s e s are much the same, w i t h the g r e a t e r 

r e j e c t i o n o f the pq case as i r r e l e v a n t under t h e m a t i c m a t e r i a l s . I n 

the l a t e n c y a n a l y s i s however t h e r e are 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 , the comprehension times a r e on average a f u l l two seconds 

l o n g e r f o r the 01 r u l e s t h a n f o r the 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 the s u b j e c t s 

remarked 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 

*not p o n l y i f n o t q' se n t e n c e . S i m i l a r l y , t h e VTs fo 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 times and no s u g g e s t i o n o f 

the r a p i d i t y o f r e s p o n d i n g t o the pq i n s t a n c e observed on the 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 about t h i s . 

Taken t o g e t h e r , these 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 are 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 

arose f r o m the s t u d y o f these 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 01 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 consequent. There 

was no such 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 

perhaps t he 01 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 or* r u l e s . 

There 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 

the p r e s e n t r e s u l t s can be compared; the n e a r e s t r e l a t i v e t o the 

p r e s e n t e x p e r i m e n t i s an i n press s t u d y by Evans & Newstead. 

A l t h o u g h they 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 , the 

l a t t e r w i t h o u t an ' i r r e l e v a n t ' response c a t e g o r y , t h e y d i d use the 

l a t e n c y measures, and a l s o l e f t t he judgement 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 the 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 , the response f r e q u e n c i e s . I t has been 

contended b e f o r e t h a t the 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 . van Duyne, 1973), and t h i s i s c o n f i r m e d i n Experiment 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 

remark, 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 the ' 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 the 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 fewer cases i n 

E xperiment 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 01 (18%) r u l e s here i n the A b s t r a c t group; the t r e a t m e n t 

o f the 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 observed by Johnson-rLaird &, .Tagart 

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 absent 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 appeared more th 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 the f r e q u e n c y d a t a i s the 

d i f f e r e n c e i n the p a t t e r n s o f ' i r r e l e v a n t * responses between the tv/o 

types o f m a t e r i a l s , w i t h the 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 the 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 the two groups - 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 the 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 the 

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 the 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 the 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 the 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 account o f 

the 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 the d i f f e r e n c e between 

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 the 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 the 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 fewer 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 or n e g a t i v e d i s j u n c t i v e s ( e . g . Roberge, 1976; J o h n s o n - L a i r d 

& T r i d g e l l , 1972). 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 

the 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 (1972c) argues f o r the l a t t e r , and a ready p r e d i c t i o n f r o m t h i s 

argument i s t h a t comprehension times 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 those f o r the 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 between n e g a t i o n o f the f i r s t and second components, 

b u t o n l y t o the e f f e c t t h a t l a t e n c i e s t o the AA r u l e s were s h o r t e r 

than t o the 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 

taken 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 the i n i t i a l h y p o t h e s i s . 

However, the CTs o b t a i n e d i n the 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 he 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 than the AA and NN, under b o t h types o f 

m a t e r i a l s , and t h a t AA times 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 he 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: the AA sentence r e c o r d s the 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 between the o t h e r s . I n terms 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 he 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 th 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 problems. 

Whether the 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 

or q or 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 whether 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 view i s t h a t t he 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 perhaps n o t even then ( E n n i s , 

1976), w h i l e the 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 takes e x a c t l y 

the o p p o s i t e v i e w , as expressed by F i l l e n b a u m ( 1 9 7 4 ^ ) : " i n n a t u r a l 

language 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 *or* i n an i n c l u s i v e 

sense", l ^ i c h o f these views w i l l be the 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 are 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 , -which 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 those 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 case: 

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 he 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 & Newstead, 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 the 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 the 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 the A b s t r a c t group c l a s s i f i e d the TT case Con the 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 the p r e f e r e n c e was 

even c l e a r e r i n the Thematic g r o u p , where 13 o f the 16 s u b j e c t s used 

the 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 the s u b j e c t , the d i r e c t i o n o f the 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 the TT case on t h e AA d i s j u n c t i v e i n the 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 than those t o the o t h e r cases, so perhaps 

s u b j e c t s s p e n t some time a g o n i s i n g over whether the sentence a l l o w e d 

o r p r o h i b i t e d the 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 summarise the main f i n d i n g s o f Experiment 8. 

F i r s t l y , t he r e s u l t s f r o m the 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 

the r e s u l t s o f E xperiment 7, except f o r an i n t e r a c t i v e e f f e c t i n the 

comprehension times 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 the 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 the r e a s o n i n g responses 

t o them, a r e s u l t w h i c h has been found b e f o r e (see Wason & Johnson-

L a i r d , 1972). T a k i n g the 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 01) 

t o g e t h e r , we can see t h a t the response 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 the p a t t e r n s p r e v i o u s l y observed by Evans 

(1972b, 1975; Evans & Newstead, 1977) when n e g a t i v e s are used i n 

the r u l e s : t h e r e i s an i n c r e a s i n g tendency 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 the e x t e n t t h a t they do n o t match the 

i t e m s named i n t h e r u l e s . I n the 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 the 
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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 . There 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 , or even t h ^ t they 

make the 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 reason w i t h ( V T ) . 

I n the case of the EO r u l e s , i t was found t h a t the 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 the TT l o g i c a l case was i n ac 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 the 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 under 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 observed under b o t h types o f c o n t e n t ( V T ) , w i t h t he 

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 

the AA r u l e , w i t h NN i n between (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 assessment 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 responses 

a c r o s s r u l e s s i n c e t he 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 between 

the two g r o u p s , an e f f e c t seen most g r a p h i c a l l y i n the responses t o 

the pq case. Here the p a t t e r n observed i n the 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 

the Thematic group. These d i f f e r e n c e s , and the s i m i l a r i t y o f the pq 

response p a t t e r n s t o those 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 the n a t u r e and source o f the v a r y i n g t r e a t m e n t o f t h e two 

types o f c o n t e n t . T h i s t h e o r e t i c a l account w i l l be u n d e r t a k e n i n t h e 

ne 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 account o f t r u t h - t a b l e t a s k performance 

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 the d a t a f r o m the Thematic groups 

i n E xperiments 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 

the d a t a f r o m the l a t t e r e x p e r i m e n t which 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 Experiment 7 are i m p l i c i t i n i t , as they 

were r e p e a t e d almost e x a c t l y and are covered by any p o i n t s made about 

Experiment 8. The t h e o r y i s based on the Thematic d a t a because i t i s 

here 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 cannot be d i s t i n g u i s h e d on the b a s i s of the r e s u l t s 

f r o m t he A b s t r a c t g roup. The f i r s t o f these f o r m u l a t i o n s i s Evans* 

(1972c, 1977b) w e l l - k n o w n c o n c e p t i o n o f the c o m p e t i t i o n i n r e a s o n i n g 

performance 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 the l o g i c a l 

r e q u i r e m e n t s o f the t a s k and t o n o n - l o g i c a l response 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 the one t h a t w i l l be urged h e r e , 

i s t h a t t he 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 'matching b i a s ' may be a 

misnomer a l t h o u g h the b e h a v i o u r i t r e f e r s t o i s genuine enough, and 

t h a t t r u t h - t a b l e performance can be viewed as an a c t i v e a t t e m p t on the 

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 of the m a t e r i a l s w i t h w h i c h they 

have t o work. T h i s view 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 the r e s u l t s o f the 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 found 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 accorded w i t h p r e v i o u s l y found 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 tendency t o r u l e o u t as i r r e l e v a n t 

those i n s t a n c e s w h i c h mismatched t he i t e m s named i n the 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 tendency 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 

were used. I n the 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 between the 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 the 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 ccount of what a c t u a l l y happened, as we s h a l l s h o r t l y see. 

There are 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' (1972b, 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 he 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 pure response tendency w h i c h c u t s across 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 the 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 the 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 the 

o r d i n a r y a f f i r m a t i v e (AA) sentence the 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 

wh 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 the b e h a v i o u r o b s e r v e d w i t h n egated 

r u l e s i s t o view 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 the r u l e s 

r a t h e r t h a n responses t o the 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 

the n e g a t i v e s i n the r u l e s , t he m a t c h i n g cases would have the same 

l o g i c a l v a l u e s across a l l r u l e s , and the ' i r r e l e v a n t ' responses w o u l d 

r e p r e s e n t t he a p p l i c a t i o n o f the same d e f e c t i v e t r u t h - t a b l e s t o 

these 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 response 

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 between 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 the a l t e r n a t i v e view 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 what i s m a n i f e s t e d i n the 

'matching' 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 between these 

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 procedures w h i c h a f f e c t the 

b e h a v i o u r , and t h a t i s j u s t what the 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 runs i n t o 

t r o u b l e on two counts when the Thematic r e s u l t s f r o m Experiments 7 and 

8 are 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 or 

d i s j u n c t i v e s e n t e n c e : the TF ( p q ) , FT (pq) and FF (pq) i n s t a n c e s . 

Any t h e o r y which a t t e m p t s t o account f o r the e f f e c t s observed under 

t h e m a t i c m a t e r i a l s i n terms of an i n c r e a s e d m a t c h i n g response tendency 

would 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 * responses t o a l l 

t h r e e cases. However, i n the l a s t c h a p t e r we saw t h a t the i n c r e a s e s 

i n t he a n U G c e d e n t and consequent m a t c h i n g e f f e c t s on the 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 ' responses t o the pq case a l o n e -

' i r r e l e v a n t ' responses t o the pq and pq cases were no d i f f e r e n t between 

t h e g r o u p s . Secondly, t h e r e are the 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 the m a t c h i n g e f f e c t 

b e f o r e , and were found t o be immune a g a i n i n Experiment 8. However, 

the t h e m a t i c d i s j u n c t i v e s produced 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 overwhelming r e j e c t i o n o f the pq case as 

i r r e l e v a n t r e l a t i v e t o the o t h e r cases. M a t c h i n g b i a s must account 

b o t h f o r i t s one-sidedness 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 . There 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 the 

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 

the modal 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 

Experiment 8. 

These c l a s s i f i c a t i o n s are g i v e n i n Tables 28 and 29. I n 

Table 28 t h e y are a r r a n g e d i n terms 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 

across 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 he 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 the o r d e r i n g i s the 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 across l o g i c a l cases. Both A b s t r a c t and Thematic data are 

summarised i n t h i s way, b u t f o r the moment our concern i s w i t h the 
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Thematic d a t a o n l y . 

I f we f i r s t take the ' l o g i c a l ' T able 28, two t h i n g s are 

apparent s t r a i g h t away: the d i s m i s s a l o f the 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 ss r u l e s and i n s t a n c e s , and what 

appear t o be the 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 response i s s u p e r 

imposed. For the c o n d i t i o n a l s , these u n d e r l y i n g modal e v a l u a t i o n s 

are always 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 the d i s j u n c t i v e s , response p a t t e r n s are s p l i t between the s i n g l y 

negated r u l e s (AN and NA) and the o t h e r two (AA and NN), w i t h t he 

for m e r s i m i l a r t o the e v a l u a t i o n s f o r the 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 the 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 : the s u b j e c t s seem q u i t e c l e a r t h a t t he 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 were 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 components appeared 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 the case o f the 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 'not-p and n o t - q * - the 

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 they d i d i n 75% of cases here? 

F u r t h e r m o r e , they seem f u l l y aware o f the r o l e o f the TT case b o t h i n 

the 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 

the r u l e 78% o f the t i m e , and i n Evans' (1972b) 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 the 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 the d i s j u n c t i v e r u l e s , where the 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 are j u s t as c e r t a i n o f the i r r e l e v a n c e o f the pq case, 

w h i c h i s the 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 

67% o f the 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 he second 

e x p l a n a t i o n o f performance on the 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 Modal 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 

Experiment 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 Thematic 

I F THEN 
L o g i c a l c o n t i n g e n c i e s 

Rules 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 of each matching contingency i n 

Experiment 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 

IF THEN 
Matching contingencies 

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 IF 

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 ordered according t o 

t h e i r matching rather 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 there are 

gener a l l y only two ' t r u t h - t a b l e s ' throughout: d e f e c t i v e t r u t h - t a b l e s 

f o r equivalence and exclusive d i s j u n c t i o n (on the 01 ru l e - f o r m there 

i s some evidence f o r a treatment of the AA and NN rules as i m p l i c a t i o n s ) . 

This table expresses the essence of the a l t e r n a t i v e e x planation of 

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 to mismatching 

cases r e f l e c t s a tendency to apply s i m i l a r t r u t h - t a b l e s to re f o r m u l a t i o n s 

of the r u l e s . The or d e r i n g i n Table 29 assumes th a t subjects are 

responding to r u l e s of equivalence and exclusive d i s j u n c t i o n and 

i g n o r i n g negatives, such t h a t the matching 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 reformulated rule s which the 

subjects seem to be applying. 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 of d e f e c t i v e 

equivalence, 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 exclusives. A l l t r u t h - t a b l e s are 

de 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 to a l l r u l e s . 

Surely t h i s apparent circumventing of the negative 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 subjects can be excused t h e i r treatments 

of the rules T. they were i n f a c t a c t i n g q u i t e sensibly here. The 

question of 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 treated as an 

i m p l i c a t i o n or an equivalence 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 , of course, but when no such guide 

i s given i t i s almost an open question which treatment to adopt; c e r t a i n 

contents which peem to favour an equivalence 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-Laird, 1972), but t h i s i s not to 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 that the food-and-drink 
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TABLE 30 Recast rules used i n the Thematic group i n Experiments 7 

and 8. 

CONDITIONALS 

O r i g i n a l 

AA I f P then q 

p only i f q 

I f p then not q 

p only i f not p 

I f not p then q 

Not p only i f q 

I f not p then not q 

Not p only i f not q 

AN 

NA 

NN 

Recast 

I f and only i f p then q 

E i t h e r p or q, but not both 

E i t h e r p or q, but not both 

I f and only i f p then q 

DISJUNCTIVES 

O r i g i n a l Recast 

AA E i t h e r p or q E i t h e r P or q» but not both 

AN E i t h e r p or not q E i t h e r P or q> but not both 

NA Ei t h e r not p or q E i t h e r P or q, but not both 

NN Ei ther not p or not q E i t h e r P or q. but not both 
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r u l e s here were regarded by most subjects as ( d e f e c t i v e ) equivalences, 

as the c l a s s i f i c a t i o n s on the AA rules show. The NN rules were t r e a t e d 

i n the same way. This i m p l i e s t h a t the subjects were i g n o r i n g the 

negatives i n processing the NN r u l e , and indeed they might have been. 

Fort 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 equivalences 

are i d e n t i c a l and symmetrical - no great l o g i c a l e r r o r ensues from 

i g n o r i n g the negatives i n an NN equivalence, 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 

eva l u a t i o n of 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 

patterns are i d e n t i c a l w i t h t h a t f o r unnegated exclusive 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 : singly-negated 

equivalences and unnegated exclusives are l o g i c a l isomorphs, a f a c t 

noted by Wason & Johnson-Laird (1972) i n t h e i r discussion of 'disguised 

d i s j u n c t i v e s * (pp. 61-2). They were r e f e r r i n g to NA c o n d i t i o n a l s , but 

i n the present experiment i t seems th a t the subjects also regarded 

' I f pork then not wine* (AN) to mean the same t h i n g as 'pork or wine'. 

This analysis resolves the question of why only 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 of s i m i l a r t r u t h - t a b l e s across recast r u l e s we 

would only expect the one case to be t r e a t e d i n t h i s way. 

The subjects seem, then, to have h i t upon a way of 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 nearest unnegated l o g i c a l correspondents -

they have seemingly s t r i v e n to avoid negation, but remained q u i t e 

r a t i o n a l i n so doing. One cannot say the same f o r t h e i r treatment 

of the d i s j u n c t i v e s , where the d e f e c t i v e exclusive p a t t e r n p e r s i s t s 

throughout. This shows th a t the s t r a t e g y adopted was one of a whole

sale i g n o r i n g of negatives. Thus the d i f f i c u l t y which has repeatedly 

been found i n reasoning 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 press) seems to have 

e f f e c t i v e l y defeated the subjects here. They d i d not 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 not random - but by making 

the best sense of these incomprehensible sentences as they could: 

t r e a t i n g them as i f the negatives were of no account. The problem 

of e x p l a i n i n g the appearance of matching bias i n the thematic r u l e s 

where i t d i d not e x i s t i n the abstracts i s removed i n favour of 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 erroneous, of a 

t r u t h - t a b l e . 

The abstract 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 of 

performance i n the present thematic task, we need to go back and 

consider the d i f f e r e n c e s between t h i s performance and that observed 

on the abs t r a c t form of the task. I n f a c t , between the abs t r a c t and 

thematic 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 not grea t , as one can see 

by i n s p e c t i n g Tables 28 and 29. The Abstract 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 of Table 29, are, so to speak, 

less d e f e c t i v e - pq i s not ru l e d out as i r r e l e v a n t so o f t e n , but 

otherwise the patterns are much the same as f o r the Thematic group, 

and where the pq case i s not mostly considered 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 formal 

correspondent of 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 worth remembering t h a t the above account of the r e - i n t e r p r e t a t i o n 

of given r u l e s i s one of tendencies to r e - i n t e r p r e t . Just as Evans 

i s sometimes wrongly accused of cla i m i n g t h a t a l l reasoning i s matching, 

so i t would be wrong to i n f e r from t h i s account t h a t the argument i s 

tha t a l l reasoning proceeds by r e - i n t e r p r e t i i t i o n . . One would har d l y 

expect a r e - i n t e r p r e c a t i o n where t h e one assumed by a l o g i c i a n o r a 

reasoning researcher was s u f f i c i e n t f o r a subject to proceed w i t h . 

Indeed, one can see some evidence of a competing tendency to adhere, 
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f o r instance, to 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 of the AN and NA 

r u l e s : on both r u l e s , there are more evaluations of an instance as 

tru e where t h i s instance corresponds to the l o g i c a l TT case than 

when i t corresponds to the FF case. Thus the thematic 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 to have c l a r i f i e d f o r the subjects 

the treatments they should give to the sentences; there i s less ' 

v a r i a b i l i t y both 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 of the abs t r a c t r u l e s , i t appears t h a t 

some subjects 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 

recast s t r u c t u r e , but there i s not the concensus one way or the other 

which the thematic m a t e r i a l s evoke. There i s , t h e r e f o r e , a thematic 

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 task, but 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 adherence t o f o r m a l l o g i c or t o 

matching. One could, perhaps, take Evans' (1977b) s t a t i s t i c a l model 

of S e l e c t i o n task performance and adapt i t s parameters to r e f e r to 

t h i s behaviour: one could say that there are p r o b a b i l i t i e s of 

d i f f e r e n t c l a s s i f i c a t i o n patterns ( t r u t h - t a b l e s ) emerging i n d i f f e r e n t 

contexts. For instance, 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 thematic task, and a s t r a i g h t f o r w a r d l y concrete 

task might y i e l d s t i l l d i f f e r e n t reasoning p a t t e r n s (see e.g. Legrenzi, 

1970; Rips & Marcus, 1977). The t e s t of t h i s idea i s to vary both 

r u l e content and problem context; 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 here. 

The d i f f e r e n c e between abstract and thematic responding and 

between confusion and c l a r i t y i s seen most s t r o n g l y i n the data from 

the d i s j u n c t i v e r u l e s . Here the abs t r a c t responses do not vary around 

the l o g i c of the problem at a l l i n the case of the AN and NA r u l e s , and 

no k i n d of t r u t h - t a b l e seems to have been used i n them. E v i d e n t l y , 

these r u l e s make no sense at a l l to the s u b j e c t s , a conclusion a t which 

previous researchers 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 dramatic d i f f e r e n c e : the subjects may not f o l l o i ^ the formal 

s t r u c t u r e , but there i s a large measure of agreement among them as 

to the r e - i n t e r p r e t a t i o n s which are to be fo l l o w e d . 

Equivalence, e x c l u s i o n , and d e f e c t i v e tables 

The question was touched upon e a r l i e r of why the subjects 

should choose equivalence and exclusive treatments of the sentences 

i n these experiments, 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 

other questions are r e l a t e d t o t h i s and should also be considered: 

why should 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 subjects apparently seek to minimise the r o l e of 

negation by r e c a s t i n g the rules i n unnegated forms? Past research 

provides some suggestions. 

As f a r as the i n t e r p r e t a t i o n of 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 preceding chapters how opinion d i f f e r s 

on the leg i t i m a c y or otherwise of the various possible readings of 

these sentences. I t was noted 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 of 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 bent, the e x c l u s i v e ; the same seems to 

f o l l o w f o r i m p l i c a t i o n and equivalence treatments of the c o n d i t i o n a l . 

Although the lack of correspondence between the l o g i c a l and l i n g u i s t i c 

expressions of 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 usu a l l y been assumed t h a t subjects should 

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 not 

unknown when they do not (e.g. T a p l i n & Staudenmayer, 1973; see Chapter 

3 ) . Geis & Zwicky (1971), w r i t i n g from a purely l i n g u i s t i c s t a n d p o i n t , 

argue against t h i s , and place the weight of t h e i r emphasis on the 

other end of the scale: c o n d i t i o n a l s , they contend, are normally 

taken to express equivalence unless the context s p e c i f i e s otherwise. 

T r u t h - t a b l e experiments 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 dictum seems to have been borne out 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 of t r u t h - t a b l e research since Johnson-Laird & Tagart 

(1969), the FT l o g i c a l case, the c r i t i c a l contingency 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 equivalence e v a l u a t i o n s , has only 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 subjects (see also 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 , but the most common category f o r t h i s instance i s 

' f a l s e ' , which i s i n l i n e w i t h an equivalence treatment. The present 

study continues t h i s l i n e . 

I n the case of the d i s j u n c t i v e , the most ' n a t u r a l ' treatment 

i s more equivocal, 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 

ex c l u s i v e . The same poi n t s about context would apply to t h i s , and i n 

the present experiment the m a t e r i a l s used seem to have been taken 

as c l e a r l y i mplying an exclusive reading, i n the same way t h a t they 

seem to d i c t a t e equivalence i n the c o n d i t i o n a l s . The two are probably 

close psychological 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 there i s 

evidence i n the response patterns to the singly-negated 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 of the pq case and the reasons f o r the su b j e c t s ' 

attempt to n e u t r a l i s e negation are best explained by taking a step 

back from the experimental s e t t i n g and considering how such sentences 

would o r d i n a r i l y be generated and applied i n n a t u r a l language. The 

^ d e f e c t i v e ) equivalence c o n d i t i o n a l requires the establishment of both 

the antecedent and consequent; the establishment of n e i t h e r of them 

renders the statement vacuous. Why the pq case should be i r r e l e v a n t 

to an exclusive d i s j u n c t i o n i s less obvious: as the statement i s 

th a t there should be one t h i n g or the othe r , the absence of both 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 ordinary language would 

one expect a statement of s t r i c t a l t e r n a t i o n to be made at a l l i f 
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there were any l i k e l i h o o d of the absence of both a l t e r n a t i v e s ? I t 

would seem that exclusive d i s j u n c t i o n i s an expression to be used when 

i t i s given t h a t there w i l l be one a l t e r n a t i v e present - the question 

i s which one - and once again the statement becomes meaningless i n the 

presence of n e i t h e r . 

We saw i n Chapter 3 how Rips & Marcus' (1977) Suppositional 

theory of 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 claimed to account f o r the 

de 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 to 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 idea was th a t the 

t r u t h value of a c o n d i t i o n a l statement rested on co n s i d e r a t i o n o f a 

suppos i t i o n from which the statement was der i v e d , and th a t t h i s 

s u p p o s i t i o n consisted of an a d d i t i o n of the current data base - things 

considered r e l e v a n t to the statement - and the 'seed p r o p o s i t i o n ' 

embodied i n the antecedent. This hypothesis works best w i t h i m p l i c a t i v e 

statements; to extend i t to equivalences would r e q u i r e the assumption 

of two 'seed p r o p o s i t i o n s ' , f o r the antecedent and consequent, since 

the r u l e i s b i - d i r e c t i o n a l . Inasmuch as both the present account and 

Rips & Marcus' theory address the questions of context 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 also provide 

some clues as to why the content of the present thematic task should 

have l e n t i t s e l f so r e a d i l y to equivalence (and exclusion) 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 led to a preponderance of equivalence responses; 

perhaps the foods and dri n k s i n the ru l e s used here were seen as 

c o r r e l a t e d , as foods and dri n k s tend to be i n r e a l l i f e . I t i s 

recognised that both these hypotheses veer towards c i r c u l a r i t y , and 

also t h a t any theory proposing context e f f e c t s and content 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 . This question w i l l be 

confronted again a l i t t l e l a t e r . 
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The subjects' treatment of negated r u l e s , i n the case of 

the c o n d i t i o n a l s as t h e i r nearest unnegated equivalent and i n the 

case of the d i s j u n c t i v e s as i f the negation d i d not e x i s t , bears 

some r e l a t i o n to f i n d i n g s i n other f i e l d s . There are many recorded 

instances 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 , given the 

chance, w i l l r e c a l l , r e c o n s t r u c t , or evaluate given negated 

sentences i n simpler, unnegated forms. Mehler's (1963) f i n d i n g 

t h a t r e c a l l was more accurate 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 negatives or passives has been extended to i n c i d e n t a l l e a r n i n g 

(Cornish & Wason, 1970) and the r e c a l l of 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). Fillenbaum (I97^b) has shown th a t 

t h i s apparent primacy of 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 of r e d u c t i o n i n comprehension. He found that subjects 

tended to reduce sentences i n a paraphrase task to forms which 

were not only s y n t a c t i c a l l y simpler but 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 experimenter was t r y i n g 

to say but expressing badly. I n t e r e s t i n g l y , one such paraphrase 

was from a negated to 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 subjects d i d i n 

Experiment 8. Fillenbaum a p t l y c a l l s t h i s "pragmatic normalis

a t i o n " , and, to be generous, t h i s may be what the subjects were 

attempting i n i g n o r i n g the negatives i n the EO r u l e s here. A 

negated d i s j u n c t i o n i s such a bad expression t h a t i t has to be 

reduced to a 'normalised' form, i n t h i s case the unnegated r u l e . 

There r e a l l y seems to be no such t h i n g as a negated d i s j u n c t i v e , 

at l e a s t when making r u l e s about foods and dr i n k s or l e t t e r s and 

numbers. The process of n o r m a l i s a t i o n also provides an 

a t t r a c t i v e account of what the subjects 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 equivalence amounts, p r a g m a t i c a l l y , to. the same thing? 

The view of the processing 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 separation of 

i n t e r p r e t a t i o n and operation 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 of the i n t e r a c t i o n between 

response biases and l o g i c a l c o n siderations, but does not go so f a r 

as the present d i s c u s s i o n , which argues t h a t not only w i l l the 

meaning of the sentence i n f l u e n c e the ev a l u a t i o n of the instance, 

the presence of an instance may in f l u e n c e the meaning of the 

sentence. The two are most obviously inseparable i n the TT (as 

true ) and TF (as f a l s e ) cases, which are almost shorthand expressions 

of the meaning of * I f p then q'. A l l meanings of t h i s sentence 

must include these cases; other meanings are r e f l e c t e d i n the values 

given to the FT and FF cases. These cases, though, may i n themselves 

a f f e c t the subject's assessment of the sentence - he might not even 

c o n f r o n t the question of whether h i s c o n d i t i o n a l i s or i s not to 

imply i t s converse u n t i l he confronts 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 might 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 question asked of 

i n t e r p r e t a t i o n and operation - which came f i r s t - i s the same one 

asked of the chicken and the egg, and the answer to both i s , of 

course, n e i t h e r : they evolve together. I n comprehending a l o g i c a l 

expression such as ' I f then' or 'Either o r ' , one i s engaging i n a 

t r u t h - t a b l e task, and the other f a c t o r i n f l u e n c i n g t h i s process i s 

context, the s i t u a t i o n i n which the process occurs. To take a 

t r i v i a l example, and pay one l a s t v i s i t to 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 not f a l s i f y i t . However, u t t e r e d i n the context of a 

discussion about large carnivores of the I n d i a n sub-continent, i t 

i s s u r e l y an equivalence - we know that t i g e r s are the only large 

I n d i a n carnivores w i t h s t r i p e s , so a non-tiger 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 instance. 

In s h o r t , then, 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 consists of a p a r a l l e l processing of sentence and instance. 

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 implies a 

s e r i a l process ( c f . Evans & Newstead, i n press, 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 of 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 times must assume s e r i a l processing to have any v a l i d i t y . 

The argument must th e r e f o r e be (assuming equivalence!) t h a t i f the 

processing of sentence and instance i s p a r a l l e l , then the CT-VT 

procedure i s not v a l i d ; i t i s the main reason why l a t e n c i e s have 

not been afforded too much a t t e n t i o n i n t h i s d iscussion. The 

s p l i t t i n g procedure, on t h i s argument, might also 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 probably not have been 

serious: not only could the subjects undertake several re-evaluations 

of each r u l e , they could also e s t a b l i s h a general 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 of any model i s to assess i t s g e n e r a l i t y by 

comparing i t s explanatory merits i n a l t e r n a t i v e versions of the 

s i t u a t i o n from which i t f i r s t arose, and i n d i f f e r e n t s i t u a t i o n s 

i n which there i s reason to b e l i e v e t h a t s i m i l a r things 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 question, some data from a d i f f e r e n t form of 
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the t r u t h - t a b l e task i s already a v a i l a b l e , i n Evans' (1972b) 

r e p o r t of an experiment i n which subjects had to construct t h e i r 

own instances r a t h e r than evaluate ones they had been given. One 

should c l e a r l y expect s i m i l a r trends i n the data as those observed 

i n the present experiments, and indeed there are. However, there 

are two snags i n t h i s apparently 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 task; one would expect more v a r i a b i l i t y of 

responding on an a b s t r a c t task than on equivalent thematic task, 

but there are no such thematic r e s u l t s on which to base such a 

comparison. Secondly, and on a more important p o i n t , the pre

d i c t i o n s of matching 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 experiment. One could p r e d i c t , say, t h a t there w i l l be 

fewer pq instances than others constructed o v e r a l l , since t h i s 

forms the ' d e f e c t i v e ' p a r t of the t r u t h - t a b l e s described above; or 

t h a t there w i l l be more of a p a r t i c u l a r case constructed 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 both i n t e r p r e t a t i o n s 

(avoding and accounting f o r negatives) coincide. Matching bias 

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 through the competition of 

l o g i c and matching: 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 'strong' ( i . e . non-defective) 

t r u t h - t a b l e cases are also those on which the l e a s t e f f e c t of 

matching bias would be expected, pq and pq. One could s p l i t the 

matching and r e - i n t e r p r e t a t i o n theories by i n t r o d u c i n g something 

which s h i f t s responding and seems to favour one rather than the 

o t h e r , as d i d the thematic m a t e r i a l s and d i s j u n c t i v e rule-forms i n 

the present experiments; or one could run 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 of 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 : matching bias should not change r e l a t i v e 

to a v e r s i o n where i m p l i c a t i o n and exclusion 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 asymmetrical 

t r u t h - t a b l e s associated 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 should show 

at l e a s t some of the subjects t h a t avoiding the negatives w i l l not 

work - there should be more s t r i c t l y l o g i c a l behaviour 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 should also be applied to the Se l e c t i o n 

task, as matching bias was. Four of the f i v e published S e l e c t i o n 

tasks using negated rule s are reported here (Experiments I and 2 ) , 

and as they do not diverge 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 reference to the current data. A p p l i c a t i o n of the 

r e - i n t e r p r e t a t i o n a l theory to the Selec t i o n task i s more pr o b l e m a t i c a l 

than i t i s to a l t e r n a t i v e t r u t h - t a b l e tasks; bearing i n mind the 

oft e n - r e p o r t e d lack of t r a n s f e r between t r u t h - t a b l e and Selection 

task behaviour, beginning w i t h Wason (1968), i t i s not easy to make 

strong p r e d i c t i o n s as to which i n t e r p r e t a t i o n s subjects w i l l apply 

i n the l a t t e r task. This i s not to duck the issue: 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 treatment of c o n d i t i o n a l s , as i n 

Experiments 7 and 8, they should also be evident i n the Selection 

tasks of Experiments 1 and 2, since 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 exemplifying the 

pq case to be selected than cards exemplifying other cases; 

assuming t h a t the p and q cards w i l l be taken as exemplars of the 

'd e f e c t i v e ' instance, we would t h e r e f o r e expect lower s e l e c t i o n 

frequencies of these cards r e l a t i v e to the p and q cards. This i s 

also a p r e d i c t i o n of matching b i a s . I f we apply strong p r e d i c t i o n s 

from the r e s u l t s of Experiments 7 and 8, we may also expect the 

s e l e c t i o n patterns to the AN and NA r u l e s to f o l l o w those normally 

found to 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 to 
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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 bearing i n mind the 

p o s s i b i l i t y of the e f f e c t s o f the experimental s i t u a t i o n , a weaker 

p r e d i c t i o n would be th a t there should be some evidence on the 

negated r u l e s of some k i n d of r e - i n t e r p r e t a t i o n of those r u l e s , 

competing w i t h an a p p r e c i a t i o n of t h e i r true 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 tasks. There should also be 

c l e a r e r , and possibly d i f f e r e n t , response patterns under thematic 

m a t e r i a l s . Let us see what happens. 

For the convenience of the reader, the t o t a l response 

frequencies from Experiments I and 2 are c o l l a t e d i n Table 31, and 

presented i n terms of the matching values of the cards, i . e . 

assuming the avoidance of the negatives. Abstract and thematic 

data are presented separately; i t w i l l be r e c a l l e d t h a t both 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 

mainly addressed to both together. F i r s t l y , there were indeed 

fewer p and q cards sel e c t e d , as the tes t s f o r matching bias found. 

Looking at the modal s e l e c t i o n frequencies, however, i t i s immediately 

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 rules on the ot h e r , found i n the . t r u t h - t a b l e tasks, has 

not generalised to the S e l e c t i o n task. Rather, there i s an equally 

cl e a r d i v i d e here between the AA and AN rules and the NA and NN 

r u l e s . Responses to the AA r u l e s are w e l l i n l i n e w i t h previous 

f i n d i n g s ( f o r the abs t r a c t t a s k ) , where s e l e c t i o n s of the p.and q 

cards are almost always the most frequent responses. The pa t t e r n s 

on the AN r u l e s here are almost i d e n t i c a l : subjects seem to be 

i g n o r i n g the negative i n the consequent. There i s a vestige of 

evidence t h a t some subjects were adhering to the l o g i c a l s t r u c t u r e 

both of the task and the r u l e s . On both r u l e s , almost a l l subjects 
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TABLE 31 Summary s e l e c t i o n frequencies from Experiments 1 and 2, ordered by matching values 

Notation 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 he ( 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 he 

q c a r d on t h e AN r u l e than on the AA, and more s e l e c t e d the q c a r d 

on the AA than on the AN, where these cards f o r m the o t h e r p o t e n t i a l 

f a l s i f i e r . The ap p a r e n t d i f f e r e n c e h e re between the groups on 

l o g i c a l b e h a v i o u r d i d n o t reach s i g n i f i c a n c e i n the i n d i v i d u a l 

e x p e r i m e n t s . 

The response f r e q u e n c i e s on the NA and NN r u l e s were q u i t e 

d i f f e r e n t . Here t h e r e were fewer p cards s e l e c t e d (p < .001, 

Sign t e s t ) , more q cards (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 he 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 these 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 predominates 

on the 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 would be e x p e c t e d 

on r u l e s w i t h n egated a n t e c e d e n t s , where i t forms t he t r u e - a n t e c e d e n t 

c a r d . There 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 consequent i t e m s 

i s mixed i n the same way as i n the 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 were, 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 the 

NA and NN r u l e s . Perhaps i t i s these 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 (1972) 

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 negated a n t e c e d e n t s 

w h i c h would 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 what the s e l e c t i o n p a t t e r n s would be when the 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 the 

l i t e r a t u r e where 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 correspondence w i t h t he unnegated 
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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 the NA r u l e , r e s u l t s f r o m t he 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 he t a s k i n an unu 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 cards ( i . e . two o f each normal 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 the 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 he 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 found 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 (1970) however, 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 the 

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% the 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 (197A), 

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 under b o t h types 

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 he 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 what 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 the 

S e l e c t i o n t a s k , a l t h o u g h , i n view o f t h e i r r a t h e r unexpected f i n d i n g s 

w i t h t he NA r u l e , we s h o u l d perhaps 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 the r u l e and su s p e c t e d i n advance t h a t t h e 

AA fo r m would be " t o o easy", a s u s p i c i o n borne o u t i n t h e d a t a , 

where a 75% c o r r e c t response r a t e i s r e c o r d e d . The c o r r e c t response 

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 the pq 

c o m b i n a t i o n , s i n c e o n l y these c o u l d b e a r t he 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 he 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 the t a s k and r u l e s , 

s i n c e under 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 would be 

i r r e l e v a n t (and t h e unnegated i n c l u s i v e u n f a l s i f i a b l e ) . Should t h e 

205 



s e l e c t i o n s under an e x c l u s i v e r e a d i n g a l s o e n t a i l a r e j e c t i o n o f 

the d e f e c t i v e t a b l e ? - We can o n l y l o o k t o the d a t a . I f s u b j e c t s 

were i n t e r p r e t i n g the r u l e s , and t r e a t i n g the c a r d s , as i f the 

t a s k i n v o l v e d d e f e c t i v e e x c l u s i o n , p and q s e l e c t i o n s s h o u l d be i n 

t h e m a j o r i t y . However, a r e a d i n g o f the r u l e s as f o r m a l e x c l u s i o n 

would l e a d t o a tendency t o s e l e c t a l l f o u r c a r d s . What we have 

i s such a tendency - t h e r e were more cards s e l e c t e d under the NA 

and NN r u l e s than under AA and AN (p < .001, S i g n t e s t , 2 - t a i l e d ) 

- w i t h p and q the modal s e l e c t i o n s . T h i s seems t o i n d i c a t e a 

c o m p e t i t i o n between a f o r m a l e x c l u s i v e and c o n d i t i o n a l t r e a t m e n t 

o f these r u l e s , w i t h a tendency t o r e a d b o t h as NA. 

I t i s a p p a r e n t t h a t r e - i n t e r p r e t a t i o n can o n l y be s p r e a d 

v e r y t h i n l y o v e r t h e S e l e c t i o n t a s k . However, the l a c k o f f i t 

between the t r e a t m e n t s seen i n the t r u t h - t a b l e t a s k s and the 

s e l e c t i o n s i n the S e l e c t i o n t a s k s i s n o t as s e r i o u s as i t seems. 

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

has them u p h e l d ; i n the p r e s e n t a c c o u n t , one can go no f u r t h e r 

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

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

t a s k , w i t h o u t making e x a c t a p r i o r i s p e c i f i c a t i o n s as t o what these 

i n t e r p r e t a t i o n s a r e . A d i v e r g e n c e between S e l e c t i o n and 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 s n o t h i n g new: i t was a p r o b l e m i n Wason's 

(1968) o r i g i n a l paper. I n a r e c e n t a r t i c l e , Wason & Brooks ( i n 

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

t a s k , the THOG pr o b l e m , w h i c h i s s t r u c t u r e d on the l o g i c o f 

e x c l u s i v e d i s j u n c t i o n : s u b j e c t s seemed t o u n d e r s t a n d the l o g i c , 

b u t f a i l e d t o a p p l y i t , much as they f a i l i n the S e l e c t i o n t a s k . 

These t a s k s c l e a r l y have an element o f d i f f i c u l t y i n them w h i c h 

d e f e a t s most o f those who a t t e m p t them, and t h e y c l e a r l y ask 
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d i f f e r e n t q u e s t i o n s o f s u b j e c t s t h a n do the ' u n d e r l y i n g ' t r u t h -

t a b l e t a s k s . I t i s n o t enough t o i n t e r p r e t t h e r u l e s , one must 

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

b o t h S e l e c t i o n and THOG t a s k s s u b j e c t s seem t i e d t o the p e r c e p t u a l 

elements o f the m a t e r i a l s ; i n the S e l e c t i o n t a s k they may i n d e e d 

f o c u s on the cards named i n the r u l e s ( J o h n s o n - L a i r d & Wason, 

1970a; Evans & Lynch, 1973), j u s t as the y seem unable t o de t a c h 

themselves f r o m t h e v i s u a l a t t r i b u t e s o f the THOG s t i m u l i . I t 

i s a t t h e a p p l i c a t i o n s t a g e t h a t most p e o p l e t r i p up, and i n t h e 

p r e s e n t e x p e r i m e n t s , i n t h e absence o f any h e l p f u l c i r c u m s t a n c e s , 

i t was a l s o s u f f i c i e n t t o wipe o u t a l l b u t t h e merest s u g g e s t i o n s 

o f performance d i f f e r e n c e s due t o m a t e r i a l s . M a t c h i n g as f o c u s s i n g 

on named cards m i g h t p r o f i t a b l y be r e t a i n e d i n an account 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 ; as such, i t i s unique t o t h i s t a s k , 

r a t h e r t h a n an e x t e n s i o n o f any t r u t h - t a b l e e v a l u a t i o n . 

The S e l e c t i o n t a s k d a t a do n o t a l l o w a s t r e n g t h e n i n g o f 

the p o s i 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 h e o r y r e l a t i v e t o m a t c h i n g 

b i a s ; Evans was a b l e t o make p r e c i s e p r e d i c t i o n s on the b a s i s o f 

h i s f i n d i n g s on t h e t r u t h - t a b l e t a s k and de m o n s t r a t e them on the 

S e l e c t i o n . t a s k (Evans & Lynch, 1973), The p r e s e n t t h e o r y was 

n o t . However, a g a i n s t t h a t one can a l i g n t h e t\^o s i g n a l advantages 

o f r e - i n t e r p r e t a t i o n i n i t s e x p l a n a t i o n o f t r u t h - t a b l e d a t a : i t 

can account f o r the m a t e r i a l s e f f e c t o bserved i n Experiments 7 and 

8, and i t a c c o u n t s f o r d i s j u n c t i v e p e r f o r m a n c e , always the A c h i l l e s 

h e e l o f m a t c h i n g b i a s (van Duyne, 1973; Evans, 1975; Evans & 

Newstead, i n p r e s s ) . I t can a l s o go some way towards an account 

o f t he c o n t e x t e f f e c t s suggested f o r the t r u t h - t a b l e t a s k and f o r 

w h i c h t h e r e i s much e v i d e n c e i n the S e l e c t i o n t a s k , as we saw i n 

Chapter 5. 
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I m p l i c a t i o n s : f o r m a l competence t h e o r i e s 

To e x p l a i n performance i n r e a s o n i n g t a s k s i n terms o f the 

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

m i s t a k e n f o r a r e t r e a t t o t h e H e n l e i a n p o s i t i o n , of presuming a 

b a s i c f o r m a l a b i l i t y o bscured by I d i o s y n c r a t i c i n t e r p r e t a t i o n s o f 

the t a s k s . I t may w e l l be t h a t t h e r e i s a c e r t a i n l e v e l o f g e n e r a l 

* l o g i c a l * a b i l i t y , inasmuch as p eople a c t c o n s i s t e n t l y i n s t r u c t u r e d 

s i t u a t i o n s . However, one cannot go f r o m t h i s t o a s s e r t , o r even 

d e s c r i b e , a ' n a t u r a l l o g i c ' over w h i c h language c a s t s i t s c o n f u s i o n . 

The performance o f the Thematic s u b j e c t s i n Experiments 7 and 8 may 

g i v e the appearance o f r a t i o n a l i t y , i f we assume t h a t the avoid.ance 

o f n e g a t i o n and the a d o p t i o n o f c l a s s i f i c a t i o n s w h i c h m i n i m i s e d i t s 

e f f e c t s on t h e l o g i c a l outcomes of the c h o i c e s were i n t e r l i n k e d . I f 

they were j u s t i g n o r i n g n e g a t i v e s and j u s t u s i n g e q u i v a l e n c e and 

e x c l u s i o n s t r a t e g i e s because b o t h r e p r e s e n t an easy way o u t , t h e n 

r a t i o n a l i t y r e c e d e s . U n t i l the p r o b l e m i s p r e s e n t e d i n a c l e a r l y 

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

i s n o t so e x c u s a b l e , the i s s u e must remain u n r e s o l v e d . C e r t a i n l y , 

the r e a l i t y o f f o r m a l competence i s l e f t i n doubt when one s u r v e y s 

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

t h e S e l e c t i o n t a s k , and the l a c k o f t r a n s f e r between t h e s i m p l e 

t r u t h - t a b l e t a s k and the more d i f f i c u l t S e l e c t i o n t a s k even when the 

same l e x i c a l m a t e r i a l s a r e used i n b o t h . 

T h i s i s i n sharp c o n t r a s t t o those w i d e l y i n f l u e n t i a l 

t h e o r i e s w h i c h a r e based on the i d e a o f a f o r m a l l o g i c a l competence 

w h i c h i s t a p p e d , o r n o t , by r e a s o n i n g t a s k s . By f a r t h e most 

i n f l u e n t i a l approach o f t h i s k i n d i s t h a t o f the P i a g e t i a n s c h o o l , 

i n i t s t h e o r y o f f o r m a l o p e r a t i o n s . Such an approach must f i n d 
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i t s e l f i n o p p o s i t i o n t o the f o r e g o i n g account o f p e r f o r m a n c e , w h i c h 

i s i n p u r e l y p s y c h o l o g i c a l terms and t h e r e f o r e e s s e n t i a l l y n o n - l o g i c a l , 

F o r m a l i s t i c approaches cannot be i g n o r e d , e s p e c i a l l y when they emanate 

fr o m i l l u s t r i o u s s o u r c e s , and so i n the n e x t s e c t i o n the P i a g e t i a n 

t h e o r y o f f o r m a l o p e r a t i o n s w i l l be e v a l u a t e d i n the l i g h t b o t h of 

the p r e s e n t r e s e a r c h and r e l a t e d l i t e r a t u r e . T h i s w i l l i n v o l v e 

some r e v i e w i n g o f t h e t h e o r y , and an e x a m i n a t i o n of i t s i n t e r n a l 

and e x t e r n a l i m p l i c a t i o n s . 

l^hen c o n f r o n t e d w i t h t he s p e c t a c l e , i n l a b o r a t o r i e s and 

o u t s i d e , o f people d e l i b e r a t i n g about problems and p r o d u c i n g more 

or l e s s s e n s i b l e s o l u t i o n s , i t i s t e m p t i n g t o presume t h a t t h e r e are 

some laws u n d e r l y i n g t h e i r b e h a v i o u r , and t h a t these laws may f o r m 

a s t r u c t u r a l system by w h i c h human r a t i o n a l i t y can be d e s c r i b e d . 

The f o r m a l c a l c u l u s o f p r o p o s i t i o n a l l o g i c has been c a s t i n t h i s 

r o l e i n the p a s t , b u t t h i s i d e a , i t has been n o t e d , does n o t r e t a i n 

much c u r r e n c y among l o g i c i a n s o r p s y c h o l o g i s t s t o d a y . R a t h e r , 

t h e r e have been r e p e a t e d a t t e m p t s a t d e r i v i n g systems o f 'psycho

l o g i c ' w h e r e i n l o g i c and p s y c h o l o g y m i g h t meet and m a r r y , and the 

system w h i c h has r e c e i v e d the most c o n c e n t r a t e d a t t e n t i o n has been 

t h a t o f P i a g e t and h i s f o l l o w e r s . T h i s a t t e n t i o n has, o u t s i d e t h e 

c e n t r e i n Geneva where most P i a g e t i a n r e s e a r c h i s p u r s u e d , been 

l a r g e l y c r i t i c a l , b u t t h i s i n i t s e l f i s a measure o f the impact and 

i n f l u e n c e o f P i a g e t ' s t h e o r i e s o f c o g n i t i v e competence and g r o w t h . 

'Formal O p e r a t i o n s ' c o n s t i t u t e the f o u r t h and u n t i l 

r e c e n t l y t he f i n a l s t a g e o f i n t e l l e c t u a l ontogeny w h i c h P i a g e t 

d e s c r i b e s , t h e s t a g e o f development w h e r e i n the i n t e l l e c t reaches 

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

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

a b i l i t y t o c l a s s i f y and o r d e r o b j e c t s i n the r e a l w o r l d and p e r f o r m 

s y m b o l i c f u n c t i o n s on these o p e r a t i o n s . These s t a g e s account ^^r 

i n t e l l e c t u a l development up t o the age o f I I o r 12, whereupon a 

p r o f o u n d change i n t h i n k i n g takes p l a c e : whereas i t has p r e v i o u s l y 

been t i e d t o t h e r e a l w o r l d , t o the c o n c r e t e o b j e c t s b e f o r e t h e 

senses, a d o l e s c e n t t h o u g h t can now d i v o r c e i t s e l f f r o m a c t u a l i t y . 

Where they once viewed t h e p o s s i b l e as an e x t r a p o l a t i o n o f t h e 

r e a l , a p e r s o n i n the st a g e o f f o r m a l o p e r a t i o n s now views t he 

r e a l as a subset o f t h e p o s s i b l e , he i s now a b l e " t o reason about 

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

o f i t s c o n t e n t " ( B e t h & P i a g e t , 1966). Hence f o r m a l o p e r a t i o n s : 

r e a s o n i n g on t h e l o g i c a l f o r m o f t h e argument r a t h e r t h a n , and 

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

L i k e many o t h e r t h e o r i e s , Pi.dgetian f o r m a l o p e r a t i o n s 

can t a k e a s t r o n g f o r m and a weak f o r m , e x p l a n a t o r y and p r e d i c t i v e 

power d i m i n i s h i n g s h a r p l y f r o m the for m e r t o the l a t t e r . The 

weakened f o r m has a r i s e n t h r o u g h a s e r i e s o f r e t r a c t i o n s and 

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

F i r s t l y then a d e s c r i p t i o n ( t a k e n m o s t l y f r o m F l a v e l l , 

1963; P i a g e t , 1957; and Beth & P i a g e t , 1966) o f the s t r o n g f o r m 

of t h e t h e o r y , s i n c e t h i s i s how i t was f i r s t d e s c r i b e d , and how 

i t may most u s e f u l l y be a p p l i e d t o the p r e s e n t f i n d i n g s . 

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

o p e r a t i o n s , t h e i n d i v i d u a l ' s c o g n i t i v e t a s k was p r i m a r i l y , as t h e 

name i m p l i e s , t o o r g a n i s e what was a c t u a l l y p r e s e n t , e x t r a p o l a t i n g 

th e a c t u a l t o the p o s s i b l e as the need a r o s e ; p r o p e r t i e s o f o b j e c t s 

c o u l d o n l y be c o n s i d e r e d one by one, and t h e c h i l d c o u l d o n l y 

p e r f o r m o p e r a t i o n s on these p r o p e r t i e s one by one. The i n n o v a t i o n 
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o f t he move i n t o f o r m a l o p e r a t i o n s i s p r o v i d e d by t h e a b i l i t y t o 

c a r r y o u t a whole s e t o f o p e r a t i o n s , t o combine the s e p a r a t e 

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

i s t h e b a s i c s t r a t e g y b e h i n d t h e new a d o l e s c e n t r e a s o n i n g : n o t o n l y 

can t h e r e a s o n e r t h i n k i n terms o f p r o p o s i t i o n s about p r o p o s i t i o n s , 

he can a l s o do t h i s i n the f o r m o f a t h o r o u g h a n a l y s i s o f a l l t he 

p o t e n t i a l v a r i a b l e s i n a problem. He s u b j e c t s the problem t o a 

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

cross - c h e c k t he a c t u a l . P i a g e t ' s d e s c r i p t i o n o f how t h i s a p p l i e s 

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

th e i n d i v i d u a l uses t h i s e x h a u s t i v e a n a l y s i s . 

T a k i n g t h e example o f a pr o b l e m o f c a u s a l i t y , the r e a s o n e r 

w i l l ask h i m s e l f two k i n d s o f q u e s t i o n . F i r s t l y , he w i l l a s c e r t a i n 

w hether f a c t x i m p l i e s f a c t y, and i n d o i n g t h i s he w i l l c a s t t h e 

p r o p o s i t i o n as an i m p l i c a t i o n ( ' i f p then q*) and l o o k f o r the 

f a l s i f y i n g c o n t i n g e n c y , pq. His second q u e s t i o n w i l l be whether 

i t i s f a c t X i m p l y i n g f a c t y, o r whether y i m p l i e s x, and he w i l l 

t e s t f o r t h i s by c h e c k i n g f o r t he absence o f t h e f a l s i f y i n g case 

f o r t h i s e x p r e s s i o n , <jp . Thus two o f t h e o p e r a t i o n s w h i c h were 

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

n e g a t i o n (N) and r e c i p r o c i t y ( R ) . T o g e t h e r w i t h two o t h e r o p e r a t i o n s 

i d e n t i t y ( I ) and c o r r e l a t i v i t y ( C ) , these make up a l o g i c a l ' f o u r -

group* o f o p e r a t i o n s , INRC, a c o m b i n a t o r i a l system w h i c h the s u b j e c t 

w i l l use on any pr o b l e m o f t h i s k i n d (Beth & P i a g e t , 1966). 

There a r e immediate e m p i r i c a l problems w i t h t h i s f o r m u 

l a t i o n o f a d o l e s c e n t (and presumably a d u l t ) r e a s o n i n g . P i a g e t ' s 

w r i t i n g on f o r m a l o p e r a t i o n s has been c r i t i c i s e d by e x p e r i m e n t a l 

p s y c h o l o g i s t s f o r the l e s s t h a n p e r f e c t correspondence between t h e 
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t h e o r y and the ev i d e n c e he h i m s e l f adduces t o s u p p o r t i t , p a r t i c u l a r l y 

i n the book by I n h e l d e r & P i a g e t ( 1 9 5 8 ) , w h i c h i s i t s major e x p o s i t i o n 

( e . g . F l a v e l l , 1963; Lunzer, 1973). D e t a i l e d c r i t i c i s m o f I n h e l d e r 

& P i a g e t (1958) comes f r o m Bynum, Thomas & We i t z ( 1 9 7 2 ) , who draw 

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

i m p r e c i s i o n and o m i s s i o n i n the a n a l y s i s . There are s i x t e e n 

p o s s i b l e b i n a r y o p e r a t i o n s i n an e x h a u s t i v e a p p l i c a t i o n o f the INRC 

l o g i c a l group: Bynum e t a l . found e v i d e n c e i n I n h e l d e r & P i a g e t 

(1958) f o r o n l y e i g h t o f them b e i n g used by a s u b j e c t . S i x o f t h e 

e i g h t m i s s i n g o p e r a t i o n s were found t o have no e q u i v a l e n t n a t u r a l -

language e x p r e s s i o n , and c o u l d i n f a c t be more s i m p l y d e s c r i b e d by 

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

w o n d e r i n g whether p e o p l e ever use the complete INRC group. There 

i s a l s o an o b v i o u s correspondence between the l o g i c a l b e h a v i o u r 

d e s c r i b e d by P i a g e t and the s t r u c t u r e o f the t a s k s used i n the 

p r e s e n t r e s e a r c h and most o f t h e s t u d i e s r e v i e w e d i n P a r t 1, 

There i s a snag though: P i a g e t * s d e s c r i p t i o n r e a d s , as Wason has 

obs e r v e d , l i k e an a c c u r a t e account o f what t h e s u b j e c t s are r e q u i r e d 

b u t f a i l t o do ( a l t h o u g h , s t r i c t l y s p e a k i n g , Beth & P i a g e t ' s 

account i s o f b e h a v i o u r i n a c a u s a l s i t u a t i o n , and the tasks used 

h e r e a r e n o m i n a l l y n o n - c a u s a l ; see Wason & J o h n s o n - L a i r d , 1972, 

ch. 1 4 ) . I n the case o f the S e l e c t i o n t a s k , a s t a t e m e n t o f 

i m p l i c a t i o n i s p r o v i d e d as p a r t o f the p r o b l e m , so the s u b j e c t s 

do n o t have t o f o r m u l a t e i t t h e m s e l v e s , a l l t h e y have t o do i s 

seek o u t the pq case. I n the case o f the t r u t h - t a b l e t asks t h e y 

do n o t even have t o do t h i s - they o n l y have t o r e c o g n i s e t he cases 

as they appear. I n b o t h t a s k s , t he use o f a b s t r a c t m a t e r i a l s 

s h o u l d remove the impediments t o c o n t e n t - i n d e p e n d e n c e . I n a d d i t i o n 
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we have a l s o seen how i t i s p o s s i b l e t o observe c o n t e n t e f f e c t s i n 

b o t h problems. We t h e r e f o r e have two immediate p o i n t s of 

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

s u i t a b l e f o r t h e i r a p p l i c a t i o n : not o n l y do the s o l u t i o n p a t t e r n s 

o f h i g h l y i n t e l l i g e n t young a d u l t s n o t ac c o r d w i t h t h e l o g i c a l 

b e h a v i o u r e x p l i c i t l y r e q u i r e d o f 12 - 15 y e a r - o l d s , b u t r e a s o n i n g 

p a t t e r n s a l s o show a dependence on c o n t e n t and c o n t e x t . The model 

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

s o l u t i o n s t r a t e g i e s are p r a g m a t i c a l l y l i n k e d t o the c o n s t i t u e n t s 

o f the problem i n q u e s t i o n , i s f u n d a m e n t a l l y i n c o m p a t i b l e w i t h t h e 

P i a g e t i a n scheme. P i a g e t i s u n e q u i v o c a l i n h i s o p p o s i t i o n t o t h e 

n o t i o n t h a t ' l o g i c a l ' t h i n k i n g i s e x p l a i n a b l e i n terms o f e x p e r i e n c e , 

p r e f e r r i n g t o r e g a r d f o r m a l o p e r a t i o n s as "forms o f e q u i l i b r i u m 

a t t a i n e d by t h o u g h t a c t i v i t y " ( P i a g e t , 1957). I t i s n o t easy t o 

a r r i v e a t a p r e c i s e g r a s p o f what P i a g e t means when he t a l k s o f 

e q u i l i b r i u m i n t h i s way, e s p e c i a l l y when t r y i n g t o d i s c o v e r how 

an i n d i v i d u a l m i g h t come t o a c h i e v e i t . P i a g e t ' s accounts o f t h e 

t r a n s i t i o n f r o m n o n - e q u i l i b r i u m t o e q u i l i b r i u m s t a t e s does n o t 

a l l o w a c l e a r c o n c e p t i o n o f t h i s a c q u i s i t i o n or m a t u r a t i o n 

p r o c e s s ( F l a v e l l , 1963). 

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

Review do n o t r e c o n c i l e themselves e a s i l y w i t h t h e r e q u i r e m e n t s 

o f f o r m a l o p e r a t i o n s , so we are l e f t w i t h two p o s s i b i l i t i e s . The 

f i r s t i s t h a t t he s u b j e c t s i n these e x p e r i m e n t s r e g r e s s e d t o an 

e a r l i e r s t a g e o f development ( c f . Wason, 1969a). T h i s i s i m p l a u s i b l e , 

n o t o n l y because those s u b j e c t s were n o t a d o l e s c e n t s b u t i n t e l l i g e n t 

young a d u l t s , b u t a l s o because the t a s k s , e s p e c i a l l y t he t r u t h - t a b l e 

t a s k s , were n o t seen by the s u b j e c t s as d i f f i c u l t - f o r i n s t a n c e . 
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the average v e r i f i c a t i o n times i n Experiments 7 and 8 i n t h i s 

s e r i e s were between t h r e e and f o u r t e e n seconds. The second 

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

m o d i f i e d , o r abandoned, and t h i s leads b o t h t o the mod

i f i c a t i o n s a r i s i n g f r o m Geneva, and t o an e v a l u a t i o n o f a l t e r n 

a t i v e approaches. 

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

l a t e r r e w o r k e d , o f f e r s i t s e l f t h r e e p o s s i b l e r e s o l u t i o n s i n the 

f a c e o f seemingly c o n t r a r y e v i d e n c e . I n the f i r s t p l a c e t h e r e 

i s t h e concept o f h o r i z o n t a l d e c a l e g e , w h i c h s t a t e s t h a t w h i l e 

i t may be p o s s i b l e t o c h a r a c t e r i s e an i n d i v i d u a l as b e i n g a t a 

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

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

a c c o r d i n g t o those s t r u c t u r e s on a l l t a s k s . As F l a v e l l p u t s i t , 

t a s k s d i f f e r i n the e x t e n t t o w h i c h they r e s i s t and i n h i b i t t he 

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

u n t e s t a b l e . (Wason & J o h n s o n - L a i r d , 1972; E n n i s , 1975; Smedslund, 

1977). Any p o s i t i v e r e s u l t can be r e g a r d e d as an example o f the 

s t r u c t u r e s o p e r a t i n g , and any n e g a t i v e r e s u l t as b e i n g due t o 

d e c a l a g e . I n any case, how w o u l d i n h i b i t i o n and r e s i s t a n c e be 

assessed b e f o r e t e s t i n g ? L e a v i n g t h i s weakness a s i d e , t h e r e i s 

the second p o s s i b i l i t y , t h a t f o r m a l o p e r a t i o n s r e p r e s e n t an i d e a l 

c a p a b i l i t y w h i c h s u b j e c t s o r d i n a r i l y never a t t a i n - i n o t h e r words 

t h a t the t h e o r y i s one o f competence r a t h e r t h a n p e r f o r m a n c e . T h i s 

i d e a has much the same e f f e c t as decalage r e g a r d i n g t e s t a b i l i t y , 

i n c u r r i n g as i t does the d i f f i c u l t y w h i c h a l l models o f *pure' 

c o g n i t i v e competence must f a c e : the i d e a l c o n d i t i o n s under w h i c h 

the t r u e a b i l i t y w o u l d emerge are e l u s i v e t o the p o i n t o f non

e x i s t e n c e , and i t i s d i f f i c u l t t o t a k e p r i o r account o f i m p e r f e c t i o n s 

i n the s i t u a t i o n . A f i n a l m o d i f i c a t i o n o f the t h e o r y comes f r o m 
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P i a g e t h i m s e l f ( P i a g e t , 1972): t h a t f o r m a l o p e r a t i o n s a re o n l y 

o b s e r v a b l e w i t h i n each i n d i v i d u a l ' s "area o f s p e c i a l i s a t i o n " . Being 

asked t o reason about t h i n g s o f w h i c h he has no knowledge would 

h i n d e r t h e s u b j e c t ' s f o r m a l r e a s o n i n g - lawyers would n o t be v e r y 

good a t r e a s o n i n g about t he t h e o r y o f r e l a t i v i t y , and i n the same 

way p h y s i c i s t s m i g h t n o t be t o o e f f i c i e n t a t f o l l o w i n g the l o g i c 

o f t h e code o f c i v i l r i g h t s . P i a g e t seems t o be p o s i t i n g a f i f t h 

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

t h e peak of r e a s o n i n g a b i l i t y i s reached by the age o f 15. 

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

o p e r a t i o n s , P i a g e t i s a d m i t t i n g , though he does n o t l i k e t o , some 

r e l a t i o n between f o r m and c o n t e n t i n r e a s o n i n g . He does n o t go 

so f a r as, say, Wason & J o h n s o n - L a i r d ( 1 9 7 2 ) , who g i v e t h i s 

i n t e r d e p e n d e n c e some prominence. He seems t o be s a y i n g t h a t t h e 

e x t r a c t i o n o f l o g i c a l f o r m f r o m an argument i s most r e a d i l y accomp

l i s h e d when d e a l i n g w i t h f a m i l i a r m a t e r i a l . To t h i s e x t e n t , he i s 

s p e c i f y i n g a c o n t e x t e f f e c t as much as a c o n t e n t e f f e c t , though t he 

d i v i d i n g l i n e between t h e two, and between t h i s and Wason & Johnson-

L a i r d ' s c o n t e n t e f f e c t , i s a t h i n one. I n a d m i t t i n g t h e p l a y o f 

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

s t r o n g f o r m o f t h e t h e o r y and f o r the p r e s e n t p s y c h o l o g i c a l 

approach. F i r s t l y , i t i s p l a i n t h a t t h e s t r o n g f o r m o f the t h e o r y 

o f f o r m a l o p e r a t i o n s cannot account f o r observed r e a s o n i n g p e r f o r m a n c e 

Not o n l y do people n o t do t h e same t h i n g s , l o g i c a l o r o t h e r w i s e , 

on t h e same arguments i n d i f f e r e n t s i t u a t i o n s , t h e y a l s o do n o t 

f o l l o w f o r m a l l o g i c i n even v e r y s i m p l e l o g i c a l t a s k s such as t h e 

t r u t h - t a b l e t a s k , where s u b j e c t s do n o t even have t o o p e r a t e on 

t h e i r a p p r a i s a l s . P i a g e t ' s a d m i s s i o n o f t h e r o l e o f c o n t e n t does 

b r i n g h i s approach c l o s e r t o t h e p r e s e n t one, b u t n o t by v e r y 
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much, because h i s argument s t i l l r e s t s on t h e e x t r a c t i o n o f f o r m a l 

s t r u c t u r e . The p r e s e n t t h e o r y would r a t h e r say t h a t f a m i l i a r 

m a t e r i a l would be more l i k e l y t h a n u n f a m i l i a r m a t e r i a l t o i n v o k e 

the l e a r n e d s o l u t i o n s t r a t e g i e s w h i c h have been found t o be 

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

I t has a l s o been shown here t h a t s u b j e c t s w i l l t a k e t he 

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

a voidance o f n e g a t i o n and t h e i r p r e f e r e n c e f o r e q u i v a l e n c e and 

e x c l u s i o n over t h e more c o m p l i c a t e d r e l a t i o n s o f i m p l i c a t i o n and 

i n c l u s i o n . Perhaps t h i s b e h a v i o u r a l s o g i v e s some i n d i c a t i o n s o f 

a d e v e l o p m e n t a l a n g l e on the p r e s e n t t h e o r y : t h a t i t i s t h e 

l e a r n i n g o f i n c r e a s i n g l y complex arguments, r a t h e r t h a n the 

emergence o f i n c r e a s i n g l y complex m e n t a l s t r u c t u r e s , w h i c h 

c h a r a c t e r i s e s c o g n i t i v e development. I t i s n o t the w i l d e s t 

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

expands t h r o u g h c h i l d h o o d t o a d u l t h o o d , o r t h a t t h i s w i l l be r e l a t e d 

t o t h e c o m p l e x i t y o f arguments w h i c h can be ha n d l e d a t a g i v e n 

age, P i a g e t may be p e r f e c t l y c o r r e c t i n m a i n t a i n i n g t h a t t h i s 

g e n e r a l a b i l i t y , d e v e l o p s i n d i s c r e t e s t a g e s , b u t t h e r e i s no need, 

under t he p r e s e n t f o r m u l a t i o n , t o go f r o m t h i s t o t h e a s s e r t i o n o f 

th e development o f s p e c i f i e d l o g i c a l s t r u c t u r e s . We m i g h t e x p e c t 

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

assuming t h a t i n t e l l i g e n c e and the h a n d l i n g o f complex m a t e r i a l 

a r e themselves r e l a t e d . I n f a c t , t h e r e i s e v i d e n c e f o r such an 

i d e a , f o r i n s t a n c e Lunzer (1973) found t h a t i n t a s k s r e q u i r i n g 

complex i n f e r e n c e s , p erformance was more c l o s e l y r e l a t e d t o IQ 

t h a n t o c h r o n o l o g i c a l o r m e n t a l age. Below a c e r t a i n age, c h i l d r e n 

c o u l d n o t h a n d l e t he problems a t a l l , w h i c h i n d i c a t e s t h a t 
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development o f the a b i l i t i e s r e q u i r e d may i n d e e d proceed by 

d i s c r e t e s t a g e s . On the more b a s i c d e v e l o p m e n t a l p o i n t , T a p l i n , 

Staudenmayer & Taddonio ( 1 9 7 4 ) , s t u d y i n g c h i l d r e n aged between n i n e 

and seventeen on problems o f l o g i c a l i n f e r e n c e , found t h a t t h e 

p r o p o r t i o n o f s u b j e c t s i n each age group r e s p o n d i n g c o n s i s t e n t l y 

t o some k i n d o f t r u t h f u n c t i o n d i d n o t v a r y . R a t h e r , i t was the 

c o m p l e x i t y o f these f u n c t i o n s w h i c h v a r i e d w i t h age ( t h e l a s t 

p o i n t i s e q u i v o c a l owing t o T a p l i n ' s dubious method 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 inferences; see Chapter 3. T h i s w o u l d n o t a f f e c t 

c o n s i s t e n c y r a t i n g s t h o u g h ) . S i m i l a r l y , S i n c l a i r ( c i t e d by P i a g e t , 

1970) found a c o r r e l a t i o n between c h i l d r e n ' s l o g i c a l performance 

and t he c o m p l e x i t y o f t h e i r language o u t p u t . T h i s c o u l d mean t h a t 

the l o g i c a l t e s t s were r e a l l y t e s t i n g l i n g u s i t i c a b i l i t y o r , more 

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

a t i o n - p r o c e s s i n g c a p a c i t y . 

Modern t h e o r i e s a r e s t i l l a d o p t i n g P i a g e t ' s b a s i c 

assumption t h a t one can e x t r a p o l a t e , f r o m some obse r v e d ' l o g i c a l * 

b e h a v i o u r , t h e p o s s e s s i o n by an i n d i v i d u a l o r group o f the complete 

l o g i c a l a r s e n a l . T h i s a ssumption i s a f e a t u r e o f t h e w r i t i n g s o f 

th o s e who a t t e m p t t o d e f i n e t h e ' n a t u r a l l o g i c ' o f c e r t a i n 

l i n g u i s t i c e x p r e s s i o n s ( e . g . E n n i s , 1976; B r a i n e , 1978). B r a i n e 

has been c r i t i c i s e d (Grandy, 1979) f o r presuming t h a t ' I f t h e n ' 

g e n e r a l l y takes on the c o g n i t i v e c o n n o t a t i o n s o f i m p l i c a t i o n . 

C e r t a i n l y , t he case f o r t h i s usage i s , t o p u t i t m i l d l y , n o t 

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

a r g u i n g f o r acceptance o f an a l t e r n a t i v e meaning o f ' I f t h e n ' . The 

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

when i t i s p e r f e c t l y p o s s i b l e f o r i t t o tak e a v a r i e t y o f 'meanings'. 
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o r ^ t r e a t m e n t s , t o use t h e t e r m i n o l o g y o f the p r e s e n t d i s c u s s i o n , 

a c c o r d i n g t o the r e q u i r e m e n t s o f the s i t u a t i o n as the reas o n e r views 

them. I t i s p o s s i b l e t o c o n s t r u c t i l l u s t r a t i v e sentences f o r a l m o s t 

any l o g i c a l c o n n e c t i o n ( e . g . E n n i s , 1976; Rips & Marcus, 1977; 

B r a i n e , 1978, 1979), b u t t h i s i s n o t t o say t h a t , g i v e n a c e r t a i n 

s e n t e n c e , people's t r e a t m e n t s o f i t w i l l o r s h o u l d always f o l l o w 

the l o g i c o f i t . Our s t r i p e d t i g e r s p r o v i d e d an example of t h i s , 

and Ennis (1976) p r o v i d e s a n o t h e r . He m a i n t a i n s t h a t people w o u l d 

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

b u t the sentence he uses as an i l l u s t r a t i o n i s r e v e a l i n g : ' I f 

someone was a S o v i e t Communist a t the ti m e o f the Vietnam war, t h e n 

t h a t p e r son was opposed t o what the U n i t e d S t a t e s was d o i n g t h e r e ' . 

T h i s c l e a r l y does n o t i m p l y i t s converse - o r does i t ? I t i s n o t 

too d i f f i c u l t t o imagine c o n t e x t s i n w h i c h , f o r the people concerned 

an e q u i v a l e n c e t r e a t m e n t o f t h i s sentence m i g h t be l i g i t i m a t e , 

e x p e d i e n t , o r even necc e s s a r y . The l o g i c i a n cannot s p e c i f y the 

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

a l l s i t u a t i o n s , much as he would l i k e t o . 

C o n c l u s i o n s 

The view o f the reas o n e r t a k e n i n the p r e s e n t d i s c u s s i o n 

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

t h a n r e a c t i v e ( P e r v i n , 1975). I n c o n f r o n t i n g a r e a s o n i n g p r o b l e m 

p e o p l e do n o t s i m p l y r o l l , l i k e L e g r e n z i ' s b a l l - b e a r i n g s , down the 

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

m a t e r i a l i n t o forms w h i c h they can d e a l w i t h , u s i n g ^ t r e a t m e n t s t h a t 

have worked b e f o r e . To the e x t e n t t h a t they do n o t . d o t h i s , as 

i n t h e l a r g e p r o p o r t i o n o f c l a s s i f i c a t i o n s i n the t r u t h - t a b l e 
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E x p e r i m e n t s 7 and 8 where no s y s t e m a t i c a l t e r n a t i v e t r e a t m e n t s seem 

t o be a p p l i c a b l e , they may be s a i d t o be c o m m i t t i n g e r r o r s . Whether 

such e r r o r s stem f r o m s i m p l e bad l o g i c , o r the i n a c c e s s i b i l i t y o f 

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

n o t a q u e s t i o n t he p r e s e n t d i s c u s s i o n seeks t o answer ( M o r l e y - B u n k e r , 

i n p r e s s , argues v i g o r o u s l y f o r the l a t t e r e x p l a n a t i o n ) . 

T h i s v i ew o f r e a s o n i n g a l s o has som e t h i n g t o say about t he 

methods of r e a s o n i n g r e s e a r c h . S t u d i e s o f r e a s o n i n g have t a k e n two 

p r i n c i p a l f o r m s : t he P i a g e t i a n c o n c r e t e approach and the l i n g u i s t i c / 

a b s t r a c t approach adopted i n t h e p r e s e n t r e s e a r c h . The types o f 

t a s k s used i n e i t h e r a re f u n d a m e n t a l l y d i f f e r e n t . The t y p i c a l P i a g e t i a n 

t a s k uses a c o n c r e t e , m a n i p u l a t i v e e x p e r i m e n t such as i s f o u n d i n 

s c i e n c e c l a s s e s a t s c h o o l , where the s u b j e c t , u s u a l l y a s c h o o l - c h i l d , 

has t o r e a r r a n g e some o b j e c t o r o b j e c t s t o e s t a b l i s h a p h y s i c a l 

r e l a t i o n , f o r i n s t a n c e , or a c h e m i c a l p r o o f . Such a t a s k i s 

p r o b a b l y w e l l w i t h i n most s u b j e c t s ' a r e a o f s p e c i a l i s a t i o n , a t 

l e a s t a t t h e tim e o f t e s t i n g . The o n l y l i n g u i s t i c component i n 

these t a s k s i s i n t h e r u n n i n g commentaries w h i c h P i a g e t i a n r e s e a r c h 

u s u a l l y r e q u i r e s o f i t s s u b j e c t s ; language i s c e r t a i n l y n o t the 

b a s i s o f t h e t a s k i t s e l f . I t is_ t h e b a s i s o f the t a s k s used i n the 

p r e s e n t e x p e r i m e n t s however, and i n most o f t h e r e l a t e d s t u d i e s 

c i t e d i n the p r e v i o u s c h a p t e r s . One wonders w h e t h e r the two 

m e t h o d o l o g i e s are s t u d y i n g t he same t h i n g . I n a P i a g e t i a n t a s k t h e 

s u b j e c t m a n i p u l a t e s c o n c r e t e m a t e r i a l ( n o t t o be conf u s e d w i t h 

t h e m a t i c m a t e r i a l s ) i n h i s own t i m e , e x t r a c t i n g what he w i l l , o r 

can, i n terms o f c o g n i t i v e r e l a t i o n s f r o m i t . Language does n o t 

proceed a t such a l e i s u r e d pace. The comprehension and e v a l u a t i o n 

o f a sentence i s l i t e r a l l y a s p l i t - s e c o n d a f f a i r and may be s u b j e c t 

t o change, t o adapt t o new i n f o r m a t i o n and c i r c u m s t a n c e s . To a 
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s t r i c t P i a g e t i a n , and h i s c r i t i c s , the question i s vacuous: both 

tasks have l o g i c a l s t r u c t u r e s and the r e f o r e must r e f l e c t a c e r t a i n 

degree of l o g i c a l competence, depending on the age of the s u b j e c t . 

To a ps y c h o l o g i s t , r a t h e r than a l o g i c i s t , the question i s of no 

l i t t l e importance. I f subjects perform d i f f e r e n t l y on d i f f e r e n t 

l i n g u i s t i c l o g i c a l tasks, as has been found w i t h the in f e r e n c e , 

t r u t h - t a b l e , and Selec t i o n tasks, what might be the d i f f e r e n c e 

between two d i s t i n c t classes of tasks? 

The question becomes more urgent s t i l l when bearing i n 

mind the Selec t i o n task and the formidable problems t h i s presents 

to i t s v i c t i m s and those who have to e x p l a i n t h e i r behaviour. Th^ 

Select i o n task i s not a wholly l i n g u s t i c task, i t requires subjects 

to use language t o operate on m a t e r i a l which may or may not be 

i t s e l f l i n g u i s t i c . That i t i s , besides t h i s , a wholly a r t i f i c i a l 

task i s i r r e l e v a n t . Just because i t i s not an analogue of some 

r e a l - l i f e s i t u a t i o n does not mean i t has no relevance to r e a l - l i f e 

a b i l i t i e s . I f i t were t o t a l l y a l i e n , subjects would simply throw 

up t h e i r hands, make t h e i r excuses, and leave, or respond at random. 

They do not do t h i s . Rather, i t i s a novel problem which people 

t h i n k they can solve, presumably by applying the a b i l i t i e s w i t h 

which they were armed on e n t e r i n g the l a b o r a t o r y . The source of 

i t s d i f f i c u l t y , i t s divergence from, say, the t r u t h - t a b l e task, 

l i e s i n i t s demand that the subject engage i n some reasoning (or 

meta-reasoning), something which the t r u t h - t a b l e cask does not. The 

t r u t h - t a b l e task i s , as the preceding discussion has i n d i c a t e d , 

more of an exhaustive p s y c h o l i n g u i s t i c instrument f o r semantic 

a n a l y s i s . I t asks t h a t subjects make the treatments they would 

give to c o n d i t i o n a l or d i s j u n c t i v e sentences e x p l i c i t , by 

recognising and c l a s s i f y i n g instances from the universe of r e l e v a n t 
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i n f o r m a t i o n from which t h a t sentence might be drawn. This 

c l a s s i f i c a t i o n i s a matter of the reading of the sentence and the 

con s i d e r a t i o n of the instance i n p a r a l l e l ; the patterns of class

i f i c a t i o n of sentences w i l l vary according to the content of the 

sentences and the context i n which they are encountered. 

The question of context i n v i t e s c i r c u l a r i t y i n t o the 

argument. However, an i n f i n i t y of possible contexts does not imply 

an i n f i n i t y of context e f f e c t s . I t i s possible to envisage some 

d e s c r i p t i v e research which should e v e n t u a l l y d e l i n e a t e a f i n i t e 

number of context e f f e c t s and the ways i n which they might i n t e r a c t 

w i t h the treatment of sentences. To t w i s t another phrase, t h i s 

time one of Wason's, we need to spend some time i n v e s t i g a t i n g the 

contexts of p l a u s i b l e reasoning. Some progress has already been 

made: Rips & Marcus (1977) and Legrenzi (1970) have provided good 

i n f o r m a t i o n on the r e l a t i o n of causal and c o r r e l a t i o n a l contexts to 

equivalence c l a s s i f i c a t i o n s , which enabled an explanation of the 

treatment of the thematic m a t e r i a l s used i n the present study. There 

i s also s t r o n g evidence of context e f f e c t s i n the Selec t i o n task, 

and the beginnings of a d e s c r i p t i v e c l a s s i f i c a t i o n of these and t h e i r 

i n t e r a c t i o n w i t h content i n Chapter 5. I t should be possible to 

manipulate these f a c t o r s and p r e d i c t and t e s t f o r t h e i r e f f e c t s i n 

experiments. 

This thesis s t a r t e d o f f by bemoaning f o r m a l i s t i c psychology 

and arguing some con s i d e r a t i o n of content and context e f f e c t s and 

response biases, and has ended by t u r n i n g back on i t s e l f to some 

extent by r e a s s e r t i n g , a l b e i t t e n t a t i v e l y , a degree of r a t i o n a l i t y 

f o r the subjects i n reasoning experiments. I n urgin g a co n s i d e r a t i o n 
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of the pragmatic f a c t o r s i n reasoning performance, the o v e r a l l 

view of human deductive a b i l i t y must be a moderate one, i t s ground 

l y i n g somewhere between the m i l i t a n t wings represented by Piaget's 

view of u n i v e r s a l l o g i c a l competence and Evans* view of s u b s t a n t i a l 

n o n - l o g i c a l performance. Formal systems cannot describe the 

processes of reasoning, they can o n l y , as Grandy (1979) po i n t s out, 

l i s t the known a l t e r n a t i v e s and t h e i r formal d i f f e r e n c e s ; but n e i t h e r 

may i t f a i r to the subjects to characterise them as passive 

p e r c e p t u a l l y biased responders. The r a t i o n a l i t y which people 

e x h i b i t depends on the s t r a t e g i e s they have learned to apply, the 

m a t e r i a l s they have to work w i t h , and the s i t u a t i o n which brings 

them a l l together. 
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APPENDIX A 

Example of a t e s t sheet, as used i n Experiments 1 and 2 

Rule 

I f I eat pork then I do not d r i n k wine 

Please i n d i c a t e which of the cards drawn below would need to be 
turned over to f i n d out whether the r u l e has been obeyed or not 
Please t i c k ( / ) any of the cards you t h i n k would need to be 
turned over, and cross (X) any you t h i n k would not need to be 
turned over. Please don't leave any unmarked. 

Turn over? 



APPENDIX B 

Analysis of variance of l o g . latency scores from Experiment 6 
S i g n i f i c a n c e l e v e l s f o r a l l repeated-measures f a c t o r s are 
assessed using conservative degrees of freedom. 

Factors are G (groups). B (blocks) and T ( t r u t h - table case) 

Source SS df MS F Sig. 

Between Ss 

G 0.004 1 /:00440 <1 NS 

Error 19.323 30 .64409 

Wi t h i n Ss 

B 5.359 5 1 .07189 44.92 P <,001 

BG .074 5 ,01489 <1 NS 

Error 3,580 150 .02386 

T 5.514 3 1.83799 28.32 P <,001 

TG .275 3 .09152 1 .41 NS 

Error 5.840 90 .06489 

BT .350 15 .02334 1,14 NS 

BTG .222 15 .01482 <1 NS 

Error 9.181 450 .02040 



APPENDIX C 

Analysis of variance of l o g . Comprehension times from Experiment 7 
Conservative degrees of freedom used (see Appendix D). 
Factors are G (groups), A ( p o l a r i t y of antecedent), and C ( p o l a r i t y 
of consequent). For CTs, t r u t h - t a b l e case way a dummy f a c t o r which 
did not a f f e c t the a n a l y s i s , and t h i s f a c t o r i s th e r e f o r e not 
included i n the t a b l e . 

Source SS , df MS F Sig. 

Between Ss 

G 4.2514 1 4.251 14.02 p < 01 

Error 6.6724 22 .303 

Wi t h i n Ss 

A .7850 1 .785 10.24 p <.01 

AG .7171 1 .71-7 9.35 p < .01 

Error 1.6873 22 .076 

C .5627 I .563 17.92 p <.001 

CG .0177 I .018 <I NS 

Error .6907 22 .031 

AC .0080 1 .008 <1 NS 

ACG .0242 1 .024 <1 NS 

Error .7569 22 .034 



APPENDIX D 

Analysis of variance of l o g . V e r i f i c a t i o n times from Experiment 7 
Conservative degrees of freedom used (see Appendix B). 
Factors are G (groups), T ( t r u t h - t a b l e case), A ( p o l a r i t y of ante
cedent), C ( p o l a r i t y of consequent). 

Source SS df MS F Sig. 

Between Ss 

G .0452 1 .045 <1 NS. 
Error 7.9221 22 .360 

W i t h i n Ss 

T 1 .5175 3. .506 8.47 P <.01 
TG .2652 3 .088 1 .48 NS 
Error 3.9392 66 .059 

A 1 .4186 1 1 .419 29.96 P < .001 
AG .0008 1 .001 <1 NS 
Error 1 .0418 22 .047 

C 1.3904 1 1 .390 .14.59 P <.001 
GG .001 1 1 .001 <1 NS 
Error 2.0965 22 .095 

TA .2140 3 .071 1 .79 NS 
TAG .0567 3 .019 •<1 NS 
Error 2.6264 66 .039 

TC .4822 3 . 161 6.18 P <.01 
TCG .0464 3 .015 <1 NS 
Error 1 .7166 66 .026 

AC .0001 1 .000 0 NS 
ACG . 1065 1 .106 1 .99 NS 
Error 1.1796 22 .053 

ACT .7927 3 .264 8.05 P <.01 
ACTG .5953 3 . 198 6.05 P <.01 
Error 2.1659 66 .032 



APPENDIX E 

Analysis of variance of l o g . V e r i f i c a t i o n times from Experiment 7 
Conservative degrees of freedom (see Appendix B). 

Factors are G (groups). M (matching case) , and R ( r u l e s ) . . 

Source SS df MS F Sig 

Between Ss 

G .0402 1 .040 <1 NS-? 

Error 7.8943 22 .358 

Wi t h i n 3s 

M .8951 3 .298 9,47 p <.01 

MG .4808 3 .160 5,09 p <.01 

Error 2.0789 66 .031 

R 2.8062 3 .935 14.29 p <.01 

RG .1017 3 .034 <1 NS 

RM 2.1269 9 .236 5.59 p <.05 

RMG .4779 9 .053 1 .26 NS 

Error 8.3685 198 .042 



APPENDIX F 

Analysis of variance of l o g . Comprehension times from Experiment 8 
Conservative degrees of freedom (see Appendix B). 
Factors are G (groups), F ( r u l e - f o r m s ) , A ( p o l a r i t y of ante
cedent), C ( p o l a r i t y of consequent). VTruth-table case was a dummy 
f a c t o r (see Appendix C). 

Source SS df MS F Sig. 

Between Ss 

G .0373 1 ,037 <1 NS 
Error 5.1 '.1168 30 1 ,704 

Wi t h i n Ss 

F 3.3098 2 1 :655 M5.51 P <.001 
FG .5666 2 .283 2.66 NS 
Error 6.4001 60 ,106 

A 4.8320 1 4.832 72.05 P <.001 
AG . 1 146 1 ,115 1 .71 NS 
Error 2,01 19 30 .067 

C 1.7122 1 1 .712 35.89 P <.001 
CG .0006 1 .001 <1 NS 
Error 1 .4312 30 .047 

AF .0854 2 .043 <1 NS 
AFG .1566 2 .078 1 .41 NS 
Error 3.3394 60 .055 

CF .1983 2 .099 2.94 NS 
CFG .1323 2 .066 1 .96 NS 
Error 2.0244 60 .033 

AC .9402 1 .940 16.28 P <.001 
ACG .0169 1 .017 <1 NS 
Error 1 .7324 30 .057 

ACF 1 .5443 2 .772 12.84 P <.01 
ACFG .1381 2 .069 1 .15 NS 
Error 3,6073 60 .060 



APPENDIX G 

A n a l y s i s of v a r i a n c e of l o g . V e r i f i c a t i o n times from Experiment 8. 

Co n s e r v a t i v e degrees of freedom (see Appendix B ) . 

F a c t o r s are G (groups), F ( r u l e - f o r m ) , M (matching c a s e ) , R ( r u l e s ) 

Source SS 

Between Ss 

df MS Sigv 

G .2020 1 .202 <I NS 
E r r o r 43.8947 30 1 .463 

Lthin Ss 

F 1.2776 2 .639 5.54 P <.0I 

FG . 1914 2 .096 <1 NS 
E r r o r 6.9242 60 .115 

M 1.4884 3 .496 5.29 P <.01 
MG I.4381 3 .479 5.11 P <.01 
E r r o r 8.4353 90 .093 

R 5.2603 3 I .753 20. 10 P <.001 
RG 1.0703 3 .357 4.09 P <.0I 
E r r o r 7.8518 90 .087 

FM 4 . 3139 6 .719 10.77 P <.0] 

FMG .2134 6 .036 <l NS 
E r r o r 12.0166 180 .066 

FR 2.4405 6 .407 6.50 P <.05 
FRG .6084 6 . 101 1 .62 NS 
E r r o r 1 I .2675 180 .063 

MR 5.2434 9 .583 12.65 P <.01 

MRG .7261 9 .081 1 .75 NS 

E r r o r 12.4361 270 .046 

FMR 4.7245 18 .262 4.71 P <.05 

F^tRG . I .0859 18 .060 1 .08 NS 

E r r o r 30.0609 540 .056 


