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INTRODUCTION 

THE HISTORY OF A PROBLEM 

CANTBRBURY UNIVERSITY COLLEGE 

CHRISTCHURCH, N.Z. 

Some years ago, the writer completed a thesis, in the 

course of which an attempt was made to clarify some of the 

psychological problems involved in the concept of ttwork" , 

and to relate these to educational techniques. l This led 

to a consideration of the relationship between "output" and 

"method", and an appraisal of some of the outstanding stUdies 

in industrial psychology2 in so far as they were relevant to 

educational problems of the same general type. One of the 

problems centered around the study of work methods - e.g.

study habits and skills, and some of the implications of 

these methods of improving performance, for example the re-

lation of performance to capacity in intellectual tasks. 

Since that time, the problem has undergone several stages 

of transformation and has finally materialised in the form 

of this thesis. A brief account of these transformations 

will put the present thesis topic in perspective, and account 

for the particular way in which it has been handled. 

lA Critical Analysis of The Concept of Work and Some 
of its Bearing on Education, 1947. (Canterbury University 
College Library}7 

2e • g._ The Western Electric Studies - See Roethlisberger 
F.J. and Dickson W.J. Management and the Worker, 1939. 
(Harvard University Press). 
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STAGE 

Work methods must be learned, so that the question 

arose as to how and when children develop their particular 

methods, and to what extent they are conscious of them, or 

can be made more conscious of them by direct teaching. 

Clearly, technique varies greatly in different subjects 

from specialised methods in handling Latin funseens' to 

methods involved in solving logical problems. Thus, in 

order to ensure maximum transfer from any direct teaching 

of methods of tackling intellectual tasks of many varieties, 

it would be necessary to understand the role of method in 

cognitive functioning at a fundamental level. 

STAGE~~. 

This line of argument led on to a consideration of 

the methods involved in such processes as reasoning, or 

problem solving, or even more broadly - thinking. It was 

found that although there'is a considerable literature on 

these topics, it is very difficult to find a consensus of 

theory and experiment which gives a reasonably clear picture 

of the whole field. Furthermore, the very terminology was 

found misleading, for example, many experiments in concept 

formation could be quite readily classified as experiments 

in problem solving, and vice versa. This in itself was 

not an important barrier, but the difficulty arose because 
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experiments studied were so often based on the assumption 

that the terminological differences marked off quite dis

tinct fields of investigation. 

STAQl?~. 

While stage 2 was in progress, stage 3 began to 

take shape - namely the relationship of methods of work 

to the expression of intelligence. Could systematic train

ing influence intelligence test performance? As a first 

move towards answering this question, two steps were taken, 

firstly an attempt to build up some sort of systematic 

training course, and secondly a survey of the literature 

on the effects of training and practice on tests of intelli

gence and reasoning. 

The first step led to an attempt to construct 

exercises - e.g. increasingly complex examples of the logic 

of classes, using blocks and beads of different colours; 

the building up of complex sets of rules for a simple class

room game; the constructing of statements with varying de

grees of evidence on which to judge probability_ These 

exercises were not very original, but a more serious defect 

lay in the fact that they were not systematic, nor could 

they be, without a systematic theory of intelligence upon 

which to base them, thus a prior requirement was the 

formulation of some such theory. 
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The second step revealed that there was a consider-

able number of experiments on practice effects in intelli-

gence tests, although fewer on direct training, and a 

n~unber of training experiments of different types based 

on reasoning or problem solving situations. In none of 

these experiments was there an attempt to work out the im-

plications of the results in terms of a systematic theory 

of intelligence, so that both this and the preceding step 

pointed to the necessity for studying the nature of intelli-

gence in more detail, hence the next stage .. 

STAGE 4. 

Although the two great N.S.S.E. Year Books3 on 

intelligence hinged around the nature-nurture "controversylt, 

they did not give a systematic account of the types of 

theory assumed by the "protagonists ll
• At this stage in 

the development of the problem, it was necessary to attempt 

to find a rationale for relating performance and capacity 

in intellectual tasks at a level which would be more 

fundamental, and in a way which would allow for a systematic 

treatment of method as an integral part of intelligence. 

A survey of the literature available made it apparent 

that while there had been many developments, for example in 

3Yearbs. Nat. soc. Stud. Educ. 1928, 27; and 1940,39. 
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the factorial analysis of intelligence tests, there had been 

few attempts to clarify the implications of such studies and 

to relate intelligence to the broader cognitive domain. It 

was decided that the next step should be an attempt to pro

vide a basis for interpreting the literature on intelligence 

and problem solving in such a way that (a) the study of 

cognitive processes in general should be made relevant to 

the study of intelligence, and (b) the relationship between 

performance and capacity in intellectual tasks should be 

clarified. This developed into a major problem in itself, 

and although naturally enough, not resolved, at least a 

tentative 'tidying up' of groups of studies was attempted 

and some of the significant outlines of a theory of intelli-

gence blocked in. This stage resulted in the study on the 

nature of intelligence presented in chapter one of this 

thesis. 

STAGE 5. 

Although the previous stage brought into focus certain 

broad implications, it was still necessary to clarify the 

'methodological' component of intelligence and to reduce it 

to something which could be tested against experimental 

findings. This step was taken by applying a widely used 

educational procedure in dealing with attempts to improve 

performance - i.e. first diagnose those areas where improve-
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ment can take place, or in other words, find the weaknesses. 

It seemed reasonable then, to begin this clarification by 

concentrating on weaknesses, or more specifically - errors, 

i.e. to evaluate theories of error in intelligence and 

problem solving and the experimental evidence relating to 

these types of error, and to see whether the results of 

such an investigation fitted in with the broad theory of 

intelligence outlined. The results of this step have been 

presented in chapter two. 

STAGE 6. 
=='~=W= ___ -_ _ <¥"_ "= 

The last stage involved the reduction of this general 

method to a specific experimental design which could be used 

to study certain aspects of the problem more intensively,and 

this stage has been presented in the remaining chapters of 

the thesis .. 



SEC T ION Ao 

TBEORETICllI, F0I1]\liUI,A~'ION. 



CHAPTER I 

f}lHE NATURE OF IN'rELLIGENCE 

I. - IN'rRODUCrrION. 

nil;; Utlf,M("( 

UIJlV[/(:;!H COLLEtil 

CHt'.I§'fCl>iURCH, 

In a paper on liThe Transmission of Knowledge", 

G. Patrick Meredith1 wrote -

liThe kind of theory which bears fruit often originates 
in a tidying up process applied to existing data, 
whereby a clearer view of the inter-relationships 
of those data is obtained. The theory then suggests 
that hitherto unsuspected relations hold between the 
data, and it proceeds to predict further data satis
fying these relations .. 11 

From time to time there has been a "tidying uptl of studies 

dealing with certain aspects of intelligence, e.g .. the 

recent symposium on the effects of coaching and practice 

in intelligence tests2 or the article by Burt3 on the 

differentiation of intellectual ability. The detailed 

lMeredith G.P., liThe Transmission of Knowledge,tI 
Brit.J.Psych. 1951, XLII, p323. 

2See Vernon P.E .. , "Symposium on the Effects of 
Coaching and Practice in Intelligence Tests V-Uonclusions,II 
Brit.~.Educ.Psych., 1954, XXIV, pp57-63. 

3Burt C.L., tiThe Differentiation of Intellectual 
Ability," Brit.;l..Educ.Psych. 1954, XXIV, pp76-90. 
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reviews of Wolfle4, Burt5, Vernon6 and French7 have brought 

some organization into the ever extending field of factorial 

studies of human ability, thus bringing intelligence into 

relationship with other aspects o£ cognitive functioning. 

There is, however, a danger in misinterpreting 

factorial classifications due to the asking of the wrong 

question i. e ... such classifications are an answer to the 

question - "How many factors are necessary to account for 

the given correlations, how can these factors be described, 

and how are they related?tI This is not necessarily the 

same question as - "What is the nature of the psychological 

processes which operate in the answering of a given test 

item? 11, for the description of factors is usually given in 

terms drawn from the answers to the second question. Ryle8 

has summed up the position by contrasting the "productsll of 

4Wolfle D., Factor Analysis to 1940, 1940, Psychomet. 
Mon. No.3. 

5Burt C.L., liThe structure of the· Mind: a Review of 
the Results of Factor Analysis," Brit.![.Educ.Psych., 1949, 
XIX, Pt. I 100-Ill, Pt. II, pp176-199. 

6Vernon P.E., The structure of Human Abilities, 1950, 
(London: Methuen). 

7French J.W., The pescri£tio~ of Aptitude and Achie~
ment Tests in Terms of Rotated Factors, 1951, Psychomet. 
Mon. No~.-- --

8Ryle G .. , The Concept of Mind, 1949, (London: 
Hutchinson's Univ. Library.) 
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pondering with the "acts ll of pondering, thus such terms as 

deduction or abstraction belong to the former rather than 

the latter .. 

On the other hand a definition of intelligence in 

terms of the psychological processes involved may be even 

more confusing as it is likely to depend on ~ priori judge

ments based upon introspective data or on analyses of 

logical forms of thought. Furthermore, definitions, as 

Spiker and McCandless9 have pointed out, may be formally 

correct, while "which of the several concepts of intelli

gence proves to be the most useful, in the sense of enter ... 

ing into laws which lead ultimately to more accurate 

predictions of human behaviour, remains to be seen. n It 

is the purpose of this chapter to attempt a IItidying upl1 

of several groups of studies in order to throw some light 

on inter-relationships among data which may point to ways 

in which traditional definitions of intelligence may enter 

into wider laws of cognitive functioning .. 

9Spiker and McCandless B.R., tiThe Concept of Intelli
gence and 'ilie Philosophy of Science, II Psych.. Rev. 1954, 61, 
p262. 
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II .. - SPEARMAN AND GENERAL IN'lIELLIGENCE. 

As HearnshawlO has noted, there has been a great ad

vance in the elaboration of statistical methodology, but 

little advance towards a coherant theory of intellect. This 

is illustrated by the fact that while Spearman's methodo

logical contributions have been elaborated, refined and 

changed, his analysis of the nature of intelligence has 

been accepted, often implicitly rather than explicitly, as 

a satisfactory definition of Igt" In his original analysis 

he suggested that the three principles of noegenesis re

presented the qualitative aspect of intelligence, although 

the first principle (apprehension of experience) "has the 

least obvious claims to the name l111 • Although in later 

works12 he did not commit himself consistently on the exact 

relation of fgt and intelligence, in his last paper13 he 

added 'abstraction' to noegenesis and claimed that these 

describe the psychological nature of 'gr. 

10Hearnshaw L.S., "Exploring the Intellect,fl Brit.J. 
Psych. 1951, XLII, pp3l5-321. 

11Spearman C., The Nature of Intelligence and the 
Principles of Cognition;-1923. (London: Macmi11anr-p352. 

l2e "g._ The Abilitie~ of Man, 1927. (London:Macmillan) 

13 II The Theory of General li'actor, II Brit. J .. Psyc't!.. 1946, 
XXXVI, pp126-7. 
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Although Vernon14 was careful to point out that we 

use fgt to refer to the objectively established general 

factor, instead of the subjective and indefinable term 

intelligence II, it has been usual to identify t g 1 wi th 

tgeneral intelligence' and to describe general intelligence 

as IIre l a tional thinkingll. It is an inescapable fact that 

most of the situations in which intelligence is measured 

involve the manipulation of relations and things related 

( fund amen t s ) • To have conceded this, however, is to 

have made little more than a basic statement in formal 

logic, and in fact Spearman's analysis begins with the 

self evidence of the education of relations and the educ-

ing of correlates - e.g. "The mentally presenting of any 

two or more characters tends to evoke immediately ~ know

ing of relation between them. 1115 

From a distinctly psychological viewpoint this 

analysis does not go far enough, for example, at least two 

of the crucial questions are:- (I) What conditions inhibit 

or facilitate the knowing of relations? (2) How does this 

knowing of relations develop from the very simple to the 

most complex situations? To answer these questions by re-

14Vernon, 2£. Ci~. 1950. p7. 

15Spearman, 2£. Cit. 1923. p63. italics not in 
original. 
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ferring to different amounts of fgf i.e. in its quantitative 

aspect of "mental energyul6 is merely to make the problems 

more inaccessible. Of the other four quantitative 

principles (retentivity, fatigu~, conative control and 

primordial potenciesl ?) the last three refer to conditions 

which influence the free flow of mental energy, while the 

first is of a somewhat different nature. Retentivity is 

b~oken up into two manifestations - inertia, examples of 

this being perseveration, set and pathological complexes;

and facilitation, - lithe real key to at least two basal 

problems. The one, vital for theory is that of psychic 

or psycho-physiological "dispositions", "traces ll or engrams. 

The other ••. is that of "formal discipline". Secondary to 

these ••• are the questions as to how facilitation accumulates 

••• how it decreases ••• and how it is modified ••• ,,18 

Al though Spearman developed hi s concepts of inertia 

and facilitation as minor aspects of cognition, these are 

concepts which can be linked up with broader fields of 

psychological study, for example, the study of processes 

of reasoning and problem solving and the whole field of 

learning - these studies being concerned more with process 

16I bid p131 

17Ibid pl32 ff 

18Ibid pl33 
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than with the classification of products. This suggests 

that the nature of intelligence might be more clearly 

delineated if the results of factorial analyses were 

brought into closer relationship with the results of ex-

perimental studies of problem solving and reasoning. 

Hearnshaw19 gave as his tentative definition of intelli-

gence - "a cluster of high grade skills concerned with 

problem solving, It while Vernon20 summed up a widely accept

ed viewpoint when he wrote - "reasoning ability is one of 

the commoner definitions of intelligence ll • 

There are no clear conventional distinctions between 

the concepts intelligence, reasoning and problem solving, 

and it is likely that investigations in these latter fields 

may have considerable, sometimes complete,overlap with 

studies of intelligence. In order to explore this 

possibility, three groups of studies have been brought to

gether i.e.- (1) Modifications or extensions of Spearman's 

original factonal studies. (2) Theoretical and experi-

mental studies of reasoning and problem solving. (3) Cog-

nitive theories which take account of the development of 

intelligence .. 

19Hearnshaw,0p. Cit. p3l5. 

20Vernon, Ope Cit. p54. 



111.- MODIFICATIONS AND EXTENSIONS OF 
SPEARMAN'S ORIGINAL F'ACTORIAL 
STUDIES .. 

14 

The original two factor theory has been superseded by 

several alternative designs and it is not necessary to review 

these in detail here, nor to draw attention to the typical 

hierarchical structure of most British analyses in which Ig', 

in the objective sense in which Vernon described it (see 

above), accounts for most of the variance of cognitive tests. 

There are, however, a few developments which may throw some 

light on the nature of intelligence, the first of these 

arising from Thurstonets investigations of the primary mental 

abili ties. 

(a) Thurstone.-

In his first primary mental abilities study, Thurstone21 

found inductive (I), reasoning (R), and deductive (D) 

factors, the last two being only tentatively identified. 

Wolfle 22 in reviewing related studies pointed out the in-

stability of these factors in other analyses, including 

21 Thurstone L.L., Primarx Mental Abilities, 1938, 
Psychomet. Mon. No. I. 

22wolfle, 2£. Cit. 
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that of Holzinger and Swineford23 in which tests of the de-

duction, reasoning and problem solving variety all disappear-

ed into the general factor. He concluded - "It is an in-

teresting and by no means implausible hypothesis that Spear

man's fgf and the reasoning factor are identical". 24 The 

R and D factors did not appear in the Thurstones' later 

study 25 although I was firmly identified, and a general 

factor appeared in the second order analysis, of which they 

wrote - "If further PMAs of children should reveal this 

general factor, it will sustain Spearman's contention that 

there exists a general intellective factor l126 • After re-

peating selected tests on Sth grade children, they found 

that "the inductive or reasoning factor has the highest 

correlation with the second order general factor ll27 " Com

menting on this general factor, they wrote:- "The psycho-

logical interpretation of the general factor must be only 

tentative at the present time 1l2S• 

23Holzinger K.J. and Swineford F.A., A StudX in 
F'actor Analysis : The Stability of ~ Bi-Factor Solution, 
1939, Supplem. Educ. Mon. 4S,(Chicago:Univ" Chicago Press). 

24Wolfle, 2£. Cit. p33 

25Thurstone L.L. and Thurstone G., Factorial Studies 
of Intelligence, 1941, Psychomet. Mon. No.2. 

26Ibid. p26. 

27I bid. p3S. 

2SLoc • Cit. 
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The later study of perception29 yielded two factors -

A, speed and strength of closure (i.e. the ability to form a 

perceptual closure against some distraction out of an un-

organised presentation), and E. flexibility of closure (i.e. 

flexibility in manipulating several conflicting gestalts). 

These two factors were closely related, and this is important 

because the reasoning tests of the primary abilities had 

significant loadings on one of them - E. Thurstone com-

mented - Il .... one might wonder whether this factor represents 

one important aspect of intelligence u30 .. In the same study, 

the composite tests of the PMAs showed a common factor des-

cribed as Il •• a second order general factor common to the 

primary abillties, •• it may be interpreted as Spearman's 

'gI1f3l. The relation of the closure factors to intelligence 

was again specifically mentioned by Thurstone in a later 

paper32 _ 

"The question has been raised about the primary factors 
that have been identified, whether any of them represent 
a modern form of the central intellective factor that 

29Thurstone L.L., A Factorial Study of Perception, 
1944, Psychomet. Mon. No.-4. 

30Ibid. pIll. 

31Ibid• pl14 

32Thurstone L.L., "Theories of Intelligence,"1946. 
Scientific M~nthly, 62, pl09. 
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Spearman postulated 40 years ago. If we were to 
make a guess in answer to this question we should 
probably consider the inductive factor and the two 
closure factors. But the solution to the problem 
of the central intellective factor is probably . 
more indi re c t ~t 

These statements of Thurstonets have been given in 

some detail because they indicate firstly, that Thurstone 

was not definite about the relationship between intelligence, 

Spearman's fgf and second order factors; secondly, the 

importance of distinguishing between Spearman's qualitative 

and quantitative principles, as it is not always clear 

whether tg' is meant to refer to a central intellective 

factor or to intellective processes as well; thirdly, that 

the description of intelligence in terms of one reasoning 

factor may be inadequate. There is also an interesting 

parallel between the "closure" factors and Spearman's 

"inertia" and "facilitation". 

(b) Further Factorial Studies of Intelligence. 

Although Speaflnan rejected analysis and synthesis as 

genuine cognitive processes~3 the terms have been used to 

describe factors related to intelligence and reasoning, 

33Spearman, 2£. Cit. 1923. pp140-141. 
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e.g .. - Rimoldi34 in a second order factor analysis of his 19 

non verbal and performance tests of intelligence, found that 

of the two clearest factors one represented a sort of 

analytical activity - "it is related to what has been called 

abstraction and indicates a rather fundamental dimension 

of psychological dyn~aics such as capacity to abstract from 

complex presentations, 11 while the other represented a cer-

tain synthetic or syncretic activity .. This division is 

similar to the contrast between explicit and implicit 

apprehension of relations made by Burt35 • In a later 

study in which tests were selected which were claimed by 

their authors to be good measures of g, I, R and D,Rimoldi36 

found six factors:- (1) reasoning - not only analysis or 

synthesis, but their dynamic interplay, (2) eduction of re

lations, (3) educing correlates, (4) bringing parts to-

gether into a meaningful solution, (5) likeness-seeing 

differences and similarities, (6) verbal. 

34Rimoldi H.J.A., "A Study of Some Factors Related 
to Intelligence," 1948, Psychometrika, 13, p39. Cf Spear
man's lIabstractionl1 - Spearman .QE.. Cit., 1946. 

35Burt , .QE.. Cit., 1949, p191 

36Rimoldi H~J.A. liThe Central Intellective Factor,tI 
1951, Psychometrika, 16, pp75-101 .. 
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This analysis is of interest because the factors were 

interpreted in terms of Spearman's noegenetic principles, but 

supplemented by processes (especially (1) and (4) above) 

which suggest an ability to manipulate noegenetic processes 

within the wider framework of the task. It is possible 

that this latter ability is an example of the "apprehension 

of principles of order" discussed by Hearnshaw37 • The re-

suIts of the second order analysis strengthen this inter-

pretation, the 3 factors identified being:- (1) likeness, 

i.e. a particular type of relation (Cf. Spearman's emphasis 

on likeness as a fundamental relation38, (2) educing re-

lations and eduction of correlates, i.e .. the mechanisms 

involved in dealing with relations, (3) synthetic process, 

L e. !fall the possible reshaping and redistribution of the 

elements and the use of the 'instruments' by means of which 

this process is accomplished39 • 

What is being suggested here is that the noegenetic 

principles do not take into account explicitly enough, the 

restrictions of the task which make some eductions rele~ant 

and others irrelevant. Support for this point of view comes 

37Hearnshaw, 2£. Ci t .. p319. 

38Spearman, Ope Cit. 1923, p7l. 

39Rimoldi, Ope Cit. 1951, p92. 
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from Yela40 in his interpretation of a second order general 

factor, common to all the primary cognitive tasks, as in

volving:-

the capacity of the subject to understand his task, 
and his working, i.e. to see~he meanings of words, 
percepts, spatial relations and logical relations, 
and to see the relation of these meanings to one 
another, and to the solution of the Eroblem. This 
general feature in all intellectual tasks has been 
named by Spearman 'abstraction and noegenesis ,tl 

The concept of control or direction over and above noegenesis 

is a re-emphasis of a concept developed by Binet41 in his 

analysis of thought. 

(c) Factorial Studies of Re~soning. 

If reasoning is regarded as either a major component 

of, or identical with intelligence, then factorial analyses 

of reasaing tests may add something to our understanding of 

the processes underlying intelligence. Guilford, in a 

series of studies beginning with the USAAF Research Programme, 

has attempted to break up reasoning into a number of sub 

factors - although Vernon42 has cast some doubt on the re-

liability and validity of the procedure. A detailed des-

40Yela M., tlApplication of the Concept of Simple 
Structure to Alexander's Data, 11 1949, Psychometrika, 5, 
p131. (italics not in original). 

41Bi~et A. and Simon T., The Intelligence of the 
Feebleminded, 1916, (Baltimore:Williams & Wilkinsr-p135. 

42vernon, Ope Cit. 1950, p55 and pp133-5. 
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cription of all the factors extracted is not appropriate 

here, but a few points arising from various studies are 

relevant:- (1) The attempt to design tests of "judgement ll 

and lIintegration," although within a specialized field43, 

is an illustration of what may be done by departing from 

the conventional type of te st (Cf. the Melbourne lIrre st 90" 

of Lafitte44 ), and thus perhaps tapping aspects of intelli-

gence involving a n time dimension 11 and II judgement It (viz. 

Hearnshaw45 ). (2) A general reasoning factor has appeared 

repeatedly, the typical defining tests being arithmetical, 

and the major characteristic being something similar to 

Thurstonets restrictive reasoning. This factor has not been 

interpreted consistently e.g. Guilford46 wrote - HOur pre-

sent conception is that it is an ability to structure a 

problem preparatory to its solution" - a process in which 

trial and error plays some part. Later47 the factor was 

43Guilford J.P. and Lacey J.r.(eds),Printed Classif
ication Tests, 1947. p123ff. 

44Lafitte P., Melbourne Test 90, 1954, Mon. Supp1em. 
No. I, Austral. J. Psych. - -- -

45Hearnshaw, 2£. Q!!. 

46Guilford J.P., Some Recent Findings on Thinkin~ 
Abilities and Their ImplICations, 1952, TA. and D. 
Informational Bulletin, p52. 

Comrey 
1953, 

47Green R.F.,Guilford J.P.,Christensen P.R., and 
A.L., itA Factor Analytic Study of Reasoning Abilities." 
Psychometrika 18, p152. 
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described as involving perhaps a trial and error manipulation 

of symbols (especially when problems become more difficult), 

or symbolic span, or speed of symbol manipulation. The 

earlier interpretation fits in well with the concept of con

trol or direction suggested above, although the later inter-

pretation does not. ~Vhile Guilford did not believe that 

reasoning abilities could be reduced to one general factor, 

he did concede that llthe two aptitude scores representing 

verbal comprehension and general reasoning cover fairly well 

the variance in traditional intelligence tests. u48 (Cf. 

Vernon's g - v: ed.). (3) Of more direct interest is the 

naming of the other reasoning factors, deduction, which was 

called "sensitivity to logical necessity ll49; eduction of 

perceptual relations, eduction of conceptual relations, 

eduction of conceptual patterns, and eduction of correlates50• 

If these latter factors be called I1noegenesis ll and the 

general reasoning factor "control," then there appears 

essentially the same scheme as developed above, plus a re-

interpreted deductive factor (Cf. this last factor with 

Burtt s 51 small group factor, and Vernon f s 52 discussion on 

48Guilford and Lacey, 2.£. Cit .. p.55 

49Green, eta ale Ope Cit. p152 

50I bid pp153-156 --' 
51Burt, Ope Cit. 1949, p193. 

52Vernon, 2.£. Cit. 1950, pp54-55. 
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logical group factors). 

Adkins and Lyerly53 in a ~actor analysis of reasoning 

tests after a preliminary analysis of 38 A.A.F. tests loaded 

on factors associated with reasoning, selected 65 reasoning 

tests and applied Thurstone's centroid method. As well as 

the usual factors, the following reasoning factors were ex-

tracted - perception of abstract similarities (Cf.Rimoldi's 

tllikeness" factor), - hypothesis verification (Cf.Green 

Guilford et.al IIsensitivity to logical necessityll), -

flexibility of perceptual closure (Cf. Thurstone), - de-

duction, - concept formation. No general reasoning factor 

appeared, nor was there any confirmation of separate factors 

for educing relations and eduction of correlates. The 

authors suggested that the first two factors plus concept 

formation are all related to Spearman's 'gr. A second 

order analysis54 of the same data resulted in the extraction 

of these factors:- precision in formation and use of verbal 

concepts - 1. e. lithe perception and manipulation of verbal 

relations lt (Cf. Itnoegenesislt?); - general word fluency - Le .. 

53Adkins D.C. and Lyerly S.B.~ Factor !nalysis of 
R~~s_o)ing Tests, 1952. (Chapel Hill :Uni v" Nth. Carolina 
Press .. 

54Matin L .. and Adkins D.C., itA Second Order Factor 
Analysis of Reasoning Abilities, It 1954, Psych~etrika, 19, 
p76. 
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Ita type of fluency in educing possible relations to be test

ed for similarity!! (Cf. Adkins and Lyerly, perception of 

abstract similarities?); - vizualization "involving main

tenance of a frful1ework" (Cf. strength of perceptual 

closure?); - speed in analysis, an analytical ability 

possibly at the perceptual level; - flexibility i~ 

analysis, with the highest loading on flexibility of per

ceptual closure. This analysis is closer to Thurstone r s 55 

"guess" of a general reasoning factor (inductive) and 

closure factors as representing Spearman's central intellect

ive factor. 

These analyses illustrate the difficulty involved in 

the description and naming of factors and the disparities 

in interpretation from study to study. Although one solution 

to this would be to extract a general factor first of all, 

this does not help to clarify qualitative differences in the 

processes underlying 'g', but may give a false sense of 

psycQ.ological stability in interpreting the general factor, 

and obscure the interplay of whatever processes are in-

volved in manipulating relations. An example of the 

difficulties involved in interpretation is provided by the 

55Thurstone, 2£. Cit. 1946, p109. 
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analysis of reasoning tests by Corter56 and the subsequent 

reinterpretation of the same data (after re-rotation) by 

Bernreuter57 • Corter's eight factors included three of 

particular relevance - academic, l1a learned activity factor 

that includes all those things that we ordinarily call 

'academic' in nature" 58 ; judgement, "the weighing of 

hypotheses, evaluation of thought materials, criticism 

and discrimination. It finds .'.:llits expression in a wide 

variety of tasks in which control of thinking is of primary 

importance lt59 ; flexibility, or the ability to change one's 

mental set. Bernreuter accounted for the same correlations 

with four factors - induction, deduction, synthesis and 

fractionization, "the breaking down of a gestalt in order 

to extract a sub_gestalt ll60 - a very different pattern of 

56corter H.M., Factor Analysis of Some ~easoni~ Tests, 
1952, Psych. Mon. 6, No.8. 

57Bernreuter R.G., "Implications of Recent Studies of 
Intelligence,11 Transac. N.Y. Acad. Sc. 1953, pp301-305. 

58Corter, Qe. Cit. p17. Cf. this with French's inter
pretation of Ilgeneral intel1ective uractors as "schooling" -

nan experiential factor resulting from variance in amount of 
formal education or other intellectual activitytl (French, 
Qe. Cit. p238); also with Halstead's central integrative 
field factor - lithe organized experience of the individual" 
(Halstead W.C., Brain and Intelligence, 1947 (Univ.Chicago 
Press) p96); also Vernon's verbai - numerical - educational 
factor (Vernon Ope Cit. 1950). 

59Qe .. Cit. p19. 

60Bernreuter, 2£. Cit. p305. 
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factors from that of Corter. The chief value of Corter's 

analysis, lies in the confirmation of "control ll and 

llflexibilitytl, however, in view of Bernreuter's interpre-

tation, his results must be accepted with caution. 

Two further studies warrant some attention, those of 

Howie61 • In the first of these, using Burt's Group Factor 

method he extracted a general factor, and among the group 

factors a reasoning factor similar to Thurstone's restrict-

ive reasoning which he called "conceptual concentration,tI 

a term which may be useful in describing more accurately 

what is implied by "control" - Ita capacity to make and 

hold a pattern in complex conceptual material subject to 

all, the disturbing effects of diversity of possible linkages 

and associations ••• the maintenance of a directive set in the 

face of distractions lt62• On the other hand this factor may 

be psychologically closer to the closure factors, although 

in the 1953 analysis, which was designed to investigate this 

reasoning factor more fully, it was interpreted as lithe 

ability to think or to order conceptual material in terms 

61Howie D., "Scholastic Aptitude, Reasoning, Fluency and 
Concentration, II Austral. J. Psych. 1950, 2, pplOO-113: also 
ITA Reasoning Factor Indicated by General Factor Analysis," 
Austral.J.Psych. 1953, 5, pp28-41. 

622£. Cit. 1950, pl08. 
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of a constraining form" 63 - i. e. a concept of control or re-· 

striction likened by Howie to Hearnshaw's "apprehension of 

principles of order ll (Cf. Rimoldi IIbringing parts together 

into a meaningful solution II). 

(d) Closure factors. 

As has already been noted, Thurstone suggested that 

the two closure factors - speed and strength of closure, and 

flexibility of closure, may be related to the central intellect-

ive factor. In a later study64 he suggested that the first 

closure factor might be associated with inductive and the 

second with deductive thinking. The whole concept of 

closure is closely related to control or direction and thus 

merits closer study. 

Reyburn and 'I'aylor65 claimed to have shown that f g f 

is complex and among the five factors identified was one 

described as the finding of a significant pattern in a mass 

of irrelevant detail. This appears to be similar to 

Thurstone's A - speed and strength of closure. Rimoldi 

632£. Cit. 1953, p37. 

64Thurstone lIe L., Mechanical Aptitude III, AYl.alysi ~ 
of Group Tests, 1949, Psychometric Lab. Report 55, quoted in 
Pemberton C. liThe Closure Factor Related to Other Cognitive 
Processes," Psychom~~rika, 1952, 17, p267. 

65Reyburn H.A.,and Taylor J.G., "Some Factors of In
telligence,11 Brit. J. Psych. ,1941, XXXI, pp249-261. Cf. Vernon's 
cautious evaluation of this study,Vernon Q£.Cit.1950,pp56-57. 
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described a factor represented by conflict between two or 

more configurations - "the more plastic the subject the more 

he is likely to be 'gestalt free' and the better will be the 

solution tl66 - and compared this with Thurstone's E,flexibility 

of closure and Meili's67 "plasticityfl; Thurstonefs A was 

specifically linked in this study with factor B - "perception 

of spatial relations l168 • In his later study factor A or 

IIreasoningll was described as the interplay of analysis and 

synthesis, with the stress on the IIplasticityll required .. 69 

Another factor, G, which he described as a bringing of 

parts into a meaningful solution was compared with lVIeili's 

11 globaliza tion ". In the second order ans_lysis this factor 

had a high loading on "synthetic process ll - a general des

cription of what is involved in "globalizationll. 

A closure factor (Z) was found by Yela and interpret-

ed as "speed of closure of a pattern to be formed following 

some formal instructions and against conflicting or irrelevant 

elements". 70 He also referred to the ability to synthesise 

66Rimoldi, Ope Cit. 1948, p34. 

67 see Myers C.S. itA New Analysis of Intelligence: a 
Critical Notice, II Occup. Psych. 1947, XXI, pp17-23. 

68Rimoldi, 2£. Cit. 1948, p34. 

69Rimoldi, 2£. Cit. 1951. 
70 Yela, Ope Cit. p126 
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the elements given into a meaningful whole and suggested 

that his factor Z was probably a composite of Meili's two 

synthetic factors, globalization and plasticity. After 

pointing out that both the primaries Z and R (reasoning) 

had the highest saturations in the second order general 

factor, he wrote - "These results present some additional 

evidence to the findings of recent 'research in pointing 

out the importance of a closure or synthetic perceptual 

factor in the performance of tests of intelligence"71 • 

He also quoted supporting evidence from an unpublished 

thesis ~y Bechtoldt on the factorial study of perceptual 

speed .. French in his summary of Bechtoldtts investigation 

dexcribed the two closure factors as - "G. Facility in re-

constructing formal perceptual material possessing weak in-

trinsic structure •.• Y. Facility in organizing simultaneous 

visual configurations under distraction of continued actll.72 

The nearest approach to closure factors in Guilford's 

A.A.F. study appeared to be two "integration\1 factors73, a 

factor representing the persistence of a complicated mental 

set operating in complex clerical type work (Thurstonets A?), 

71.2£_ Cit. p127 

72French, 2£. Cit. p65. 

73Guilford and Lacey, .Q£. Cit" p225. 
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and a factor representing adaptability of mental set 

(Thurstone's E?). No closure factors were found in the 

study of reasoning abilities74 , possibly beCirause tests were 

chosen to test four major hypotheses and a number of sub-

hypotheses, none of which were concerned with closure. 

In the study of creative thinking abilities75 , three rele-

vant factors were described, the first of which, closure, 

represented a combination of Thurstone's two closure factors. 

The other two represented two types of flexibility - adaptive 

flexibility, the ability to change set to meet new require-

mente, and spontaneous flexibility or lability of ideas, 

which also requires a change of set bl,It the direction of the 

change is not restricted by the requirements. (Cf. with 

the second "integrationlf factor, and note that Guilford dis-

tinguished these factors from fluency factors). A further 

factor of interest in this study is one named "redefinitionll 

a shifting of the function of an object or part of an object 

in order to use it in a new way. This may represent an ae-

pect of closure, and is closely related to a process described 

by Duncker (see below). 

74Green, et. al. 2£. Cit .. 

75Wilson R.C., Guilford J.P., Christensen P.R., and 
Lewis D.J.~A Factor Analytic Study of Creative Thinking 
Abilities, II Psychometrika, 1954, 19, pp297-3ll. 
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Adldns a.nd rly76described two cloflure factors - speed 

of perceptu8.1 closure, in which a chaotic perceptual field is 

organiz.ed and flexibility of per-ceptual closur-e; while In 

the second order analysis77 a factor was tentatively identi-

A similar factor was 

described by Corter78 as 1113.. sort of ablll ty to cllange one IS 

mental set,. or plastj"ci ty, or mental flexibili ty, or ab:i.ll ty 

to try a new task. It 

rPhese stlJ.dies point to the existence of processes 

related to the manlpulatinlS of relation,s under the con-

straint of the given task - processes important for re88on-

ing and thus underl:ring Intelli gence. Two studies have 

boon directed speclfical1y towards the exploration of 

cl0 sure and reasoning, those of Botz,um79 and Pemberton80 
6 

Botzum identified speed of closure and flexibility of 

closure among the primaries, and in the second order domaln 

a cornposi te reasoning factor wl th high 10adJngs on space, 

76Ji.dldns and Lylerly, Op. Ci t. 

77M ,. d I\d]' • a 1:;ln an ,'i."nns, Cit. n.78 

78Corter, Ope Cit. p.21. 

79Botzum iN.A., Hi\. Facto a] Studv of Reasoning and 
Closure Factors, II P chom:etr:.:1}~I3..:., 1951, 16, pp361-386 o 

80pemberton C. IIrrhe Closure Factor He1ated to Other 
Cognltive Processes,1I P 1952, 17, pp267-388. 
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deduction, induction, and flexibility of closure. He ex-

plained the composite nature of thi's factor by pointing out 

that space and closure tests can be solved either analytical

ly or synthetically8l, and furthermore both induction and 

deduction involve certain configurational and gestalt e1e-

ments .. The other second order factors are of interest -

analytic tlsomething akin to Spearman's noegenesis"82 , con-

figurational or closure, and a bipolar factor - at one pole 

speed of association with well practiced associations, and at 

the other pole speed of closure, i.e. completing unstructured 

configurations. This bipolar factor parallels the results 

from an experiment by Saugstad83 in which there was negative 

correlation (ranging from .10 to .60) between incidental 

memory and problem solving. 

The aim of Pemberton's study was to test the hypothesis 

that the closure factors in perceptual t&sts would generalize 

to tasks requiring higher cognitive functions - an assumption 

often made implicitly in many of the foregoing investigations. 

810f. Speannan, who makes the same point - see Spear
man O. and WynD Jones L.L. Human Ability, 1950, (London: 
Macmillan) p70 .. 

82Botzum, 2£. Cit. p378. 

83saugstad P. tilncidental Memory and Problem Solving, II 

Psyc~. Rev.,1952, 59, pp221-226. 
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Her hypothesis was strongly supported with regard to the 

second closure factor - flexibility, although the evidence 

was not so clear cut for the first closure factor. One of 

the most interesting results was the confirmation of 

'rhurstone's hypothesis that flexibility of closure (C2) is 

associated with a deductive or analytic thinking, while 

speed of closure (Cl) is associated with inductive think-

ing. A Itreasoningl1 factor, with its highest positive 

correlation with Cl was interpreted as involving a synthetic 

apperception of the solution - similar to Rimoldi1s G, 

"Bringing parts together into a meaningful solution,lI and 

Meili's "globalization.11 On the other hand C2 was interpret

ed as corr.esponding closely with Meili IS "plastici tyll and 

Rimoldifs A - interplay of analysis and synthesis in which 

plastici ty is required. In the second order analysis the 

four factors extracted were interpreted as involving 

analytic processes, synthetic processes, speed of perception 

and fluency - i.e. the closure factors were regarded as com

ponents of traditional analytic and synthetic activities. 

( e ) Summat:X • 

This review of factorial studies has been presented 

in some detail because a mere listing of factors from many 

studies does not indicate the rather complex relationships 

among factors which may be superficially different. The 
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evidence presented has not been directed at the problem of 

the existence of 'g', for in fact most of the studies cited 

in detail have used multiple factor analysis. On the other 

tiand the evidence has been used as suggesting hypotheses 

as to the nature of 'g', and this must be distinguished 

from the practical application of multiple factors as for 

example in test construction. If 'g' represents a general 

level of cognitive functioning it is just as arbitrary to 

describe this function as noegensis plus abstraction, as to 

describe it as involving e.g. - globalization, pla~ticity, 

fluency and complexity (Meili). Ultimately the factorial 

analyses must be supported by data drawn from other types 

of psychological investigations, i.e. must enter into wider 

laws of cognitive functioning. 

In the preceding sections the main argwuent developed 

has been that intelligence consists of processes which, at 

least, involve the manipulating of relations, but that while 

Spearman drew attention to certain formal characteristics of 

relations and their fundaments, his analysis did not penetrate 

far enough. It appears from the factorial studies of in

telligence and reasoning, that there is some confusion in the 

interpretation of factors. At times the terms used are based 

upon the formal logical requirements of the problem - e.g. -
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deduction, induction84 and at other times upon somewhat 

vague introspective descriptions, especially of the Gestalt 

type - e.g. closure, globalization, restriction. 

11 struggle to interpret II as McNemar85 has called it, is a 

most crucial part of analyses in such a complex field as 

that of intelligence. Thurstone86 summed up the difficulty 

when he wrote - lilt seems to be essential, and it seems to 

be psychologically reasonable, that we must judge intro

spectively the psychological processes that are involved 

in the principal task of a test.lI 

Despite this difficulty the factors described above 

go at least part of the way towards enriching Spearman's 

analysis, particularly in stressing (a) the firmness of 

control or direction in the task situation - i.e. a 

84French, (.2£... Cit. 1951) has deduction lis~ed . 
as a factor in 37 of the 69 analyses he covered - ~nduct~on 
only 9 times. This identification of deduction may be due 
to this type of test item being relatively easy to con
truct, or to the fact that the investigators can recognise 
the formal requirements of deduction in a variety of 
situations more easily than for example induction. 

85 McNemar Q., tiThe Factors in Factoring Behaviour ll
, 

Psychometrik~, 1951, 16, pp353-359. 

86Thurstone, Ope Cit. 1941, p2l. 
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selective or restrictive factor8?, (b) the flexibility of 

manipulation where several patterns of relations conflict 

or distract i.e. a flexibility or plasticity factor, 

(c) the bringing together of parts into a pattern i.e. 

strength of closure, globalization, synthesis, (d) the 

interplay between, or bias towards, analysis or synthesis -

possibly a characteristic of flexibility. 

IV. - THEORErrICAL AND EXPERIMENTAL STUDIES 
OF REASONING AND PROBLn~ SOLVING. 

This field is extensive, and the sections following 

are not intended as systematic reviews, but as illustrations 

of the ways in which the analysis of intelligence as de-

veloped above may be linked to non factorial studies of 

reasoning and problem solving. Both te~ns have been used 

to cover the same type of investigation, and deal. with that 

aspect of behaviour usually designated as tlthinkinglt. One 

of the interesting features of such investigations, is the 

assumption, usually unformulated, that "intelligence ll and 

"problem solvingl1 are separate fields of research, thus 

apart from an occ.asional correlation of problem solving 

8?This has been recognised by Knight in his definition 
based upon an elaboration of Spearman r s noegenetic principle s,
see Knight R .. , Intelli :ence and Intelli.gence Tests, 1948, 
4th ed., (I,ondon: Methuen p16. 
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scores with intelligence test scores, there have been few 

attempts to link up the processes underlying both. This 

would be understandable if intelligence was formally defined 

as 'g', in the sense of a statistical concept, but as a rule 

no such fO~lal definition is rigirliliy adhered to. The ex-

planation may lie in the fact that intelligence is usually 

thought of as a quantitative index, with little regard for 

the qualitative character of what is measured, apart from 

the assumption that it has to do with II re l ational thinkingll-

yet this could equally well be a general reference to problem 

solving and reasoning! 

(a) Gestalt Studies. 

Although the emphasis on insight in Kohler'S original 

work did not throw much light upon the actual production of 

the solution, it did draw attention to the fact that one of 

the essential aspects of problem solving is the structuring 

of the situation around the focal points of data given and 

goal desired. Duncker88 examined this structuring more 

closely and built up a theory centered around the concept 

of IIfunctional solution," based upon the analysis of protocols 

of subjects working through a number of problems. In a 

88Duncker K., On Problem Solving, 1945 (Trans), 
Mon. No. 270. 
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problem the facts given are "explicated," i. e. elaborated, 

and relationships between the facts clarified, in terms 

of the goal. At the same time the goal is analysed by 

making explicit the conditions which must hold if the re-

quirements of the goal are to be met. The gap between 

lIexplicated" data and ilanalysed" goal specifies the nature 

of the solution, and leads to the fo~mulation of a 

"functional" solu.ltion or to a series of interlocking 

functional solutions. A further defining of the gap re

sults from analysis of conflict (i.e. what is wrong?) and 

analysis of material (i.e. what can I use?), and these 

analyses lead to a restructuring'oor the problem - a process 

influenced by the functional fixedness (embeddedness) or 

looseness of the elements in the problem. 

From this brief description of Duncker's theory, it 

CRn be seen that the processes involved go beyond the formal 

principles of noegenesis and link up with such factors as 

restrictive reasoning i.e. the analysing of the goal, or de

fining the task which will control the selection of relations; 

flexibility of closure and plasticity, 'i .. e .. the restructuring 

of the material, the loosening of embedded elements; speed 

and strength of closure, synthesis, globalization, i.e. the 

organizing of the unstructured material into a pattern, the 

combining of patterns, the forming of functional solutions; 
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hypothesis verification and sensitivity to logical necessity, 

i.e. the testing of a functional solution against the re-

quirements of the "gap." Duncker related these processes 

to intelligence quite specifically - i.e. !lIt seems very 

probable that the greatest differences between individuals 

as to so called intelligence ••• are based on differ~nces in 

the facility of restructurings" 89 • 

Wertheimer90 criticised those who explain productive 

thinking in term:? of the seeing of relations and summarised 

his own approach thus:- "To realize any relations, even if 

they are correct is not decisive, what is decisive is that 

they must be the relations structurally required in view of 

the whole, arising, conceived, used as parts in their 

function in the structure tl
• This is essentially the same 

view-point as Duncker's, although Wertheimer lays more stress 

on the process of restructuring - i.e. grouping, reorganizing, 

realizing structural hierarchy, structural transposibility, 

recentering etc. Both Rimoldi and Guilford make use of these 

concepts, e.g. Rimoldi's factor Garmna9l - reshaping and redis-

89Ibid, p30. 

90 Wertheimer M., Productive Thinking, 1945, (N.Y. 
Harper), pp43-44. 

91Rimoldi, Ope Cit. 1951. 
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tribution of the elements, and the Wilson Guilford et.al 

factor IIredefintionll or recentering. 92 Wertheimer also 

drew attention to the importance of the finding of the 

right question - Itputting the productive question is often 

more important, often a greater achievement than solution 

of a set question1193 • Wilson, Guilford et.a194 used a 

similar concept 1. e. It sensi ti vi ty to problems If in interpret-

ing their data, but as there were only two loadings greater 

than .30, this factor is of dubious value. This may, how-

ever, prove to be a fruitful line of investigation, especial-

1y in analysing the intellectual performance of high ability 

groups. 

Two groups of experiments on problem solving - those 

of Maier and Luchins - clarify some aspects of closure and 

set.. 'Maier's concept of ldirection"95 emphasised the 

selective effect of the particular task as formulated by the 

subject, i .. e. the direction IIdetermines the way various ob-

jects will be experienced l1 • Directions may become habitual 

and prevent the emergence of solutions, thus Maier contended 

92wilson, et.al. QR. Cit. 

93Wertheimer, Ope Cit. p123 

94Wilson, eta ale Ope Cit. 

95See for example Maier N.R.F., IIReasoning in Rats and 
Human Beings,tt Psych. Rev., 1937, 44, pp369-370. 
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that"reasoning involves the inhibition of persisting habits 

as well as the ability to form. solution patterns1196. Al-

though Maier did not relate his analysis to intelligence, 

the processes he described are directly related to the 

manipulation of relations and have a close bearing on the 

concepts of closure and of restrictive reasoning or control. 

Luchins97 constructed a particular type of problem 

situation in which the structure of the material created an 

inhibi ting set .. This is apparently a more specialised case 

of Maier's habitual direction, and again indicates the im-

portance of plasticity or flexibility in problem solving. 

There is, however, a more fundamental implication in 

Luchins' work - i.e. the set or rigidity may be generalized 

and represent an important dimension of cognitive function-

ing - e.g. the negative side of flexibility of closure. 

Although a general rigidity factor has been postulated by 

Rokeach~8 an analysis by Cattell and Tiner99 resulted in the 

96Maier N.R.F., "An Aspect of Human Reasoning" Brlt"J. 
Psych. 1933, XXIV, P55. 

97Luchins A.S. Mechanization in Problem Solving; The 
Effedt of Einstellung, 1942, Psych. Mon., No.248. 

98Rokeach M. "Generalized Mental Rigidity as aFactor 
in Ethnocentrism,1I J.Abnorm.Soc"Psych.1948, pp259-278. 

99cattel R.B. and Tiner L.G. tiThe Varieties of 
structural Rigidity,1l J.Pers. 1949, 17, pp32l-341 .. 
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breaking up of this general factor into types of rigidity -

e.g. rigidity characteristic of low intelligence, of low 

fluency, or of ideational inertia. Later work has thrown 

considerable doubt on the generality of rigidity, in fact 

Schroder and RotterlOO claimed that rigidity as a specific 

trait is no-existent but is "a failure to learn something 

rather than an inher~nt or original trait". They prefer-

ed to use the concept "flexibilityll as referring tofla kind 

of higher level behaviour which consists of expecting change 

and looking for alternative pathwaysulOl, behaviour which 

results from specific learning experiences. 

Goodsteinl02 found no evrodence to support Rokeach's 

conclusions, while Forster et. all03 in an experiment based 

on a group of well known problems rejected the hypothesis 

that there exists a generalized factor of intellectual 

functioning such as rigidity - flexibility. Their dis-

100 
Schroder H. M. and Hotter J. B., l1Rigidi ty as Learn-

ed Behaviour, It J. Exp. Psych. 1952, 43, p142 .. 

101Ibid, p149 .. 

102Goodstein LeD., "Intellectual Rigidity and Social 
Attitudes,tI J.Abnorm.§.9..2..Psych .. 1953, 48, pp345-o53. 

103F'orster N.C., Vinacke Vi.E .. , and Digman J.M., 
I1Flexibility and Rigidity in a Variety of Problem Situations,11 
J.Abnorm.Soe.~ch. 1955, 50, p2l5. 
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cussion on the use of such terms is worth quoting:-

We are inclined, however, to believe that terms like 
recentering refer to a kind of behaviour, rather 
than to a factor or ability - as one would say that 
fear is a kind of behaviour, so that anyone might 
display fear in some situations but not in others •.• 
if the basis for flexibility-rigidity is sought in 
the background of experience, then the notion that 
it is a general factor of intellectual functioning 
must be abandoned. 

Although flexibility in problem solving may depend large-

lyon experience, this would not automatically class it as 

being irrelevant to the functioning of intelligence, unless 

by intelligence is meant some purelytlinnate ll capacity 

(see d~ussion later in this chapter). In a relevant ex-

periment by Fattu et.al104 a complicated mechanical pro

blem was used to test certain criteria which might disting-

uish petween good and poor problem solvev~. The results 

indicated a clear cut difference on only one of the criteria -

namely stereotypy of behaviour, or problem solving rigidity. 

These examples of investigations in the general area 

of problem solving, particularly from the Gestalt viewpoint, 

illustrate the sort of linkage between factorial analyses and 

non factorial experimental studies which may lead to a more 

fruitful interpretation of the nature of intelligence. There 

l04Fattu N.A., Mech E., and Kapos E. Some Statistical 
Relationships Between Selected Response Dimensions and Pro
blem Solving EffICiency, 1954, Psych. Mon. NO.3??:" -- --
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is, however, another group of studies which presents an alter-

native explanation to the Gestalt theory of problem solving, 

and which poses some important questions in relation to 

intellectual func.tioning and development. Examples of this 

type of explanation have already been touched on in discuss

ing the work of Schroder and Rotter, and Forster et.al. 

namely the emphasis on learning in problem solving and reason-

ing. 

(b) Learning and Problem Solvi~. 

The word illearningll has been used in as great a variety 

of ways as "intelli:g~mce!~" and it is therefore not surpri sing 

that the relations between the two concepts have not been 

rigorously defined. In investigations of problem solving, 

however, there has emerged a sharpening of the distinction 

between what Harlowl05 has called \tuni-process theorisDs," 

i.e. those who explain problem solving in terms of learning, 

and tldua1-process theorists,1l i.e. those who make a dis-

tinction between learning and productive thinking (e.g. 

Maierl06 ) .. Another way of illustrating the distinction is 

105 Harlow H.F. Chapter on "Thinking" in Helson H. 
(ed), Theoretical Foundations in ~chology, 1951. 
(Van Nostrand)" 

106See especially Maier N.R.F. "Reasoning and Learn
ing,1I Psych. Rev .. 1931, 38, pp332-346. 
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in the difference in emphasis on the subject with his re

pertory of habits and methods, or the problem situation 

with its particular field structure. 

Modifications of the original emphasis on insight 

as a sudden restructuring of the field, have been in the 

direction of stressing the active participation of the 

subject, e.g. in such terms as exploration (Alpertl07 ), 

orientation (Adams108 ), search (Bu1brook109 ), trial and 

error experimentation (HartmannllO ), preliminary adaption 

(Dreverl11 ) or inspecting (Chrisof112 ). In a repetition 
-, 

of some of Kohler's original experiments with chimpanzees, 

Birchl13 has shown that one of the pre reqUisites for 

l07A1pert A. The Solving of Problem Situations ~ Pre 
choo1 Ch~l.dren, 1928, 'reach. CoIL Contrib. Educ. No. 323 0 

l08Adams D.K. "A Restatement of the Problem of Learn
ing," Brit.J.Psych .. XXII, pp150-178. 

109Bulbrook M.E. lIAn Experimental Enquiry into the 
Existence and Nature of Insight, \I Amer.~.!:.,sych., 1932, 
XLIV, pp409-453. 

110Hartmann G.W. "Insight Vs Trial and Error in the 
Solution of Problems, t1 !tner. J .. Psych .. 1933, 45, pp663-677" 

IllDrever J.1. urI'he Pre-Insight Period in Learning, II 
Brit.J.Paych.1934, XXV, pp197-203. 

112Chrisof C. tiThe FonImlation and Elaboration of 
Thought Problems, 11 Amer.J.Psych.1939, 52, pp161-185. 

113Birch H.G. liThe Relation of Previous Experience 
to Insightful Problem Solving,11 !. Comp. Psych., 1945. 
38, p381. 
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successful solution is experience with the materials used 

in the problem, and while he did not ignore the external 

field properties of the situation, he put the emphasis on 

learningl14 • His discussion of the experiment serves as 

a good sunrnlary of the uni-process point of view.-

This ability to reorganize previous experiences in 
accordance with the requirements of a new problem 
situation is the essential feature of problem 
solving. The ability to select from the available 
re~rtoire of recall and reorganize into new patterns 
of response previously learned, but not contiguously 
learned items of experience, makes possible an 
eno~mous expansion of the adjustive possibilities 
of an organism. 

Hartmannl15 distinguished between comprehension of 

the internal structure or organization of a situation and 

sagacity in selecting appropriate methodological approaches 

to the task. 116 This distinction is of value in helping to 

114In this connection see the interesting reports of 
experience deprivation on the problem solving ability of 
dogs (e.g. ThompsonW.R. and Heron W. liThe Effects of Re
stricting Early Experience on the Problem Solving Capacity 
of Dogs," Canadian J. Psych. 1954, 8, pp17-31) and rats 
(e.g. Hymovitch B. ~The Effects of Experimental Variations 
on Problem Solving in the Rat. 11 ~. Com..E... Physiol. I,sych.1952, 
45, pp313-321 and Forgays D.G. and Forgays JeW. rrThe 
Nature of the Effect of Free Envirorunental Experience in 
the Rat," J. Comp. Physioi. Psych. 1952, 45, pp322-328. 

115Hartmann, 2£. Cit. 

116Cf • Whitfield who distinguished between ilstimulus tl 

difficulty and flphenomenal" difficulty - Whitfield J.W. 
"An Experiment in Problem Solving;! Quart. J.Exp. Psych. 1951, 
III, p185. 
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bridge the gap between uni and dual process theorists and at 

the same time gives a point of contact between these studies 

of problem solving, and intelligence. It would be general-

ly conceded that there is some neurological limit to the com-

plexity of structure which a given organism is capable of 

comprehending and if this could be measured accurately it 

would be an index of an innate component or dimension of in-

telligence, assuming that experience could not affect this 

limit (although such an assumption may not be entirely valid 

- see discussion on Hebb below). On the other hand there is 

in any problem, or in any situation which is regarded as a 

measure of intelligence, a IIme thodological" component or 

medium which cannot be completely separated from the act of 

comprehending, and which depends upon the experiences of the 

organism .. This is such a reasonable assumption that its im-

plications can easily be overlooked because of the comparative 

uniformity of the sorts of experiences available in a 

particular culture. Thus while it would not be surprising 

to find that certain characteristics of constructive thinking 

among Greenlandersl17 may differ from those of groups of 

adults in our own culture, it would not be so easy to dis-

117 . 
Carmichael D .. M. llExamples of Constructive Think-

ing Among Greenlanders," Brit.J.Psych. J-940, XXX 
pp295-3l5. ---- -
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tinguish differences in experience as these may affect the 

ways in which children approach and handle a problem, such 

as a complicated syllogistic type item in an intelligence 

testl18 • 

The active participation of the subject in searching, 

experimenting, inspecting etc .. is the result of a long pro

cess of learning, a good deal of which is informal. 119 

Specific experimental evidence on this point is important, 

not only as supporting the general statement, which is after 
f 

all commonsense, but because it may link up this discussion 

of learning and problem solving with the central topic of 

intelligence. 

Harlow120 has reported experiments in which he was 

able to trace the development of learning sets in monkeys .. 

His particular standpoint is illustrated in the following 

l18Such differences in experience may be relatively 
unimportant from the point of view of prediction of scholas
tic success, but of considerable importance for a consistent 
theory of intelligence. 

119This leaves out of account the importance of 
motivation or ego-involvement in the task e.g. see Birch R.G. 
"The Role of Motivational Factors in Insightful Problem 

. Solving, It J. Comp.Psych, 1945, 38, pp295-317, and Adcock C.J. 
Intelligence and ~ ~el Achievement, 1952. Public. in 
Psych. No. l.-riellington: Victoria Univ. College) 

l20Harlow H.F. liThe Formation of Learning Sets," 
Psych. Rev .. , 1949, 56, pp5l-65, and "Analysis of Discrimin
a tion Learning by Monkeys, It J .. E!!2.. Psych .. 1950, 40, pp26-39. 
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quotation - !lWe wish to emphasize that this learning to 

learn, this transfer from problem to problem which we call 

the formation of a learning set, is a highly predictable 

orderly process which can be demonstrated as long as controls 

are maintained over the subjects experience and the diffi-

culty of the problems. 11121 In a summary of his position122 

he claimed that the range of appropriate reaction tendencie~23 

(i.e. learning sets) is a primary determiner of the 

efficiency of thinking, and these reaction tendencies are 

the result of experience or instruction in a wide variety 

of si tuations. It is not difficult to find evidence on the 

effects of trahing or experience in problem solving e. g.

Chant124 found two types of approach to problems, the inter-

pretative and the analytic, associated with different academic 

backgrounds; Maier125 presented evidence for a considerable 

1212£_ Cit. 19.49, p54. 

l22Harlow, 2£. Cit. 1951. 

123Cf • also Tolman who described the learning and use 
of "field cogni tion modes, II (Tolman E. C. lIThere is M.ore 'than 
ane Kind of Learning,1I Psych.Rev.1949,56, pp144-l55) and 
Berlyne who traced the development of I1trains of thought ll 

from simple responses to "ratiocination ll (Berlyne D. E., 
Knowledge and Stimilus Response Psychology,1I Psyce:.Rev.1954, 
61, pp245-254. 

124Chant S.N.F. flAn Objective Experiment in Reasoning, II 

Amer. J. Psych. 1933, 45, pp282-291. 

125Maier, Ope Cit. 1933 
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improvement following a short lecture containing general 

suggestions about methods of problem solving; Eagleson126 

reported an improvement in puzzle solving; Sargent127 

demonstrated the effects of different training procedures 

on anagrrun problems; and Faust128 found rapid improvement 

in a 1120 question ll problem series; Bloom and Broder129 

have given a detailed description of the effects of remedial 

training in problem solving; Furst130 has shown that critical 

thinking becomes less dependent on scholastic ability as in

struction increases; while Burt13l has stated that liability 

to reason is to a large extent a trainable technique II" 

Such illustrations as these do not, of course,prove 

very much, because from such limited experiments it is not 

126Eagleson O.W. "A Study of Puzzle Solving," 
~.Psych. 1940, 9, 259-268. 

127sargent S.S. llContrasting Approaches in Problem 
Solving, It J.Educ.Psych. 1942, 33, pp3l0-3l6. 

128Taylor D. W. and Faust W. L. "Twenty Questions: 
Efficiency in Problem Solving as a Function of Size of Group," 
~.~.Psy~~~ 1952, 44, pp17-31 

129Bloom B.S. and Broder L.J. Problem Solving Proce s 
of College Students, 1950, Suppl. Educ. Mon. (Chicago: 
Uni v.. Pre s s ) . ". 

13°Furst ~E. J .. IIRelationship Between Tests of Intelli
gence and Tests of Cri tical 'rhinking and of Knowledge," 
J.~.Res. 1950, pp614-625. 

131Burt , 2£. Cit. 1949, p193. The reference is to 
the logical group factor. Cf. Vernon f s swnrnary of studies 
in which training altered the factor content of tests -
Vernon, 2£. Cit. 1950, pp78-79. 
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possible to secure evidence on the important problems of per-

manence and generalization of transfer. They do, however, 

pave the way for a much more basic approach to problem 

solving in terms of learning theory, e.g. Hull132 has shown 

the possibility of understanding thought and reasoning in 

terms of his "fractional antedating goal reaction~' while his 

analysis of l1direction" in terms of generalization of drive 

stimulus and goal stimulus is very similar to Duncker's 

analysis133• An example of the type of learning experi-

ment which can f ; be set up to investigate complex processes 

is illustrated in a paper by Maltzman and Morrisett134 in 

which the building up of a set is shown to conform to Hull's 

principles (see also earlier reference to the work of 

Schroder and Rotter). These examples indicate ways in 

which experimental techniques and theories of learning may 

eventually link up with the study of the "methodological" 

component of intelligence. 

l32Hull C.L. ! Beha~our System, 195~, (New Haven:Yale 
Univ.Press) p.350. Cf. Hebb's "short circultingll of phase 
sequence s •. ~ - see below. 

l33I bid, p308. Duncker has linked his theory with data 
based upon the discrimination learning of the rat as studied 
by Krechesky and Tolman-see Duncker K. and Krechevsky I. 
liOn Solution Achievement," Psych.Rev. 1939, 46, pp176-l85. 

l3~,1al tzman I. and Morri sett L. "Difficult strengths 
of Set in the Solution of Anagrams, 11 i[.~.Psych. 1952, 44, 
pp242-246. 
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It has been pointed out that it is necessary to dis

tinguish between several uses of the word rtintelligence"135. 

Hebb, for example di stingui shed between intellj.gence 

A - innate potential, and intelligence B - average level of 

performance or comprehension. While Hebb was mainly interest-

ed in the effects of early experience in relation to B, there 

is no reason why the influence of later learning should not 

also be considered. There have been many reviews of environ-

mental influences on intelligence test scores~36 although one 

of the great difficulties in interpreting these studies is 

that of terminology. Furthermore, while it is possible to 

specify and control certain influences - such as coaching -

it is very difficult to specify the intellectual stimulation 

value of the "environment" in the broad sense of home or 

school - and even more difficult to control it, or to know at 

what stages of development certain stimuli are crucial. While 

the detailed technical problems associated with fluctuations 
I 

135e • g :_ Cattell R.B., Feingold S.N., and Sarason S.B. 
IIA Culture Pree Intelligence IL'est: Evaluation of Oultura,l 
Influences on Test Performance." !!:..Educ.Psych.,1941, 32, 
ppSl-S2; also Hebb D. O. 'me Organization of Behaviour, 1949 
(N.Y.: Wiley) p295ff. 

l36Interesting additions to the literature are the 
brief reports by Anastasi, in the Annual Review of PsycholoS7 
(stone O.P. and Taylor D.W. eds. (Stanford:Annual Reviews Inc). 
pp147-148) of stUdies in Sweden and Holland on the influence 
of length and type of schooling on intelligence test scores -
Cf. similar results in the study by Lorge - I1Schooling Makes a 
Difference, II Teach. 0011. Rec. ,1945, 46, pp483-492. 
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in intelligence test scores are gradually being clarified, 

it is necessary at the same time to study the implications 

of the experience or methodological factor in the more 

general descriptions of aspects of intelligence, such as 

Hebb 's "BII. 

The various studies described in this section have 

been selected, not because they represent every aspect of 

problem solving and learning, but because such groups of 

studies help to specify the ways in which experience enters 

into the functioning of intelligence. In order to stimUlate 

more research on problems related to this functioning it is 

necessary to broaden the concept of intelligence by linking 

it more closely with cognitive functioning in general, in 

terrllS not only of measurement but also of development. 

v .... COGNITIVE THEORIES. 

Speaftuan developed his theory of intelligence within 

the framework of a more general cognitive theory, but since 

that time discussions of intelligence have in the main hing

ed around specific problems, while more general theoretical 

problems have been neglected. Although this has resulted 

in a necessary and valuable clearing of the ground, it 

seems that the time is ripe for a new approach to the con

cept of intelligence in the light of developments since 

Spearmanfs original theory was formulated. 
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process developed in this chapter has been used in order to 

emphasise inter-relationships among certain groups of stUdi~~? 
and to suggest that a theory of intelligence must take into 

account qualitative differences in the processes which under-

ly intelligence, the relation of these processes to per-

ception and thinking, and the part played by learning in 

their development. 

It has been pointed out138 that Hebb and Piaget have 

contributed towards a theory of intellect, yet one of the 

outstanding features of these two writers, which does not 

seem to have been sufficiently appreciated, is the com-

plementary nature of their theories. Furthermo.re, both 

theories account for the influence of experience in intellec~ 

ual development, and deal with intelligence in the context of 

a more general cognitive theory. In brief, their emphasis 

l37'l"'hese have not included studies on concept formation 
- Vinacke has given an excellent review of relevant studies, 
(Vinacke W.E. liThe Investigation of Concept Formation," 
Psych. Bull. , 1951,48, ppl-31) and Hearnshaw has pointed out 
the implications of these stUdies for a theory of intelli
gence (Hearnshaw LeS. tiThe Psychological Study of Conceptual 
Thinking,1I Brit.~.Psyche 1954, XLV, P5). Studies on 
"fluencyll have not been included, (e.g. see Rogers C.A. 
"The structure of Verbal Fluency, It Brit.~Psyc:£. 1953, 
XLIV, pp368-380) although it is likely that there exists 
some functional connection between fluency and flexibility. 

138 . 
Hearnshaw, 2£. C~~. 1951, p3l7. 
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is not on the abilities which make up the nstructure" of 

the mind, but rather on the interplay between hereditary 

mechanisms and experience which results in the nconstruction" 

of the mind .. What Thomson139 has described picturesquely 

as "an intricate network of possibilities of intercom-

munication ••• sub-pools ••• categories interlaced and inter

woven ••• " Hebb140 and P1aget14l have described in terms 

which cab. be defined and used systematically, yet which 

express essentially the same point of view as Thomson's. 

The two theories are not unique in showing the re-

lationship between perception and intelligence, for example 

Heidbreder142 , Krech and Crutchfield143 , Combs144 and 

l39 rr1}lomson !i. 'rhe Factorial Analysis of Human Abilitx, 
1950 4th ed., (Univ. London Press) p303 and p309. 

l40Hebb , 2.E,.Cit. 

l4lPiaget J. The Psychology of Intelligence, 1950, 
(London: Routledge & KeganPaul), and The Origin of Intelli
gence in the Child, 1954 (London:Routledge and Kegan Paul). 

l42Heidbreder E., IIToward a Dynamic Psychology of 
Cogni tion, II Psyc.£. Rev .. 1945,52, ppl-22. 

143Krech Do and Crutchfield R.S. 1beof1 and Problems 
of Social Psychology" 1948, (N.Y. :1VIcGraw Hill especially 
chap. 8. 

l44Combs A.W. "Intelligence from a Perceptual Point 
of View,11 !!..Abnorm.Soc.Psych., 1952, 47, pp662-673. 
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Krech and Calvin145 have all attempted to clarify this re-

l~tionship. 'l'hey are, however, outstanding for the way in 

which they have dealt with experience as necessary for the 

development and completion of categories of thought. Al

though Bebbls theoretical "model" is neurological, and 

Piaget's biological, the correspondence between the two 

systems is very close, as ce,n be seen from the following 

examples. Bebb's basic structure is the cell assembly, a 

diffuse structure of cells which develops through repeated 

stimulation - Cf. Piaget's schema built up from repetition 

of a reflex under varying conditions. Both can act as 

"closed systems't, and in fact it is only by this action 

that they become consolidated, but while so acting they not 

only facilitate (Bebb) or assimilate (Piaget) new sensory 

data, but also accommoda;te(Piaget) or integrate through 

synaptic growth (Bebb). Repetition and association of c~ll 

assemblies leads to the development of phase sequences (Cf. 

Piagetfs co-ordination of schemata) which when established 

have some independence from sensory contro~ and are typically 

"short circuited fl in a rapid discharge (Cf. the growing 

efficiency of Piaget1s circular reactions). In both 

l45Kreah D. and Calvin A. "Levels of Perceptual 
Organizatlon and Cognition,lt J.Abn~.Soc.Psych.1953,48, 
pp394-400. 
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theories the selectivity of attention or set is explained 

in terms of the relationshi~f the structures built up, 

to the particular stimulus, i. e. central facili tiation 

(Rebb) intentional sensorimotor adaption (Piaget). The 

development of thinking is treated as the ever increasing 

complexity and freedom from sensory dominance of the phase 

sequences (Rebb) or the elaboration and operational group-

ing of mobile structures (Piaget). 

These few illustrations do not really bring out the 

most significant feature of the theories - i.e. their 

demonstration of the operation of intelligence as "embracing 
146 

the whole mental organization". Piaget speaks for both:-

"Intelligence is thus only a generic term to indicate the 

superior forms of organization or equilibrium of cognitive 

structurings ••• this use of the term precludes our determin-

ing where intelligence starts"14'7. From another point of 

view the theories spring from a common viewpoint represented 

again by Pmaget148 - "The schema (Cf. Rebbts cell assembly) 

is therefore a Gestalt which has a history,1I and it is in 

the investigation of this IIhistOI'ylt that the studies of 

learning and intelligence coalesce. Rebb shows why such a 

146Quoted from Meili by Myers, 2£. Cit. p22 

147Piaget, 2£. Cit. 1950, p7. 

1482£. Cit. 1953, p384. 
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coalescence is necessary and how it can operate, while a 

more detailed investigation of Piaget's central principles 

of assimilation and accommodation, would in effect be a 

study of generalization and discrimination in learning. 

Although the two models briefly described represent a pro-

gramme for research rather than completed sets of demon-

strated principles, they do point to ways in which those 

aspects of behaviour called perceiving, learning, thinking, 

problem solving, and intelligence may be related more 

meaningfully. 

In fairness to Spearman, it should be pointed out 

that although he emphasised a logical concept of intelli-

gence, his conception of the development of intelligence, 

which he did not attempt to elaborate, was not after all so 

different in principle from the more systematically expressed 

conceptions of Hebb and Piaget - as can be seen from the 

following statement: _ 149 

The eductive growth is unlike the building of a wall ••• 
It is more like the waxing of a tree, which does not 
first compJete its roots,. then stem, then branches, then 
leaves, all in succession, but develops all these over
lappingly. So in cognitive cellulation also, the 
lower levels are allowed only a limited degree of 
priority. Whilst they are still extremely obscure, 
the upper levels already begin growing also, and to 
the extent that their as yet very imperfect under
structure becomes from moment to moment capable of 
supporting. 

149Spearman, Q£.Cit. 1923, p82. 



One difficulty should be briefly mentioned before 

concluding - namely the problem of terminology, for in a 

discussion of this nature it is an embarrassment to have 
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no active participle for the word intelligence. This is 

more than a grammatical difficulty, but strikes at the 

very root of the problem of the nature of intelligence" 

The question arises as to whether there is something to be 

gained by abandoning the word intelligence, as has often 

been suggested, and using instead descriptions such as 

tlgeneral scholastic ability" which imply measurement and 

which are frankly dependent on the type of criterion against 

which test are validated, or the type of prediction for which 

they are constructed. By this means the way would be open 

for the analysis of these abilities (as defined above) in 

terms of qualitative differences in the cognitive processes 

involved, and would clear away many of the presuppositions 

which have grown up around the concept of intelligence" 

VI" - SmVllVIARY OF CHAPTER I. 

1. There has been a tendency to confuse the analysis 

of intelligence as product willth the investigation of intelli

gence as process. 

2. Spearnlan's noegenetic principles plus abstraction 

have been accepted far more uncritically than his statistical 

analyses. 
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3. Thurstonefs work led to a partial rapprochement 

wi th Spearman although his conception of the central in

tellec :I:;i ve factor was broader than Spearman r s - in particular 

his inclusion of "closurell factors. 

4. Later factorial studies of intelligence may be 

interpreted as adding the concept of control or direction 

i.e. the ordering of relations in the light of the task. 

5. Factorial studies of reasoning have produced a 

crop of factors - some being interpreted in terms of Spear

man· s principles, others confirming the concepts of closure 

and control, while still others have been interpreted in 

terms of analysis and synthesis, or deduction and induction. 

6. In non-factorial studies of reasoning and problem 

solving, the Gestalt analyses have helped to clarify the 

factorial interpretations, and while the studies of problem 

solving as learning have created some difficulties for a 

theory of intelligence, these difficulties may lead to a 

clarification of the role of learning and experience in 

intelligence. 

7 .. In general these groups of stUdies have been 

selected as evidence that advances in understanding the 

nature of intelligence may come from a more conscious 

attempt to link together the interpremtion of factors from 

analyses of intelligence and reasoning, the results of 
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lnvestigations into the nature of problem solving, and 

developments in learning theories and experiments. A 

type of cognitive theory which can deal with intelligence 

in relation to these other fields has been illustrated 

by linking the theories of Hebb and Piaget .. 



CHAPTER II 

STUDIES OF COGNI1rrVE ERROR. 

It has been shown in chapter I that it is reasonable 

to interpret intelligence, as a process, in terms of pro

blem solving and reasoning, and that such an interpretation 

not only fits in with many factorial stu<iies, but also opens 

up the possibility of examining more closely the IImethodol

ogicall1 component of intelligence. Although it is diffi

cult to make a direct attack on this problem, precedents 

in such fields as reading and arithmetic, for example, (or 

even in the study of medicine, to use a much more spectacular 

example) suggest that an indirect attack through a study of 

mal-functioning may yield much valuable information about 

the processes which underly normal functioning. 

As applied to the arguments developed in the previous 

chapter, this means that a study of errors in tasks designated 

"intellectual fl should link up with the study of errors in the 

whole cognitive domain. Before attempting to investigate 

a segment of this very broad problem, it is necessary to con

sider what has already been achieved, and to note its bear

ings on the interpretations of intelligence already discussed. 

Although there are not many major accounts of cognitive error, 

there have been three or four systematic studies, and a 



number of incidental references. 
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The plan adopted irY this 

chapter has been to present (I) the l3ystematic studies, 

(II) experiments bearing directly upon them, (III) the 

Gestalt account of error, (IV) a classification of errors 

found in the li terature on problem solving and reasoning, 

(V) Some specific errors in intelligence test items, 

(VI) a brief account of fac'~orial studie s of II carefulne ss II , 

(VII) conclusions. 

I. - SYSThlilATIC STUDIES OJ? ERROR. 

There are two particularly significant accounts of 

cognitive error - significant because they both spring from 

more general theories of thinking and because they present 

contrasting viewpoints - these are the studies of Selz and 

Spearman. Strictly speaking, Selz comes first chronological-

ly, although from the point of view of exposition, it is 

more valuable to deal with them in the reverse order, partic

ularly as Spearman made no reference to the work of Selz, 

and Selz's account covers those aspects of Spearman's theory 

which are most inadequate. 

(a) Spear-man 

Spearman wrote an article on the origin of errorl in 

which he claimed that the only sound theory from which error 

ISpear-man C. ttThe Origin of Error, tl J.Gel}..Psych. 1928, 
1, p34. 
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can be predicted is his theory of noegenesis, in particular 

as it is affected by one of the minor quantitative laws -

i.e. retentivity. He summed up his position thus:-

1I ••• the liability to error must needs ensue whenever an 

item arises in any context by virtue', of reproduction, but 

is then taken as being there by virtue of intuitive evidence 

such as invests the three principles of noegenesis ••. " After 

showing that the two conditions which most favour the dis-

placement of the correct response by an incorrect one, are 

resemblance and contiguity, he wrote - I1But these two 

conditions of displacement ••• are just the two conditions 

of reproduction itself. 112 

Although he quoted approvingly from the work of 

Laycock, who explained errors in terms of associative re

production replacing eduction, including Itreproduction of 

methods ••• without any attempt to determine their suitability 

in the ••• si tuation ll 
- "pupils reacted to the situation as a 

whole ll - "no attempt to analyse the situations into sub

problems,,3, he did not comment on the possibility that the 

errors were equally - on the evidence of the very examples 

quoted - failures in analysis or in the adequate structuring 

2Ibid, pSl. 

3Ibid, p39. 
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of the problem, as well as failures due to reproduction. 

He did not concede the possibility of incorrect eduction 

being a cause of error, in fact although he pointed out 

that the ascribing of error to creative imagination (Le. 

the operation of educing correlates) would be a formidable 

objection, he quickly dispensed with the objection by stat-

ing that it is the process of mistaking the mental pre-

sentation for real existence which is the error, not the 

actual educing of the correlate4 • This defence is not 

convincing, in fact it weakens his whole theory, for accorQ-

ing to this line of thought noegenesis does not then refer 

to a really basic process in thinking, but merely to the 

logical verification of a correct answer. 

One further example sums up Spearman's point of 

view and illustrates its weakness - IIFor any item or relation 

whatever may fit their original context perfectly well and 

yet, on being retained when this context changes, may result 

in presenting any degree of misfit.,,5 He emphasised the 

condition of "being retained,fI yet it would seem that the 

error springs from the failure to understand the implications 

of the change of context, while the reproduction of the item 

or relation arises ~ a result of this faulty approach to the 

4Ibid, p49. 

5I bi p33. 
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problem i.e .. the crucial factor is "relevance ll (a matter of 

noegenesis?) not retentivity. 

(b) Selz. 

A critical account of Se1z t s theory of thinking has 

been given by Humphrey6 who while dubious of the "rather 

rarified doctrine of the Relational Fact, with the other 

implications belonging to the Austrian schooL." yet 

stressed the originality and importance of Se1z's emphasis 

on ttthe idea of total integration in the process of think-

ing. n This process of integration is illustrated by Se1z's 

rejection of the Wurzburg analysis of thinking as repro

duction under the stimulus of a determining tendency7 and 

his stress on the total Aufgabe or task complex which 

initates and directs the finding of the means to the solution. 

The similarity of this conception of productive thinking to 

Dunckerfs analysis can be judged from the following quotation 

from Se1218 :-

All general operations of the F'inding of Means have 
this in common, that they are introduced by the 
schematic anticipation of operations which lead to a 
determinate resu1t ••. The:Specia1 operations which are 
being sought are indirectly determined in this antici
pation by their consequences, which constitutes the 
goal; that is to say, they are indirectly determined 
as means to this end. 

6Humphrey G. Thinking, 1951, (London:Methuen),p149. 

7I bid, chaps. 2-4. 

8Quo ted by Humphrey Qg.Cit. pp139-140. 
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Humphrey criticized Selzts theory on the grounds that while 

it may be useful to refer to productive thinking as dependent 

upon a schematic complex, it is false to assume that thinking 

proceeds by complex - completion, for it is really a case of 

complex - formation9 • Bearing in mind this limitation, it 

can be seen that Selz has given a useful clue to the under-

standing of error, nrunely in pointing to the possibility of 

a false or inadequate schema for a given problem, which then 

determines what means to the end will be chosen from the 

mental operations and concepts already aVcilable. There is 

not really very much difference between Selz's Il schematical-

ly anticipated complex l1 and Spearman's noegenesis, but the 

main advantage of Selz's theory lies in its emphasis on the 

total structure of the task - just that aspect which is most 

neglected in Spearman's theory. 

The discussion above would not have been warranted 

if the problem of error, in this theory, had been,merely 

described in so general a way; however, its purpose has 

been to introduce the necessary background in order to 

give body to the specific theory of error developed by 

SeIze This theory has been described in detail by WilcockslO 

9Ibid, p143. 

10vVilcocks R. W. liOn Substitution as a Cause of Errors 
in Thinking," Amer.J.Psych. 1928, 40, pp26-50. Wilcocks 
points out that hfs-summary follows closely, in translation, 
Selz's own words - see especially pp26-29. 
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and the following details have been drawn from this des-

cription .. 

The theory is based on the assumption that errors a-

rise, not because of strong reproductive tendencies, but as , 

a result of the particular task directed iihtellectual opera-

tions which serve the solution. "The most common ground 

for these errors was, in his experiments, that a related 

problem served instead of the one actually set n11 - this may 

be called I1task displacement" .. Conditions which may produce 

such displacement appear to be dependent upon a law of part 

efficiency - i"e. not all parts of the task actually set are 

sufficiently active. 'rhis law operates through the dropping 

of some characteristics of the task, the prepotency of 

particular elements, the low dispositional effects of some 

elements and readiness to attend to the more abstract or 

general characteristics of the task. What does remain of 

the original task complex, i.e. that part which still operates, 

is called the "residual complex" 12 • 

llIbid, p27 .. 

12An interesting set of principles, in many respects 
very similar to those developed by Selz, has been worked out 
in systematic fOfitl by Hollingworth - namely his general laws 
of redintegration, (Hollingworth H.L."General Laws of Redinte
gration," J.Gen.Psych.1928,1,79-90,) which cover such 
characteristics as effectiveness of partial stimuli, complete
ness of response as a function of completeness of stimuli, 
greater instigative potency of prepotent details, reinforce
ment (synergy) or neutralization (inhibition) of stimuli, 
organization of stimuli as an expression of total past history, 
incomplete stimuli functioning as complete stimuli as a result 
of previous contexts.. Many of these principles can be trans-
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A. number of conditions may affect or cause the opera-

tion of part efficiency - e.g. in general, misunderstanding 

of the task (a related but not identical task is attempted), 

or more specifically, lack of clarity which reduces conscious-

ness for those parts of the task with low dispositional 

efficiency; distractions of attention,:; restless or hurried 

approach to the task; underestimation of the difficulty of 

the task; displacement of meaning of the task in the direction 

of a more fami~r problem with an easier solution. 

These conditions, as related to the general theory, 

give a much more satisfactory account of the genesis of 

error than that given by Spearman. although a combination of 

this account and Spearman's analysis of reproduction is pro-

bably even more satisfactory. 

11.- RELEVANT EXPERIMENTS. 

In the paper quoted previously, Wilcocks set out to 

examine a number of introspective protocols of simple re-

action tasks in order to produce evidence which would show 

that Selz's description does not excluae the process of sub-

stitution - a source of error in thinking formulated by 

Muller and Pilzecker in terms drawn from the traditional 

lated quite readily into a form compatible with Selz's 
er1"or theory. 
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laws of association,13 and very similar to Spearman's des-

cription of reproduction" 1~e evidence supported the con-

ception of sUbstitution or association as an error producing 

factor and pointed to the conclusion that part efficiency and 

substitution are not mutually exclusive processes .. 

One of th.e great limitations of Selz f s work was that 

he based his experiments on a very simple situation e.g.-

a type of reaction such as "Give the coordinate of parson". 

In view of this limitation an experiment by Fortes,14 in 

which the errors on perceptual intelligence tests were 

analysed in the light of Selz's theory, is significant. His 

subjects were children of an average age of 13 years, and his 

analysis was based on objective records checked by question-

ing tla large number of children ll although he does not give 

any details about this questioning .. 

Types of errors found15 may be sun~arized in the follow-

ing way:-

l3S "'\1°1 k ee Vd coc S, 2£ .. Cit .. p29. 

l4Portes M. flA Study of Cognitive Error," Brit.J.Educ. 
Psych., 1932, 2, 297-318. Prom the description of the tests 
it appears that these were similar to the Raven Matrices. 
tests. 

l5Ibid p3llff 
-' 
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(1) Given figures cognized with insufficient determinate

ness, e.g.- educing an incidental relation .. 

(2) Reproductive effect of the actual test material, or 

perseveration, accounted for very few errors. 

(3) Errors of subsumption - i.e. the given figure subsumed 

under a fMliliar concept, often leading to distortion of the 

figure by supplementation .. 

(4) Displacement of cognitive energy from a total situation 

to a part only - i.e. certain elements prepotent. 

(5) Correct general interence made, but not tied to the 

specific context, or beginning and end points of the sequence 

of relations. 

(6) Constitutive relations displaced by conjunctive or 

additive relations i.e. an easier or more familiar type of 

relation. 

(7) Displacement of the critical relation in an eductive 

process by a contingent experience. 

Fortes pointed out that his results support Selz in 

placing the greater weight on "displacement" as a source of 

error, rather than reproduction in Spearman's sense, and al

though he suggested that indeterminate cognition of the total 

perceptual situation was the antecedent condition for their 

occurrence, yet he realized that there are still more basic 

questions e.g .. -



•• is this a purely cognitive phenomenon, a problem of 
mental span or of the distribution of attention; or 
is it a conative phenomenon, a problem of the main
tenance of a mental set or of volitional control of 
the cognitive explor'ation of a ai tuation? •• It may 
be conjectured that reproduction is resorted to in 
perceptual situations which are capable of evoking 
associative reproduction when, for conative or 
cogni ti ve reasons, the sub j ect fails to apprehend 
the relations constituting the situation. It 
would thus be a sort of regression to a more pri
mitive level of coping with cognitive situations. 16 

In an extensive study based on items used in the 
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Scholastic Aptitude tests of the College Entrance Examin

ation Board, Brighrun17 explored various types of test 

material and methods for handling results, in order to 

throw some light on the possibility of a systematic study 

of solutions as a didactic device. One of his major find-

ings was that errors are merely II characteristic solutions 

of the problems set~'18 and he rej ected Spearman's theory 

of error as merely a labelling of the one process noegenesis 

if the solution happens to be right, and reproduction if it 

happens to be wrong. - IIIn any g:Lv,en case of error the assign-

ment of a certain portion to eduction and the rest to repro

duction will merely generate qUibblinglll9 • 

l6Ibid, p3l7 

l7Brigham C. A StUd
1 

of Error,1932, (N.Y. College 
Entrance Examination-Board .--

l8Ibid p84. 
--' 

19Ibid, p80. 



73 

As a result of a study of solutions to synonym tests 

he pointed out that although the problems may be presented, 

and the answers recorded simply, yet the psychologica.l 

structure of the situations may be exceedingly complex. 

The displacement of a problem from a narrow to a much broad

er (and mainly irrelevant) context is illustrated in his 

observation that the group refused to accept premises as 

printed, as true, but judged them "in the wider universe 

of experience 1l20 • On the whole his attitude is summed up 

in the statement u ••• our studies have fundicated error to 

be not capricious, but orderly1l 21. 

From these few studies in which direct reference has 

been made to the two systematic studies, it is apparent 

that Spearman's theory of error, although accounting for a 

part of the error producing process, is inadequate, while 

Selz's theory in adding the important principles of task 

displacement and part efficiency, has proved useful in 

drawing attention to the perception of the problem by the 

subject, and in providing a useful set of concepts for 

analysing answers which to the experimenter may appear 

capricious but which from the poin·t of view of the subject, 

are orderly. 

20 Ibid, p194 .. 

21 Ibid, p195. 
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III.- THE GESTALT ACCOUNT OF ERROR. 

Although the assumption is made throughout Gestalt 

writings, that failure to structure, reorganize, etc. may 

lead to error, yet there are a few specific references to 

error worth noting briefly. 

Kohler22 described three types of errors observed in 

his experiments with chimpanzees - (1) "Good" errors - i.e. 

the ob-s-ervation of the animal f s behaviour, rather than pre-

occupation with human achievements, will sowetimes show an 

error to be quite reasonable in the circumstances. 

(2) Errors due to a complete lack of comprehension of the 

conditions of the task. (3) "Crude stupidi tie sari sing 

from habit in situations which the animal ought to be able 

to surveytl ... habits which are not accidental, but the 

"after effects" of previous solutions. He mentions drowsi-

ness, exhaustion, colds or excitement, as conditions favour-

ing this type of error23 • These three types of error fit 

in well with some of the types listed by Selz and Fortes, 

and point again to the significance of understanding the 

nature of the task and judging the relevance of habitual 

methods of solution. 

22Kohler W. The Mentality of Apes, 1927, 2nd ed., 
(London, Kegan Pau~p194. -- ----

23Ibid, p195, Cf, with Selz i.e. influence of dis
traction, restlessness, lack of clarity. 
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Duncker24 summed up this general point of view -

itA solution ()fonceived without functional understanding often 

betrays itself through non-sensical errors" - and in the 

analyses of some of his subjects protocols, reported errors 

due to attempts to escape from the original setting of the 

problem, "single track" proposals which leave out of consider-

ation all other factors, and confusion of the original pro

blem with another for which the correct solution is known. 25 

Similar sources of error were noted by Wertheimer,26 i.e. 

inadequate view of the whole situation; lack of breadth of 

view - "Even when he has it at the beginning he may lose it 

in the process because he is busy with detailsll; overextended 

view; premature or short cut closure - "Often the impatient 

desire to find the solution focuses the eye too exclusively, 

too strongly .. " (Cf. Selz - hurried approach) .. 

Errors ari sing from the "bldlndl! transfer of habits, 

pointed out by Kohler and demonstrated by Wertheimer27 in 

24Duncker K. On Problem Solvin~, 1945, (Eng.Trans.) 
Psych. Mon. No.. 270. 

25Ibid, Footnotes 17, 18 and 20, P15. 

26Wertheimer Me Productive Thin~ing, 1945, (N.Y. 
Harper) p195, Cf. Fortes type 5 errors. 

27Ibid p141ff .. --' 
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his experiments on the area of a parallelogr~have been 

described in more detail by Maier and Luchins as "habi tual 

direction ll and "mechanization", the one resulting from the 

typical experiences of the individual with the materials 

of the problem, the other being created by the particular 

mode of presentation of the materials. 28 

Some objections to the Gestalt interpretations are, 

that they are altogether too subjective and even speculative, 

that they lack the rigour of the more systematic theories of 

learning, for example, and that they are descriptive, not ex-

planatory .. These criticisms may be justified, yet Gestalt 

concepts do appear to give more immediate meaning, however 

28See discussion in previous chapter on Maier and 
Luchins. That Maier's conception of tldirectionll may be an 
oversimplification has been suggested by Weaver and Madden, 
who repeated one of Maier t s crucial experiments with somewhat 
different results (Weaver H.E. and Madden E.H. I1IDirection' 
in Problem Solving, "J.E.~ych. 1949, 27, 331-345). 
Furthermore, the same applies to Luchins' interpretation of 
mechanization, for as Goodstein has pointed out -(Goodstein 
L .. D. "Intellectual Rigidity and Social Attitudes, n 
J.Abnorm.Soc.Psych, 1953, 48, p35l)" ••• it is questionable - ------ --- --~--that a shift from the old, set solution, to an alternate 
solution represents any real gain. Why should the sub
ject want to change his problem solving technique? The 
previous technique was adequate; the directions in this 
study and all similar studies were to find the solution, 
not find the most direct solution, or to find more than one 
solution, the rigid and-non rigid solutions were still 
correct. 11 
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subjectively (or perhaps because of this subjectivity),than 

do concepts drawn from learning theory. Thi s may be in-

evitable at the present stage of psychological knowledge, for 

learning theorists, such as Hull or Skinner, have been 

interested in observing behaviour in strictly controlled ex-

perimental situations. Because of experimental isolation, 

they do not so readily yield to pressure from those, such as 

teachers, who want concepts that they can transfer immediate-

ly to everyday learning situations. On the other hand, in-

vestigators like Selz, Duncker and Wertheimer have observed, 

in a much less rigorous way, typical sarl1ples of everyday 

behaviour, in the form of human problem situtions. This 

characteristic explains why the various analyses of error 

presented above (and those presented in the next section) 

are often expressed, and interpreted in concepts drawn from 

Gestalt literature. 

As examples of the way in which more rigorous analyses 

may develop, two approaches may be briefly described. 

Firstly that of Ammons29 who gave an example of part of a 

postulate system which could define error in terms of pro-

perties of stimuli and responses; the particular sample 

29A.mrnons R.B. 11 'Error' Theory and Measurement,1I run 
Learning Theory, Personality Theory and ~linical Re~earch, 
(The Kentucky S~nposium), 1954, (N.Y. Wiley) pp138-l47. 



78 

presented, being maj.nly to demonstrate increase in errors as 

a result of a high drive. His short exposition included a 

description of a type of experiment in which drive was 

measured in terms of inclusion of hard questions among easy 

ones, and errors in terms of erasures, crossouts, write overs 

and mis-spellings. It is difficult to assess the significance 

of Ammon~ error theory until it is developed more fully. The 

other approach is illustrated briefly in l\Uller I s work on 

language and cornmunication30 , in which he discussed errors 

in terms of communication theory (Le. IInoise") and linked 

them to linguistic change, e.g. "analogic Ti change - "changes 

in the direction of greater regularity or systematization". 

rrhis type of change of material has already been illustrated::!. 

and is referred to many times in the errors described below. 

IV. - CLASSIFIC.ATION OF ERRORS FOUND IN 
THE LITERATURE ON PROBLEM SOLVING. 

rrhe following classification is by no means rigid, and 

in fact incorporates overlapping groups; although the errors 

reported come from many different sources, with different age 

30Miller G. AI> f;anguage and Communicati 
McGraw Hill), p194. 

1951, (N. Y. 

31See Selz and Fortes above. The same type of change 
has been noted in the experiments described by Bartlett in 
his work on remembering. (Bartlett P. C. Remembering, 1932, 
Ca.mbridge Universi ty Press). -~ 
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groups and different materials, in the interests of clarity 

they have been reduced to a few descriptive, although not 

logically distinct, categories. Frequency with which cer-

tain types of errors are mentioned cannot be taken as an in-

dication of the significance of the error in problem solving; 

it is probable that certain types of error are more easily 

noted or described than other no less significant errors, 

furthermore it should be borne in mind that in most of the 

studies mentioned, there was little direct exploration of 

error (an exception is the study by Bloom and Broder). 

Despite the arbitrary nature of this classification, it 

does at least help to fill the gap between theoretical .ac-

counts and direct evidence, and has the advantage of arising 

from many diverse, yet first hand observations of the course 

of problem solving. 32 

32There is a rather obvious condition which may under
ly incorrect responses ... namely lack of factual information, 
and· thi s has not been included in any of the groups, for 
logically it should lead to failure to give any response at 
all. 1[\lhere a response is given, it is dangerous to assume 
that it is entirely random, because the field of possible 
random responses is wide, so that where lack of factual in
formation is theHpredisposingft condition of failure, there 
is still the problem of describing the "precipi tating l1 

condition which leads to a particular wrong response being 
gi ven at all. 
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(a) Inadequate formulation of the problem. 

~his may take several forms and has been described 

in somewhat similar terms by different writers. Piaget33 

described one type of inadequate formulation when he pointed 

out that a child's mistakes may not be actual fallacies -

mistakes in reasoning - but the result of lia faulty point 

of view, due to the fact that he has not yet asked himself 

the question as we ask it," i.e. there is some formulation 

of the problem, but not an adequate formulation. other 

reports of the occurrence of this type of error are:

Chrisof34, failure to formulate the problem, or aD lIin_ 

ability to penetrate the occasion l1 ; Eagleson35, insufficient 

knowledge of directions; Smith and Tyler36, failure to study 

the description of the problem fully enough to appreciate all 

the limiting factors; Bloom and Broder37, confusion about 

the requirements of the problem; Burak38, incomplete formu-

33piaget J. Judgemen:t and Reasoning in the Child, 1924, 
(London Kegan Paul) p90.. - -- -- --

34Chrisof C .. tlrrhe Formulation and Elaboration of 
Thought Problems," Amer.J.Psych. 1939, 52, p172. 

35Eagleson O.W. "A Study of Puzzle Solving," J.Psych .. 
1940, 9, p268. 

36Smith E.R. and Tyler R.W. A)praising and Recording 
tudent Progress, 1942, (N.Y. Harper p84. 

37Bloom B.S. and Broder L.J. Problem S.olving Processes 
of College Students, 1950, Suppl. Educ. Mon., (Univ.Chicago 
Press) p26" 

38Burru{ B. The Nature 
Atta~ on Reasoning Problem 

and Efficiencv of ethods of -- '{ - -
1950, Psych. Mon. No. 313 p9 .. 
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lation of the task; Jones39 , failure to see the problem 

clearly or to consider all its aspects; Doyle40 , failure 

fully to understand the requirements of the problem. 

Errors of this type exemplify what Selz emphasi sed, 

i.e. the response is incorrect because the task is not clear-

ly structured. They also support the distinction between 

eduction of relations (or correlates) in general, and 

relevant eduction of relations in a particular contexte 

(b) Distortion or partial operation of the task. 

Although this is really a refinement of the first 

category, rather than a completely different type of pro-

cess, yet it is worth presenting separately as it includes 

some interesting phenomena. Piaget may again be quoted 

as illustrating the essential characteristics41 -

"syncretiptic understanding consists precisely in this, 

that the whole is understood before the parts are analysed, 

and that understanding of the details takes place rightly or 

39Jones S. "Process Testing - An Attempt to Analyse 
Reasons for Students Responses to Te.st Question, It J.Educ.Res. 
1953, 46, p533. - ---- ---

40Doyle R.M. An Investigation Into the Problem Solving 
Habi ts of a SelectedGroup of Boys, Toge:therwith an Attempt 
at Remedial Training, 1955, Unpublished M .. A. 'rhesis. 
\Canterbury University College Library) p72. 

4lPiaget J. The Language and Thought of the Child, 
1926, (London, Kegan Paul) p151. 



82 

wrongly, only. as a function of the general schema ll • 

schema, he wrote e1sewhere 42 is "unconscious1y applied to 

all the objects that will more or less fit into itl1. 

One of the most penetrating accounts of the way in 

which such a schema operates has been given by Bartlett in 

his studies of perceiving and remembering43 , and his obser-

vations on levelling, sharpening, conventionalizing, 

emphasising etc. have been confirmed in studies of problem 

solving .. 

Maslow44 , has pointed out the tendency to place a pre-

sent problem in a certain category of problems and then give 

a solution typical for that category. He used the word 

"rubricizingti to refer to a t1partial, token or nominal re

sponse 1145 and ,suggested that events (including problem 

situations) are not attended to in their own right, but in 

an abstracted, categorized or rubricized form. This same 

420p. Cit. 1924, p133. 

43Bartlett, Ope Cit. It is surprising to find how 
li tt1e attention haS-been paid to Bartlett I s work, es
pecially by American writers, and interesting to find 
many developments which substantiate his results, not 
only in detail, but in his bI>oader interpretations. 

44 II Maslow A.H. Cognition of the Particular and of 
the Generic, It PsY~1!. Rev. 1948, 55, p28" 

45Ibiq, p23. 
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point has been emphasised by Krech and Crutchfield46 who 

refer to the levelling and sharpening of perceptions in order 

to create a more stable organization. Efforts to produce 

stability in a schema may lead to the attending to only a 

part of the situation, a characteristic included in the 

first category of errors already described, and noted speci

fically by Bloom and Broder47 who found a tendency Mflong 

their students to select an answer to a problem on the basis 

of only a very few clues. Although this may be due to 

lI ruhicizing" - 1. e. to reading the question only partially 

and then presuming that it is a particular type of question, 

without checking the detail further, it may also be due to 

the fact that the first glance at the question could give 

the impression of difficulty, and lead, probably unconsciously, 

to a repression of the difficult parts. 

Piaget48 noted a similar characteristic in children's 

language - e.g.- "He lets all the difficult words in a phrase 

slip by, then he connects the familiar words into a general 

schema II. vllhen this results in the logical relations between 

46Krech D. and Crutchfield R.S. Theory and Problems of 
Social Psychology, 1948, (N.Y. McGraw Hill) p131. 

47Bloom and Broder, 2£. Cit. p26ff. 

48Piaget, Ope Cit. 1926, p152 and pl16. 
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the words belling dropped, and a relation such as "this goes 

wi th" being substituted, then a type, of II juxtaposi tion" in 

the face of the unfamiliar, occurs. Such a reaction to 

difficulty is very interesting and may result in the com-

plete reshaping of the problem. Maslow49 noted this re-

shaping of novel problems, while Bloom and Broder50 reported 

that in complex situations the students substituted one or 

more questions or sub-questions which they could manage, in-

stead of the given question. A very good description of 

this tendency has been given by Hildreth51 - i.e. "the 

difficulty reduction tendency," and her illustrations drawn 

from observations of children's perception, reading and 

thinking are very relevant. She noted that problems were 

Si~plified or allied to f~niliar one, the guiding principle 

being the effort after meaning ... liThe subject remakes the 

problem so that it will be a meaningful whole for him. tl52 

A further influence of difficulty has been reported 

by Luchins and Luchins53 in their experiments in which 

subjects traced mazes by mirror. They pointed out that the 

49Maslow, Ope Cit. p32. 

50Bloom and Broder, .2E.. C1 t .. p50. 

51Hildreth G. "The Difficulty Reduction Tendency in 
Perception and Problem Solving,tI iI..Educ.Psych. 1941,32,305-313. 

52Ibid, p31L 

53Luchins A.S. and Luchins E.H. liThe Einstelling 
Phenomenon and Effortfulness of Task,tt J.Gen.Psych.1954,50, 
p21 .. 
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introduction of the difficulty factor (i$e. use of mirror) 

resulted in "the development of narrow strip like cognitive 

maps as opposed to broader, more comprehensive mapsll. It 

is apparent that the combined effects of "rubricized tl 

attention and difficulty, may result in anyone of a number 

of operations on the problem situation, so that the actual 

problem the subject sets about answering may be more general, 

more specialized, simiplified, distorted or only partially 

interpreted .. 54 

(c) Dislocation of the elements in a~"oblem. 

Thorndike55 , in a brief analysis of errors in reading 

relevant to the psychology of thinking, used the terms I1dis_ 

location or disrelation of elements," and this serves as a 

convenient label for certain types of errors reported, in 

which the failure seems to be due to an inadequate analysis 

and weighting of the elements in a problem. A contrast 

between those using an analytic approach and those using an 

54That this is not just a characteristic of low ability 
is borne out by observations of the way university students 
at all levels sometimes misinterpret difficult or unfamiliar 
questions. Leaving aside those who are consciously suiting 
themselves, there is still a number who seem to be uncon
scious of what they are doing and are surprised when it is 
later;-' pointed out to them. An interpretation in terms of 
Preudian repre ssion would seem to be appropriate fun these 
cases. 

55Thorndike E. L. Il'llfle Psychology of Thinking in the 
Case of Reading,tl Psych. Rev .. 1917, 24, p223 .. 
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"intui tional t1 approach characterized by much use of previous

ly established associations, was made by Chantr6 errors re-

suI ting mainly from the intuitional approach. 

also mentioned errors due to failure in analysis, while 

Burak58 found that failure to analyse out major variables 

was one of the important criteria of unsuccessful solution. 

In situations which were arranged to contrast personal and 

impersonal lnvolvement in problem solving, Marks, and Marks 

and Harnond59 reported that the awareness of the given ele-

ments in the problem, or the capacity for analysing out the 

variables involved was one of the most important factors in 

successful solution. 

A condition which influences the efficiency of analysis 

is speed, and this was specifically listed as a cause of 

error by Eagleson60- i.e. hasty activity without careful 

56Chant S.N.F. HAn Objective Experiment on H.easoning," 
Amer.~.Psych. 1933, 45, 282-291. 

57 Symonds P. M. Educa tioD and the Psychology of 'l'hink
ing, 1936, (N.Y. McGraw Hillj-p198. 

58Burak, Ope Ci t. plOD 

59Marks M. IIProblem Solving as a Function of the 
3i tuation, tl ~. Exp. Psych. 1951, 41, 74-80. 

Marks M. and Ramond C. K. itA New Technique for 
Observing Concept Evocation,11 J.Exp.Psych. 1951, 42, 424-429. 

60, 1 Eag eson, Ope it p268. 
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deliberation; by Bloom and Broder61 - little time given to 

the consideration of the problem; and by Doyle 62 who noted 

that some of the boys studied tended to be impulsive or hasty 

in their approach to the problem. 

One of the causes of dislocation in analysis is the 

failure to give certain elements their proper weighting - a 

characteristic described by ~borndik~63 as under potency or 

over potency of elements. This may, of course, vary from a 

hasty emphasis on one element because of familiarity, to a 

considered choice on reasonable grounds. rrhe tendency to 

pick on a familiar or interesting element in the problem 

situation was noted by Welch and Long64 who reported errors 

due to the neglecting of the relationships involved because 

of attraction to the particular objects of the problem. On 

the other hand, Maslow65 has pointed to tbe potency of tbe 

unusual and unfamiliar in distorting analysis, this pre-

potency of certain elements leading to the overlooking of 

61Bloom and Broder, Ope Cit .. p29. 

62Doyle, 2£.. Ci t. p72. Cf .. Sela and Wertheimer -
hurried approach. This probably underlies errors classed 
as due to faulty perception e.g. Burak, Ope Cit. p9; 
Welch 110 and Long L. tlpsychopathological Defects in In
ductive Reasoning,11 IT. Psych. 1946, 21, p223. 

631borndike, Ope Cit. p233. 

64-VVelch L. and Long L.. IIMethods Used by Children in 
Solving Inductive Reasoning Problems, II J.~. 1942, 14, 
269-275. 

65Maslow, Ope it p24. 
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details which are necessary for solution - a characteristic 

observed by Doyle66 • 

These examples of prepotency of elements in the pre-

sentation of a problem can be supplemented by the well Irnown 

experiments of Woodworth and 3ells67 on atmosphere effect in 

syllogistic type problems, e. g. the global effect of lIall 

positive ll or "all negative" premises displaced the logical 

8.nalysis of relationships. Morgan68 found that where sub-

jects had to choose, on the basis of induction, certain 

letters and geometrical designs as significant factors in a 

problem situation, the irrelevant features of position and 

size of the elements kept on intruding and producing errors. 69 

(N. Y. 

66Doyle, 2£. Cit. p66. 

67See Woodworth R. S. ~imental ;E.sychology, 1938, 
HoI t). p815. 

68Morgan J. J.B. l'Effect of Non Rational Factors on In
Ductive Reasoning," J .. ~.Psych. 1944. 34. 159-168. 

69A theory has been outlined by Heidbreder in which such 
errors as those described by :Morgan can be accounted for sys
tema tically.. She wrote (Heidbreder E. flIJ:1oward a Dynamic 
Psychology of Cognition," Psych. Rev. 1945, 52, pI) 1I ••• the 
typical and dominant cognitive response in human beings is the 
perception of concrete objects •.• all other cognitive responses 
may be regarded as in some sense approximations to or modifi
cations of thi s form 11. If thi s theory could be expanded 
through developmental stUdies of children's perception and 
thinking-(and in a series of experiments Welch and Long have 
made a beginning, while 1J:1emplin has reported an experiment on 
the effects of deafness on children's reasoning- see Templin 
M.C. The ~evelopmen~ of Reasoning in Children with Normal and 
Defective Hearing, 1950, Inst. Child.Welfare,Mon.No.24J, it 
could lead to some important educational implications, es
pecially in the first years of schooling. stern, for example, 
has built up a method of teaching arithmetic which although in
spired by Wertheimer's point of view, is in fact a demonstration 
of the practical applications of Heidbreder's theory. (Stern C. 
Children Discover Arithmetic, 1949 (N.Y. Harper). 
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In a study of puzzle solving Hildreth70 found that some 

errors occurred with children working at assembling puzzles 

even though they had been given the chance to see the com-

pleted puzzle beforehand, and explained the failures as due 

to the prepotency of a bright foreground, and the neglect of 

the important details in the background. An unusual problem 

solving experiment by Simme171 based on the detecting of an 

underweight coin among different numbers of sound coins by 

means of a minimum number of weighings, resulted in further 

evidence on the prepotency of elements as causing error. 

It was found that certain aspects intrinsic to the problem 

"snaredll the subjects - these were symmetry, totality and 

di visib.ili ty. ~be two latter aspects were the most im-

portant - totality referring to "the overall undifferentiated 

impression of the task which the subject gains on first en

countering it,u72 an impression which may inhibit analysis 

and lead to crude attempts to solve without getting down to 

the root of the problem. Divisibility referred to the more 

obvious properties of numbers, e.g. there is something 

"fourish ll about 8, which may lead the subject into error 

70Hildreth G .. "Puzzle Solving With and Without Under
standing,11 J.Educ.~sych .. 1942, 33, 595-604. 

71Simmel L. IlThe Coin Problem: A Study in Thinking,1I 
Amer.~.Psych .. 1953, 66, 229-241. 

722£0 Cit. p231. 
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until he can break down this obvious property, and think of 

8 as made up of 3 + 3 + 2 .. This study of Simmel's stresses 

not only the prepotency of elements in attracting attention, 

but also, the effects of overlearning of certain ways of 

perceiving data, as an error producing factor. 

(d) Influence of "set"73 

Overlearning may produce a II set, It and apart from the 

major studies of Maier and Luchins, set or stereotyped re-

sponse has been reported as a cause of error in a number of 

studies.. Symonds74 mentioned set or fix.ation as a cause of 

error; Chrisof75 reported inhibition of the clear meaning 

of the task because of a particular set; Eagleson76 included 

"erroneous set" as one of the six major types of error noted; 

Maslow77 referred to errors caused by stereotyped or rote 

habits; Staudt78 found perseveration as a significant error 

73strictly speaking, the word IIset" should no longer 
be used, because of a looseness of definition, clearly 
brought out by Gibson (Gibson J.J. ".1\ Critical Review od! the 
Concept of Set in Contemporary Experimental Psychology," 
Psych.Bull.,1941, 38, 781-817 .. ) 

74symonds, 2£. Cit. p198. 

75Chrisof, 2£.Cit. p182. 

76Eagleson, 2£. Cit. p268. 

77Maslow, 2£. Cit. p33. 

78Staudt V.M. liThe Relationship of Certain Personality 
Trai ts to Errors and the Correct Responses in Several fl'ypes 
of Tasks Among College Women Under Varying Test Conditions,tl 
~.~sycB. 1949, 27, p477. 
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producing factor; Bloom and Broder79 noted failures due to 

an inability to see s. particular idea in a different function 

and inability to change a relationship once it had been estab-

lished (Cf. Duncker's "embeddedness"); Fattu et.a180 found 

that the best criterion for distinguishing the poor from the 

good problem solvers was \I stereotypy of behaviour lt • 

As noted earlier, the word Iisetil may cover a wide 

variety of conditions, and may arise in a variety of ways, 

yet the essential characteristic in the above studies is the 

persistence of responses or methods of handling the data, 

when these are no longer appropriate. In a way this is 

another example of f'difficul ty reduction, Ii although it must 

not be overlooked that the use of sets in problem solving is 

analagous to the use of concepts in thinking (in fact a. 11 set" 

may be classed as a type of I1concept ll ). vVhat is to be avoid-

ed is not "set ll as such, for economy of method depends upon 

some sort of "setit, but indiscriminate transfer of methods and 

assumptions from one situation to another. Thi s in terpre-

tation covers such errors as those described by Jones81 as 

79Bloom and Broder, 2£. Cit. p28, p99; 

80Fattu N.A., Mech E .. , Kapos E. Some ~tatist!.cal Re
lationships Between Selected Response Dimensions and Problem 
Solving Efficienc~, 1954, Psych. Mon. No.377, p22-.--

81 Jones, 2£. Cit. p533. 
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the transfer of the wrong principle for the type of problem 

being worked, while the converse of this condition was noted 

by Smith and Tyler82 as failure to see the applicability of a 

known principle, and by Bloom and Broder83 as failure to find 

an effective technique for starting the problem .. 

Another condition which is related to this general type 

of error is the weakening or loss of the "task set tl , i.e o 

losing track of the problem after having started out in the 

right direction. Bloom and Broder84 described this as los-

ing sight of the plan of the problem; Doyle85 noted a ten-

dency for the subjects to become Sidetracked, and for the 

problem to be worked correctly except for the e~Jressing of 

the answer in the actual manner required by the instructions" 

This latter type of error was also reported by Eagleson86 • 

(e) emotional involvement and 

In a study of the relation of personality traits to 

errors on tests such as verbal analogies, arithmetic and 

82Smi th and Tyler, Q£. Cit. p84. 

83Bloom and Broder, Ope Cit. p26. 

84.2l?. Cit. p30 .. 

85 Doyle, QR. Cit. p72. 

86Eagleson, Ope Cit. p268, Cf. also with Fortes 
Categ. 5 errorso--

.. 
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cancellation, Staudt87 concluded that lithe more maladjusted 

the individuaL .• the more errors she makes in material of the 

habi tual and more complicated perceptual tasks". Related 

findings came from the experiments of Marks and Marks and 

Ramond88 which indicated that when problems are presented in 

an impersonal situation, there are likely to be more solutions 

than when the SMfie problems are presented in a more personal 

or simulated "real life II si tuation. The greater emotional 

involvement of the real life situation resulted in an inhibit-

ing of the subject's awareness of all the elements in_the 

problem. Although this may not be the only interpretation 

of the results obtained, it is certainly a very plausible one o 

Combs89 developed the thesis that the effectiveness of 

an individual's behaviour - i.e. intelligence, will depend 

upon the adequacy of his perceptions "in his phenomenal field 

at the moment of action ll
" Arllong the factors which limit 

perception, he mentioned three relevant to this particular 

section90 (1) the effects of goals - Le. "It is conceiv-

able that low intelligence may be at least in part, no more 

87staudt, Ope Cit. p477. 

88Marks, and Marks and Hamond, Ope Ci t. These ex
periments are of interest fmr the method used, as well as 
for the results. 

89Combs A.W. tllntelligence from a Perceptual Point 
of View," J.Abnorm.Soc.Psych. 1952, 47, p662. 

900p. Cit. pp667-669. 
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than a function of the goals an individual is striving to 

reach in achieving his need satisfactiontl; (2) the self 

concept, Le .. a child's conception of his abilities may 

.severly limit his achievements - 1I ••• the conception one holds 

of himself is a vital factor in determining the richness and 

the variety of perception selected"; (3) threat - this may 

result in the narrowing of the field, and this I1causes the 

individual to protect and cling to the perceptions he already 

holds". These conditions are of relevance in problem 

situations, because a child I s reaction to a problem which 

appears difficult to him is likely to involve all these 

factors. 

Supporting evidence comes from Bloom and Broder91 who 

found that the format of the problem was sufficient to dis-

courage students from attempting any attack, while some adopt-

ed an all-or-none attitude, Le. lIeither I can do this type of 

problem or I cannot do i ttl. Doyle also found errors which 

were due to lack of confidence rather than failure to under

stand the problem,92 whj_Ie Eagleson93 reported a si tuatj.on 

which is commonly recognised in school work but which is per-

9l Bloom and Broder, 2£. Cit. p3l. 

92Doyle, 2£. Cito p72. 

93Eagleson, 2£. Cit. p268. 
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haps too often unrecognised in testing. i.e. lack of interest. 

The operation of a related condition - strong personal 

attitudes or prejudices - has been noted by Bloom and Broder~4 

while Vinacke95 has summarized studies by Morgan, and Morton 

and Lefford in which errors on syllogistic problems were due 

to personal convictions and involvement in emotionally toned 

i teras. Brigham96 reported this type of error and summed up 

the situation concisely - liThe conclusion is judged in re-

lation to that larger universe of premises which constitutes 

the individual.! s experience ••• we seem to be dealing not only 

with the situation of the printed page but also with a 

larger universe supplied by the individual tested,,1t 

Y. - SOME SPECIFIC ERRORS IN IN'rELLIGENCE 
TEST ITEMS. 

'llhe five categories do not cover all sources of error, 

but at least they indicate some of the processes which operate 

when a subject is confronted with a problem or test situation 

and produces an incorrect answer. Unfortunately the few 

stUdies which report on errors in intelllgence test items, 

apart from those of Brigham and Fortes, have not yielded much 

94Bloom and Broder, Ope Ci~. p31. 

95y . k 1,\, 1C"l Th PhI f ThO kO 1952 ~nac "e vi •. '~J. . e syc 0 ogy .2...... . ~n. ~ng, ' , 
(N.Y. McGraw Hill) pp84-5. 

96Brigham, 2£. Cit. pp171-2. 



96 

information relevant to the arguments developed above. For 

example Wile and Davis9'7 studied failures on the Stanford 

Binet, of children referred to a psychological clinic. ~rhey 

found in their analysis of failures that tlinadequacies in 

visual percepts and memory, with pattern reversals, supple-

ment poor visual span and at least hint that the visual in-

adequacies for form and design, recognition, copying and 

reproduction, play a definite part in causing confusion in 

the learning process ll • Feife198 analysed children's errors 

011 the Staric6'ord-Binet vocabulary test, although he was 

mainly concerned with changes in types of errors with age. 

He reported that there are no sharply demarcated patterns 

of error characterizing stages in development, the difference 

being that "more errors are made by the younger children 

seemingly because they 'know' less than the older ones ll • 

'757b of all the errors made were omissions, and 20-24?~ were 

de scribed as lIwrong d8fini truon 11. 

An extensive study directed towards the specific 

hypothesis that differences in socio-economic status would 

influence the type of answers given to intelligence test 

9'7Wile 1.S. and Davis R. IIA Study of Failures on the 
Stanford Binet in Relation to Behaviour and School Problems,11 
J.Educ.Psych. 1941, 32, p282. 

98Feifel H. II An Analysi s of the Word Defi.ni tion Errors 
of Children, II .J. Psych. 1952, 33, p'76. 
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items, has been made by Eells et.a199 . In brief the main 

finding was that practically all the items showing unusual-

ly large status differences were verbal in nature and reflect-

ed the richer cultural background of the higher socio-economic 

group, as contrasted with the less sophisticated background 

of the lower socio-economic group. There were, however, 

other points worth noting:- (1)- that there was "some ten-

dency for pupils in both status groups to check one of the 

first two distractors of a five choice question more frequent-

ly than any of the last three ll
; (2)- where there were 

differences in the patterns of wrong choice, these were in-

terpreted in terms of differential 1I0pportuni ty for fSll1iliari-

ty with certain objects, words or processes lllOO ; (3)- on a 

number of items the high status group tended to concentrate 

errors on distractors which were classified as next best or 

near correct responses, distractors with associational value, 

distinctively unfamiliar distractors or those which look or 

sound like the given word, while the low status group tended 

to spread wrong responses over all the distractors more uni-

formlylOl. 

99Eells K.,Davis A .. ,Havighurst R.J., Herrick V.E., and 
Tyler R. Intelligence and Cultural Differences, 1951, 
(Chicago:Univ. Chicago Press). 

lOOop. Oi t. p55 

lOl.QE..Oit. p302. 
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Hrunidl02 , in an analysis of 'good' and 'bad' test 

items (in terms of prediction), reported one characteristic 

which has some relation to Eells' observations on distractor 

choice, namely that while the bright subjects discovered the 

correct answer wherever it occurred, the dull subjects tend-

ed to choose the first of the alternatives "if it appears to 

have the slightest relatioh to the subject of the test, as if 

they desire to terminate the emotional tension produced by the 

atti tude of doubt". 

As mentioned earlier, Brigham pointed out that errors 

are characteristic responses, and that "even with problems 

having large numbers of probable answers the di stribution 

of erroneous answers concentrates at certain definite regions 

of the predicted range l1103 • Fortesl04 also noted that in-

spection of the distribution of error frequencies over three 

broad I.Q. groups showed that the relative error frequencies 

of the various distractors were approximately the same for the 

different groups. He also found, like Hamid and Eells, that 

the first distractor position was the one most often chosen. 

l02Hamid S.A. "Some Factors of Effectiveness in Mental 
(Intelligence) Tests," Brit.!!:.Psych.1925, XVI, pl03. 

l03Brigham, 2£. Cit. p306. 

l04Fortes, Ope Cit. pp309-310. 
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VI. - FACTORIAL STUDIES OF CAREFULNESS. 

A further source of error which may be significant is 

suggested by the identification of a "carefulness" factor in 

a few factorial studies. Thurstone l05 pointed out the 

possibility of a factor concerned with accuracy or caution 

as a result of loadings on four ratio scores - i.e. ratio of 

correct responses to total attempts. His suggestion "that 

the relative frequency of errors may represent a unique traitll 

was strengthened by Guilford and Lacey's analysis of wrong 

responses,106 in which they also found what they called "care-

fulness ll - "Which as presently conceived, is a trait of tempera-

Fruchter l08 analysed separately correct responses 

and error scores and again isolated a factor interpreted as a 

carefulness factor. A further study, by Howie,109 resulted 

in the identification of the same factor, of which Howie wrote 

It is to be noted that for both sex groups it tends to 
be higher in the multiple choice tests. Vifi thout further 
research it is impossible to say more precisely what is 
implied by the description of carefulness or caution. Does 
it involve carefulness in the sense of checking over, or 
does it involve caution in the sense of 'canniness', not 
hazarding an answer when doubtful? 

105Thurstone L.L .. liThe Perceptual Factor,11 Ps:,[chometrika 
1938, 3, plO. 

106Guilford J.P. and Lacey J.I.(eds.) Printed Classi
fication Tests, 1947, (U.S.Govt"Printing Office) p686ff .. -

1072£. Cit. p695. 

l08Fruchter B. "Error Scores as a Measure of Carefulness,1i 
J.Educ.fs~ch. 1950, 41, 279-291. 

l09Howie D. "A Reasoning Factor Indicated by General 
Factor Analyses," Austral .. J.Psych. 1953, 5, p35. 
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As Howie suggested, there is considerable difficulty 

in describing the psychological nature of this factorllO , 

for although it may be related to some such personality 

trait as persistence, or merely defined as a temperamental 

trait, yet it could also be the result of a "set n induced 

by the particular interpretation of the instructions by the 

child, or the work methods of children consciously or un-

consciously developed by teachers. It is likely that the 

factor is a good deal more complex than its name suggests. 

VII,,- CONCLUSIONS. 

This chapter has covered a variety of studies of 

error, has shown that there is a substantial amount of evidence 

favouring the type of description introduced by Selz, and has 

listed a number of other sources of error ranging from ego-

involvement to "atmosphere fl effecto All these conditions or 

sources of error throw more light on the operation of the 

methodological components ,of intelligence, many of them, e.g. 

110Vernon deals briefly with this factor in his 
chapter on 'expressive movements' in personality assessment -
Vernon P.E. Personality Tests and Assessments, 1953, (London: 
Methuen) pp66-67; whil~ Himmelwei t and Smnmerfield found that 
and l1index of accuracy, 11 i.e. ratio of the number of wrong re
sponses to the total number of responses made, correlated 
significantly with a criterion of examination performance,al
though they included this l1index ll as a personality character -
i8tic, (See Himmelweit H.T. and Summerfield A, "Student 
Selection - An Experimental Investigation: II," Br.J.SocioL. 
1951, pp64 and 66.) ---
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task displacement, partial efficiency, insufficient deter

minateness, subsumption, set, inadequate formulation, dis

location of elements, difficulty reduction - having been 

reported a nmaber of times, although not always in the same 

terrninology • 

It does not seem unreasonable to suggest that these 

are the types of er'rors which can be directly related to 

such concepts as firrrmess of control, ordering of relations 

in the lig~t of the task, selection, restriction, flexibility, 

closure and analysis i.e. those characteristics which give to 

the concept of intelligence some of the qualitative dis

tinctions found in factorial interpretations and widely used 

in the fields of problem solving and reasoning. 

To this extent, the problems involved in interpreting 

the operation of the methodological component of intelligence, 

as developed in the previous chapter, have been brought into 

focus, and the next step involves the investigation of a 

small segment of this very complex problem, through an analysis 

of errors made by children on intelligence test items. 



SEC T ION B. 

EXP!~RD![ENr['AL JYS;UGN i\ND IHJALYSES 

BA3:~D ON ERROR OR13::3. 



CHAPTER III 

~'HE NA'fURE OF 'l'HE INVESTIGIVfION. 

Up to this point a broad theoretical position has been 

developed, a general method of investigation proposed and 

evidence presented to show that this method can be a fruitful 

procedure in clarifying some of the problems arising from the 

theory. In the light of these considerations it was decided 

that one of the most direct ways of investigating the process

es which produce error, would be to take a representative in

telligence test, analyse the errors from a number of angles, 

and note the extent to which these errors could be interpret

ed in terms of the condi tions described in the two previous 

chapters or any other conditions which might be relevant. 

The first task, was to choose a suitable test, then 

decide on the selection of subjects to take the test. Follow

ing this it was necessary to work out ways of handling the 

data economically and to experiment with methods which could 

be used .... thus a preliminary study was called for. I-Iaving 

cleared this ground it was possible to set out an experimental 

design and finalise the methods of analysis. All these steps 

have been described in this chapter. 
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1.- SELECTION OF TEST. 

The most widely used intelligence test in New Zealand 

is the Otis Self Administe Test, Interm.ediate exarnin

ation, this test being given to a large number of Primary 

School chi1dren,with the resulting 1.Q,. being entered,as a 

ru1e,on each child's school record card. In many cases the 

Oti s 1. Q. is one of the determining fac tors in the placing 

of children in ability and attainment strearils in Intermediate 

schools, and is often referred to by teachers when discussing 

the capacities of various pupils. It is thus a test which 

has played, and is in fact still playing, an important part 

in educational guidance, and this reason alone was sufficient 

to justify an investigation into the type and origin of errors 

which children make on this test .. 

This reason was strengthened by the fact that the Otis 

is made up of a number of different types of items which are 

traditionalJ:y (although not necessarily factoria1ly) associat

ed wi th processes such as inductj.on, deduction, concept form

ation, educing relations and correlates, classifying, and 

verbal comprehension. With such a wide variety of types of 

items, there should be scope for the interplay of many facets 

of problem solving and reasoning processes. 

An added reason, was the fact that the Otis test is 

typical of the many group verbal tests which have been used 
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in both educational and experimental si tuations. Further-

more, the reasons for the particular score, or the particular 

items correct or incorrect, have been formulated from ex-

perimental analyses using the total score, rather than from 

studies of the interaction of subject and particular test 

item. 

For these reasons the otis test was selected as an 

appropriate source of material for investigation, the particu-

lar edi tion used being the one which was adapted and standard

:i.zed by the New Zealand Counctl for Educational Research. 1 

The Otis Intermediate examinatton is suitable for children 

in classes ranging from Standard 3 to Form 2, (although 

there may be a ceiling effect with older and brighter child

ren e.g. a 13 year 0ld2 ) and is available in parallel forms; 

the form used in this investiga.tion WB.S Form B .. Four sample 

questions are included on the front page and the instructions 

read:-

The test contains 75 questions. You are not expected 
to be able to answer all of them, but do the best you 
can. You will be allowed half an hour after the 
examiner tells you to begin. Try to get as many right 
as possible. Be careful not to go so fast that you 

ISee Redmond M. and Davies F.R.J. The Standardization 
of Two Intelligence Tests, 1940, (New Zealand Council for 
Educational Research~--

2Ibid , p91, p94 .. 
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make mistakes. Do not spend too much time on any 
one question. No questions about the test will be 
answered by the examiner after the test begins ••• 

II. - SELECTION OFI SUBJECTS. 

Various criteria were set up to govern the choice of 

a sample from the school population:-

(a) The children should be old enough to cover most 

of the items, thus giving scope for the production of as 

many errors as possible. On the other hand they should not 

be at the top of the age and class range as this would in

crease the liwlihood of the ilceilingll effect being too wide

spread .. 

(b) They should be unfamiliar with the Otis or 

similar tests (although it is difficult to establish this 

fa.ct in every case). 

(c) They should be reasonably repres.entative in re-

gard to age, 1. Q.., socio-economic status of parents, and sex, 

for the particular class level chosen. 

(d) The children selected should be accessible for 

testing and interviewing without too much disruptfuon of class 

organization. 

In the light of these criteria it appeared that the 

most satisfactory sample would be Form I (or Standard five) 

of an Intermediate School with a median chronological age of 
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about 12 years,3 a wide range of age, I.Q. and socio-economic 

status, and reasonable accessibili ty in- terms both of school 

organization and facilities for testing and interviewing. 

At the time when the investigation was first launched there 

were two fully functioning Interrnediate schools in the city, 

one of which had a satisfactory testing programme whereby 

the first assistant teacher administered the otis Intermediate 

test to the Standard four classes of the contributing schools 

in the November prior to their entry to the Intermediate 

school. As far as could be ascertained the children in 

these classes had not taken the Otis test previously, al-

though one or two children may have had some experience with 

it in other schools or for some special reason. 

This Intermediate Schoo14 was chosen as likely to meet 

the sampling criteria as fully as possible, and as having 

available completed Otis test forms for almost all Form I 

children. (A few came from schools outside the district, 

and some children had missed the test through absence). 

These tests had been administered (during a period of 

two days) by the first assistant teacher, who went to each of 

3Ibid, p65, Table 14, giving the median chronological 
age of Standard five classes as 12 yr 1 month at 1st April. 
Intermediate schools in New Zealand no~nally take Forra I 
and II children from several "contributingll schools, thus 
the number of children in Form I classes may be between two 
hundred and three hundred. 

4Christcb.urch South Intermediate. 
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the four contributing schools - thus the time and the con

ditions of administration were similar for all classes. 5 

Marking had been done by a group of teachers, so that it 

was necessary to check both marking andcalculation of L Q. s 

before the results could be used for research purposes. 

In order to bheck this sronple of Form I classes 

against the criteria of (a) and (c) above, the following 

measures were calculated from all the Standard four test 

forms (N ::::: 292) .. 

(a) ~~ as at 18th-19th November, 1953. 

Median 
Ql 
Q3 

Range 

::::: 

::::: 

::::: 

::::: 

11 years 5 months 
11 years 0 months 
12 years 0 months 
10 years 3 months to 13 years 11 months 

It is necessary to add on 4 months to this median 

age in order to make it comparable to the Redmond and Davies 

median of 12 years 1 month for all Standard five classes 

(i.e. difference between 19th November and 1st April) - and 

with this correction the median becomes 11 years 9 months, 

4 months below the median (in 1940) for all classes, rural 

as well as urban. 

5The particular teacher concerned (Mr. A. Coates), 
had had experience in administering the tests in previous 
years and was familiar with the necessity for adhering to 
instructions, careful timing, and standard conditions, thus 
there was no reason to believe that the test results were in 
any way influenced by varying, or inferior conditions of 
administration. 
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(b) _I..;;....;:;.;;.. Mean = 104.3 S. D. = 12 .. 6 Range = 71 to 143 

Redmond and Davies did give a mean 1.Q. for 1nter-

mediate Schools based on all age groups, although the mean 

1.Q. for the 12 year olds was 105.5 with a S.D. of 11.6 

score points6 which is equivalent at this level to between 

12 and 13 points of 1.Q. 

(c) Socio-economic status of According to Havig-

hurst7 , the best single estimate of socio-economic status 

is occupational status, with a correlation coefficient of 

over .9 between the latter and a composite score of socio-

economic sta tUB. As 8. compost te score (taking account of 

occupational, house residential area, and source of income 

ratings), was considered too cumbersome for the purposes of 

this study, and in view of the fact that the occupational 

rating index gives such a good prediction of status, this 

single index was used. The information was gathered from 

details filled in by the child on the first page of the 

otis, checked against the school records, and in doubtful 

cases checked with the children in question and their 

teachers. 

6Ibid, P73 Table 17, and Pl18 Table 40. 

7Havighurst R.J. Studies of Qhildren and Societx in 
New Zealand,.1954, Canterbury University College, Department 
of Education, Chap. 2, p9 .. 
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Ratings for the various occupations were given on 

the basis of the Congalton-Havighurst 7 point scale8, the 

median rating for the whole sEtmple being 5 .. 19, i.e. HOffice 

and Sales Workers" group of occupations (e.g. Government 

Office Clerk:::: 5.20; Book-keeper:::: 5 .. 13; stenographer:::: 5 ( 26). 

Median ratings for the four contributing schools were as 

follows:- School A = 4.91, B :::: 5.22, C :::: 5.26, D :::: 5.40 -

the order of these ratings reflecting the judgements often 

made about the status of the areas served by these schoo18,,9 

( d) 'There were more boys than girls in the sample:-

Boys, N - 168, 
Girls, N :::: 124, 

% of sample:::: 57 .. 5 
% of sample:::: 42 0 5 

From the above measures it can be seen that the sample 

selected was in reasonable accord with the criteria set up, 

8 
Congalton A. and Havighurst R.J. lIstatus Ranking of 

Occupations in New Zealand, II Austral. J. Psych" 1954, 6, plO., 

9'fue percentage of the sample in each of the 7 ranks 
was (1) 0.0, (2) 6.8, (3) 2 .. 7, (4) 14 .. 8, (5) 22.0, (6) 49.0, 
(7) 10 .. 7. Congalton did not provide any figures indicating 
the percentage in each of these ranks in the census returns 
for ma.jor cities, although elsewhere he gave percentages 
based on a small town electoral roll (N :::: 1,484):- (1) 4.1, 
(2) 5.4, (3) 6.5, (4) 13.3, (5) 24.9, (6) 21.7, (7) 24.1. 
(See Oongalton A.A. 1130cial Grading in New Zealand,ti Bri J. 
Sociol. 1953, 4, p50). Even allowing for the difference 
between a small rural town and a major city, it is apparent 
that this sample draws more heavily on the lower status 
groups and has a poor representation of the first three 
groups. 
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except that it was rather too heavily weighted with boys 

and had a disproportionate number in the lower status 

ranks. 

III., - PRELnnNARY Srr'UDY. 

In order to tryout various ways of handling the item 

errors, a preliminary analysis was made of the 292 test 

papers with a view to clarifying the following points:-

(a) 

(a) Classification of Otis items into groups 
of similar items. 

(b) Method of expressing error for a given 
item within a group. 

(c) Type of d:i.stribution of such errors within 
homogenous leU. groups. 

(d) OVerall measures of error, or omission, or 
both, for each test paper. 

(e) Correlations of such measures with I.U. 
(f) Method of recording (a),(b) and (d) for easy 

reference. 

Classification of otis Items.* 

The 75 items are arranged in order of difficulty, not 

in sub tests of items all of one type, thus the child changes 

from one type of item to another, w:i.th certain types inter-

mittently recurrent. 'rhese f1recurrent" items were grouped 

into eleven categories, some categories being more homo-

geneous in item structure than others - (e.g. (3), (8) and 

(11) contain two or mOI'e types). 

(1) Word Meanin - 5,16,23,40,44,54,61,75. 

e. g. ; - An event which is sure to happen is said to be? 
(1) proba.ble, (2) certain, (3) doubtful, (4) possible, 
(5) delayed • 

. ~~~ ecirnen Otls Test is incl1.lded, after th.e l:Jst 
'\ppendix. 
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(2) oeites - 3,8,24,63. 

e.g.- Which one of the five words below means the 
opposite of difficult? 

(1) hard, (2) quick, (3) soft, (4) easy, (5) common. 

(3) Word or Sentence Attribute or Definition - 2,14,18,27, 

(4) 

e. g.- 1J\lhat tells best just what a horse is? 
(1) It has a tail, (2) a live thing, (3) a thing that 
works and eats, (4) a large, four legged animal, 
(5) something to pull a wagon. 

e .. g .. - What is the most important reason that motor 
cars have displaced horses and carriages? 
(1) Horses were getting scarce, (2) Horses often run 
away, (3) Motors save time and 11 time is money, II 

(4) Motors are cheaper than carriages, (5) Motors 
cost less to repair than carriages. 

e.g .. - VVhich one of the five things below is most like 
these three: apple, peach,pear? 
(1) seed, (2) tree, (3) plum, (4) jUice, (5) peel. 

(5) Mixed sentences - 12,28,32,49,53,60. 

e.g. Do what this mixed up sentence tells you to do. 
letter Write the the in A brackets. 

e .. g.- Which one of the five things below is the largest? 
(1) bud, (2) branch, (3) tree, (4) twig, (5) limb. 

(7) Ana1o~g~~~ -' 4,7,11,15,19,22,26,30,34,38,42,46,50. 

e.g. Hat is to head as thimble is to what? 
(1) finger, (2) needle, (3) thread, (4) hand, (5) sewing. 



(8) rba1 Rea - 36,37,45,48,51,57,62,68. 

e.g.- If George is taller than Frank, and Frank is 
taller than James, then George is (?) James. 
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(1) taller than, (2) shorter than, (3) just as tall as, 
(4) (cannot say which). 

e.g.- In a foreign language, boy == Ko10 
good boy = Ko10 Daak 

The word that means good begins with what letter? 

(9) rbs - 03,59,65,70 

e.g.- There is a saying "A stitch in time saves nine.!! 
This means? 
(1) A little sewing may save nine shillings, (2) It 
pays to attend to troubles before they get worse .. 
(3) Work hard and save as much as you can. (4) You 
can save time by sewing. 

(10) ~_,~~S~e,_r __ ie~s - 17,21,47,67,74. 

e.g .. - One number is wrong in the following series. 
vVhat should that number be? 
1 2 4 8 12 32 64. 

(11) Ari throe - 13,39,56,71,72. 

e.g .. - If a man has walked east from his home 7 miles 
and then walked west 4 miles, how many miles is he 
from home? 

e e g. - If I have a large box with 2 small boxes in it 
and 5 very small boxes in each small box, how many 
boxes are there in all? 

Although this classification is superficial, and may 

not bear much relation to different types of abilities, or 

to the apparent processes involved in solving the items, yet 

it is probable that the particular item structure may have 

some bearing on the types of errors made, particularly in 

view of the errors described under (a) and (b) of IV in the 

previous chapter. 
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(b) Method of 
group. 

error for item within a ~_o~~ ___________ ~ __ .~_ 

All the errors made in a glven test paper were listed 

in categories (as above), along with the omissions, and the 

combined total of errors and omissions thus provided a 

measure of failure in the various categories. By itself, 

this measure was misleading, because a total of 3 may in-

dicate something different, if in one case it is 3 errors 

out of 3 attempted, and in another, 3 out of 6 attempted. 

In order to take account of this factor,all error totals 

were put in the form of a ratio, i.e. total error over 

number of items covered (in the particular category). A 

typical category error analysis illustrates a resulting 

pattern of error ratioB:-

Girl, A.M .. I. Q. , 117. 

Categories:- ( 1) 4/7, (2) 1/4, (3) 3/7, (4) 2/5, 

(5 ) 3/6, (6) 0/6, (7) 1/13, (8) 1/7, 

(9) 1/2, (10) 2/3, (11) 2/3 .. 

(It should be noted that"error ratio" includes errors 
and omissions) 

The whole point of listing such error ratio:s.:' was that if 

two children of approximately the same 1. Q,. have very 

different ratio patterns, and if an analysis of these 

patterns throws any light on the causes of these errors, 

then it may be possible to trace qualitative differences in 

the ways in which the two children approach or handle test 
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items. 

(c) of such errors within ous 

Having listed the errors in all the test papers, it 

was necessary to break up the total sample into groups with 

a reasonably small Ie Q. range, and examine the possibility 

that within anyone I.Q. group the error ratios on each cate-

gory might show considerable variation. 

Seven I.Q. groups were selected by taking 6 I.Q. 

points (i .. e. approximately half the S.D. of 12 .. 6) as a 

class interval and arranging the classes in such a way 

that the mid-point of the middle class interval fell as 

near as possible to the mean for the whole group (104.3) -

the resulting distrib~tion being as follows:-

1 
2 
3 
4 
5 
6 
7 

TABLE I 

120+ 
114-119 
108-113 
102 ... 107 

96-101 
90-95 
89-

No 

U 10 GRO PSG 

27 
38 
60 
47 
54 
32 
34 

10Because of the small numbers in the half .; S .. D. 
intervals below 89 and above 120, these intervals were 
combined into one of 89 and below and one of 120 and above. 
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In order to compare the error ratios and put them 

into frequency distributions, each ratio was converted into 

a proportion of ten - e.g. 4/7 became 5.7/10; 1/13 beca~e 

0.8/10 - thus the distributions all had the same possible 

range of 0 to 10 and comparisons between categories were 

more straightforward. vVhile this procedure reduced all 

the ratios to the same base, its greatest defect was in 

obscuring the number of items upon which the ratio was 

based, e.g. 2/4 becrune 5.0, 4/8 became 5.0 - an identical 

ratio arithmetically, but clearly different in terms of 

reliability", 

Distributions in each of the seven I.Q. groups on 

each of the eleven categories for boys and girls separately, 

and together, were tabulated. ll At this stage of prelimin-

ary analysis an inspection of the distributions confirmed 

the observations made while listing ratios on the test 

sheets - nmaely that even with a narrow I.Q. range, there 

were contrasting cases in regard to error ratio or degree 

of failure 'on items attempted or covered .. Several examples 

tllustrate these observattons:~ 

IlThe means of the distributtons are given in 
Appendix A .. 
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~~~2 Ca.tegory (1) 

Error Ratio: 0 1.3 1.7 2.5 2.9 3.3 4.0 4.3 5.0 5.7 6.7 
No.of Cases: 5 5 5 3 5 1 1 3 4 4 2 

Error Ratio: 0 1.3 1.7 2.0 2.9 3.3 3.8 4.0 4.3 5.0 5.7 
No.of Cases: 11 4 3 2 6 1 5 1 1 3 1 

Group 4 Category (4) 
.-,.-.-~~~- ~. -~g.~~.~.~.-~~~ 

Error Ratio: 0 2 0 0 2.5 4.0 5.0 6.0 7.5 8.0 
No.of Cases: 15 3 9 10 2 2 2 4 

Group ~ Ca~:J:'][-L~) 

Error Ratio: 0 1.7 2.0 2.5 3.3 4.0 5.0 6.0 6.3 6.7 8.0 8.6 
No.of Cases: 3 1 2 4 3 4 1 6 2 2 1 1 

Grou~ .. 7 Cate 7) 

Error Ratio: 1.1 1.8 2.3 2.7 3.3 3.8 4.4 5.4 6.2 6.7 7.7 
No.of Cases: 1 1 4 1 6 3 8 5 2 2 1 

From one point of view there is nothing unusual about 

these distributions, for it would be most unlikely that all 

chlldren, wi thin a half S. D. range in 1. Q. would have the 

same or even nearly the same ratio of failures to number 

attempted .. 'l~us in Group 2 Category (1) for example, al-

thou.gh 5 children made no errors and 4 children had error 

ratios of 5.7, i.e. just over half the number attempted or 

covered, these deviations from the mean, which in this case 

was 3.0, merely indicate what is already known, viz., that 

given 38 children and this range of error ratios, there are 

bound to be many factors operating which will cause a con-

siderable spread (e.g. number of items attempted in relation 
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to age; difficulty of items in the category; unreliabil

i ty) .. 

There is, however, another point of view which may be 

equally legitimate, namely, that if two children of approxi

mately the same I.Q,. and overall error tendency, score very 

different error ratios on a given category, then while this 

may be due to the factors mentioned above, it may equally 

well be due to some difference in the way the two children 

approach this type of item, or react to its particular word-

ing or structure. These differences may cancel out over a 

number of items of different types, and in terms of a 

quantitativ€f estimate of performance this may be quite satis

factory, but in terms of a qualitative analysis of the partic

ular process which results in the ~rroneous answer, the 

differences on anyone item or group of items may be signifi

cant. 

'11hi s preliminary analysi s indi ca ted that: - (a) 'lhe 

whole smaple could be broken up into seven I.Q. groups, the 

middle five of which showed a variation of 6 1. Q. points 

within each group, while the number of cases ranged from 27 

in Group 1, to 60 in Group 3. (b) VVLrthin each category 

and group there were variations in error ratio large enough 

to suggest further analyses in which I.Q., overall error 

tendency, and unreliability would need to be controlled. 
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(d) 

This analysis was undertaken in order to explore the 

possibility of finding a measure of failure, which would not 

be highly correlated with 1.0,. or in other words a measure 

which would show considerable variation wi thin each L (~. 

group. Underlying this attemqt,( was the assumption that 

where children of approximately the Sffiae 1.0. have very 

different measures of number of errors made or number of 

omissions, then these differences 111ay throw some light on 

the methods of approach to test situations. One child may 

race through the test covering 70 items and making 30 errors, 

while another may work more slowly covering 45 items and 

making only 5 errors. This difference may be specific to 

the particular test, due to some temperamental factor, or 

to a method of working developed in classroom tests (e.g. 

mental ari thmetic) .. 

Four measures were calculated for each test paper:

(a) Percentage of the total number of items (75) in the 

test actually covered - 1. e. as measured by the last item 

attempted. This measure included correct, incorrect and 

omi tted items, e. g. Girl A.M. last attempted item 63; score 

(correct items) 43, wrong 9, omitted 11; % covered::::: 84. 

(b) Percentage of total items which were attempted - Le. 

as measured by score + errors (but not omissions), e.g .. -
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A.Me 43 + 9 ::: 52/75 :: 69% .. 

(c) Percentage of the number covered (score + errors + 

omissions) which were omitted e.g. A.M. 11/63::: 17%. 

(d) Percentage of number attempted which were wrong, e.g. 

A.M. 9/52 = 17%. 

These fou.r percentages were then tabulated for each 

of the seven I.Q. groups with the following resu1ts:-

MEDIAN AND RANGE OF 1. Q. GROUPS 
ON FlOUR 

a b c d 

gFo~1:l.:~_ N Md Ra!l$e 1VId Md R§:Eg~~~ 

1 27 94 77-100 91 77-100 1 0-17 19 8-31 
2 38 84 68-100 82 65-100 1 0-17 21 6 ... 37 
3 60 78 62-100 76 62-100 3 0 .. 21 27 10-45 
4 47 77 59 .. 100 73 53-100 4 0-25 32 14-55 
5 54 75 56-100 72 50-100 6 0-33 36 18-59 
6 32 70 38-100 65 38-97 7 0-25 39 16-65 
7 34 66 41-100 59 38-100 10 0-39 49 30-

All 292 77 38-100 74 38 ... 100 4 0 .. 39 30 6-79 

All M :: M := 30.6 
S 

~I:he di strj.bu tions for the whole sample are given in 

linear forrll below .. (each Lei. group distribution being of 

a similar general shape) " 
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FIGURE 1 

S'PHIBUTION OF PERC Ii:N 'r AGES ON Foun lVf]~ ,LI. S Ul-{]:; S 

(a) (b) 
N N 
35 35 

25 

/' 
25 

15 15 

5 5 

(J/ 
10 38+ 50 62 7 /1 86 98 % 38+ 50 62 74 86 98 

N 
(c) (d) 

80 
N 
25 

15 

5 

% 0 2+ 10 18 26 34 42 % 04+ 20 36 52 68 84 

From (a) and (b) above it can be seen that a con der-

ahle proportion of the children covered ----- all or nea:rly all the 

items (13.7jb for the interval 98-100), some of them at t-

all or nearly all (6. 2?~) " In both cases the upward trend 

t s apparently due to the fact that the test has too few i terns 

fOI' a group of fast workers, although it cannot be assumed 

that fast working in this case necessarily means accurate work-

:'Lng, in fact the overlaps in the ranges g:'Lven in 'Table II (a) 

and (b), show that in all 1. groups except one, some individ-

ual reached 100%0 
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The distribution for (c) shows clearly the great 

concentration of percentages around 0%-4%, with very few 

percentages greater than 20%, although from the ranges it 

is apparent that wi thin anyone I. Q. group there were great 

contrasts, e.g. - between one child with 0% omissions and 

another child in the Sa.lJJ.e I.Q. group (e.g. 4) with 25%. 

In view of this piling up of percentages around 0-4% this 

particular measure is not likely to be useful in discrimin-

ating between methods of approach to the test, except in a 

few exceptional cases. 

A piling up of percentages at one end of the distri

bution does not occur in (d), this being the only distri-

bution to approach normality .. This may have been due to 

a close relationship between thi s measure and I. Q., a 

possibility indicated by th~ ranges for each I.Q. group, 

although the great overlap from group to group indicates 

some striking contrasts in individual cases, e.g .. - a group 

2 child had 37% of attempted items wrong, while a group I 6 

child had only 16%. 

Contrasts mentioned here, and elsewhere, may depend 

on age differences,12 so that if two children were of the 

l2possibly on sex also, hence separate analyses for 
sex were made on (a), (c) and (d), with very little evidence 
for any differences, the medians for the seven I.Q. groups 
combined being - (a) boys 79% girls 76%,( c) boys 4% girls 4%, 
(d) boys 30% girls 33%. 
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same L Q,. but different ages, the younger child would have 

a lower score and could thus have more errors, assuming 

that both covered the same number of items. A rough check 

on this, was made by taking the 108-113 L 0,. group and 

spli tting it into three smaller groups of 2 L Q. points 

range, i.e.l08-109, 110-111, 112-113, while each of these 

three groups was split into nine age groups of three months 

each, 1. e. the total age range being from 10 years 3 months 

to 12 years 5 months. Scores on the four measures were 

then tabulated for each of the groups. ~bis procedure re-

suIted in a number of small groups, homogeneous in regard 

to age and I.Q., and in the twelve groups where there were 

five or more cases the scatter was examined for evidence of 

individual contrasts. In (a) examples of the amount 

of the scatter were (in percentages):- 72-99, 63-96, 66-99; 

in (b):- 69-93, 63-96, 66-90; in (c):- 0-14, 0-6, 0-10; 

in (d):- 20-40, 10-40, 12-38. These figures are of 

little significance when considered in terms of the total 

sample, but they are relevant when a question is put such 

as "Why did this child make errors in 40% of the items he 

attempted, when this other child of the same age and LQ. 

made only 10% errors'? 11 
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(e) orrelati of measures with I 

Of the four measures, (a), (b) and (d) had a wide 

enough distribution to merit further examination. Al

though as shown in the illustrations above, there were con

trasting cases wi thtn each L Q" group, yet the general trend 

in the percentages was in the SMde direction as the I.Q.s. 

Thts is indicated by Pearson Product - Moment correlation 

coefficients of:- (a) and I" Q.. =: .. 46 ± .03 

(b) and LU. =: .61 ± ..02 

(d) and LQ. =- .. 66 ± .. 02 

It is evident that all these measures are influenced 

considerably by LQ,. and cannot therefore be used as in-

dependent measures except in groups of similar I .. Q. Ifhe 

lower figure for (a) was probably due to the greater piling 

up of cases on 100%, and with a longer test it is likely 

that the distribution would even out, with the lower I.Q. 

groups dropping away from 100% and thus raising the corre

lation coefficient slightly. 

(f) Method of recordtng. 

Various ways of recording the errors were tried and 

finally an error record was drawn up for each pupil in order 

to provide infornlation which would be available for cvass 

checking and for use in separate analyses using the seme 

data. A completed record is illustrated in Appendix Bo 
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IV" - EXPERIMEN'rAL DESIGN .. 

1he preliminary study was useful in clearing the 

ground for further analyses of errors, yet its greatest 

defect lay in the fact that there was no guarantee that 

the types of errors made would be repeated, especially as 

some of the measures used - e" g .. error ratio, WI\1lT'~e; based 

on only a few items. In order to overcome this difficulty, 

the test was given again (i"e. the same Otis B) approxi-

mately seven months later. 13 It was argued that if 

similar patterns of error appeared after an interval of 

this length, then the chances of purely accidental or 

irrelevant conditions being the cause of error, were very 

much reduced. 

A further possibility was that the patterns of errors 

might be related to differences in abili ties more specific 

than a general measure of intelligence could indicate, and 

in order to check this, it was necessary to administer a 

test with sub-scores for "different abilities or group 

factors .. A suitable test meeting these requirements is 

the S. R. A. edi tion of Thurstone t s Primary Mental Abili ties, 

Intermediate Form, for ages 11 to 17, and this test was 

13 At the beginning of July, 1954; by thi s time 
the children had been in the Intermediate School five months, 
The test was given to the various groups in Form. lover a 
perlod of three days .. 
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gi ven to all the childr,en approximately a week after the 

second Otis,,14 

Even though patterns of errors might be consistent 

from the first to the second otis, they mayor may not be 

of the same type on another test of similar design. To 

throw some light on this, the A.C.E.R. Intermediate D was 

given approximately five months after the second Otis. 

This test is a group verbal test very similar to the otis 

Intermediate in form, and designed for children between 

the ages of 10 and 14 years. 15 

One further measure related to lIcarefulnessll and 

tlcarelessness"; this was a rating scale on which each 

teacher was asked to rate each of his children on a trait 
/ 

described as tlcarefullness" at one extreme and licareless-
I 

ness" at the other. This rating was done in December, 

was designed to throw some light on conditions which 

might influence test performance, especially in view of 

the fact that some such factor has appeared in factorial 

analyses of wrong responses" 

---------
l4Separate scores, (percentiles) are given for Verbal, 

Spatial, Reasoning, Number and l~'luency, and a weighted aver
age of these scores (Q) which gives an overall measure 
similar to 1. Q. Tests were administered over a 'period of 
one week. 

l5rrhe test was given over a period of four days early 
in December. This and the other tests menttoned were 
administered by the writer. 
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From the records of errors it is possible to test 

certain hypotheses and to make some assumptions about the 

causes of error, yet there is always the possibili ty that 

the investigator may read into the figures an interpre-

tation based on a theory of intellj.gence or the influence 

of some condition on intelligence. frhere is no simp le 

way of knowing directly why a child chooses this answer 

instead of that, thereby making an error. EVen if the 

child could introspect fully, there would still remain the 

probability that some of the essential processes leading 

up to the production of error, would not be recognised. 16 

As it is clearly impossible to obtain detailed in-

trospections from children, and 8.S it is also clear that 

an objective analysis of errors needs to be strengthened by 

some more direct evidence on the reasons for a particular 

choice, it was decided to take a representative group of 

children and to ask each one to work over aloud the items 

on which he had made errors, and to answer questions about 

his methods .. This method of individual analysis was 

attempted with 84 children in November and December just 

16Maier found that students did not remember and even 
denied receiving, hints which had initiated the processes 
leading to the solution - Maier N. H. F'. I1Reasoning in Humans 
II The Solution of a Problem and its Appearance in Conscious
ness,1i J.Comp.Ps¥_c~.1931, 12, pp181-194 .. 
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prior to the giving of the Intermediate D. 

The complete programme of testing and analysis was 

spread over the period November, 1953 to December,1954l7 

the particular order and timing of tests being determined 

partly by the requirements of the analysis, partly by the 

school organization - (e.g. examinations, availability of 

classes), and partly by the time available to the exruniner. 

It was therefore not a rigidly determined experimental de-

sign, otherwise the Intermediate 'D' would have been ad-

ministered soon after the P.M.A. tests. A smrunarized re-

presentation may clarify the procedure o 

Time 

Nov.1953 

Nov.-June, 1954 

J1!1ly,1954 

July, 1954 

Nov .. -Dece1954 

Dec,,1954. 

Dec .. 1954 

Test 

otis I 

otis II 

P.M.Aes 

Int"D 

Rating 
ale 

Comments 

Taken in the four contributing 
schools. 
Preliminary Analysis etc. 

Taken in Intermediate School. 

Taken in Intermediate School. 

Q,uestioning of children on errors 
in otis I and II. 
T1aken immediately following 
questioning. 
Completed during questioning and 

though the original sample was made up of 292 
children, the number of children taking the various tests 
varied because of absences, change of school, cafeteria 
duties etc. Comparisons of the results of the tests do 
not bear directly on the work reported below but they may 
be of some value to other investigators in New Zealand and 
are accordingly reported in Appendix G" 
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v. - M:tETHODS OF ANALYSIS .. 

Although details of the methods of analysis are dis

cussed along with the results, an overa11 description of 

the procedure may be of some value in specifying the types 

of questions which these methods and results should eluci

date. 

(a) etition of ~rrors on otis I and II 

'J'he first question arises from the fact that the 

analyses of errors take into account performance on two 

Otis tests, the assumption being that where errors are re

peated then the error producing pI'ocess is due to something 

more than passing l1 acc idental" factors. rrhe question may 

be formulated thus:- lI'ro what extent did children make 

errors on the same items despi te the fact that the tests 

were seven months apart? Furthermore, what percentage of 

these item errors were repeti tions of exactly the 88111e 

choice of distractor?" 

of errors of cate es (b) Consis 
~-~~--

As some distr8..ctors have a higher mean error ratio 

than others, it could be assUYaed that these categories con

tain questions which are more difficult than others.. ~t"'his 

concept of Itdifficultyll is, however, complex and may result 

in a circular arglrnent depending on the criterion of diffi-

culty. rlhe question arises:- "Is the pattern of mean 
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error ratios (Le. a measure of difficulty) similar on 

otis I and II? Is it similar to the predicted pattern, 

i.e. predicted in terms of the way the test was construct-

ed?tI 

(c) Comparison of"High Error11and"Low Errorllgroups tJver 
all categories. 

If some children score consistently high error ratios 

on a particular category, while other children of comparable 

I.Q. score consistently low error ratios, then the question 

arises as to the cause of the difference .. It cannot be 

explained as a superiority in ilgeneral intelligence tl as this 

1:'3 ruledd. out by the comparabili ty of the two groups in I. Q. 

It may be due to any number of factors, and the questions 

which an analysis of high error vs low error groups should 

throw some light upon, may be such as: "I s the difference 

due to age, sex, socio-economic status? Is the difference 

on one category also apparent when the two groups are com-

pared on a similar category? Is the difference still 

apparent on a similar category in another test altogether? 

Is the difference related to a special ability? Are the 

errors made by the two groups different in type as well as 

quanti ty? 11 

A further question,of a somewhat different order, 

arises from the criterion of "consistency" as used in this 
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analysis, namely - \lAre there cases of marked inconsis 

in error ratios from otis I to otis II. If so, how is 

this inconsistency related to I.Q..?" 

(d) Ratings on carefu~~~ca~~sness in relation to~rror. 

Where children have been rated as' livery careful l1 or 

livery careless" in school work, assuming the rating to have 

some value, this trait may be reflected in the way in which 

they approach a test situation such as is provided by the 

otis. Relevant questions are:- "How do children rated at 

the extremels,-:of the scale, compare on L Q.., errors, omi ssions 

etc.? If any relation exists between the trait and Otis 

te st perforrnance, is thi s carried over to the P. M. Ao s or 

the Intermediate D? Is there any relation between position 

on the scale and consistency from Otis I and II?" 

(e) Wrong distractor choices in LQ. groups over all 
oategories. 

L Q. groups may be differentiated not only in terms 

of total score, but also in terms of type of error made, and 

the type of error made on any given item or category, Le. 

the particular wrong distractor choice, may give a clue to 

the process operating to produce error in that item. 

Questions which may be asked are:- "Are there differences 

between the L Q,. groups in wrong distractor choices? If 

so, are they more apparent in certain categories rather 
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than in others? Do the wrong answers cluster around cer-

tain choices or are they spread over all the wrong distrac-

tors? How are wrong responses distributed on items where 

the child must produce the answer rather than choose from 

alternative answers?1l 

( f) of children on oti errors 

Whatever the pertinency of the various questions noted 

in the preceding five analyses, and however interesting the 

attempted answers, there is no question as important as this 

one:;.. "How did this child arrive at this particular error 

on this item, as suggested by his own explanation and by re-

levant questions? ~Vhat is his attitude towards his o~m 
p 

error?" Such a question may, be partially answered by work-

ing over items with individual children, and the results from 

this analysis should check on, and clarify, the results of 

the more formal analyses .. 

This section, although the last, is the most important, 

and follows on logically from the analysis of errors in 

Chapter II. The other sections lead up to, and provide the 

background for this individual analysis. 



CHAPTER IV 

REPETI'rION OF EBRORS AND DIFll1ICULTY OF 
OAJrEGORIES. 

1.- REPETITION OF ERRORS ON OTIS I AND II. 

As the item errors and the distractor choices or 

wrong answers were recorded for each individual on Otis I 

and II, it was possible to make comparisons of repeti tions. 

'rhe first comparison was based on the percentage of errors 

and omissions on Otis II which were repetitions of errors 

or omissions on otis I. No items in Otis II beyond the 

last item reached in Otis I were included, thus the per-

centage was based on those i terns common to both tests" 

An example may clarify this:-

Gi rl 1. Q. 108/110. 

(1) Last item attempted, in Otis I ::= 62. 
in Otis 11= 67. 

(2) Ignore all items in otis II after 62. 
Count wrongs and omissions ::= 15. 

(3) Mark items wrong or omitted in otis I 
which were also wrong or omitted in 
otis II .. e.g.-

(4) 

6 items wrong repeated in II. 
(5 with identical answers) 

5 items omitted in I 
(4 of these omitted in II) 
(1 attempted an wrong in II) 

Percentage repeat errors and omissions 
::= 11/15 ::= 73% (A) 
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The second comparison was based on the percentage of 

identical errors in the items wrong in both Otix I and II .. 

In the above example 6 items were wrong in both tests, and 

of these, 5 were due to identical errors = 5/6 = 83% (B). 

Distributions of these two measures (A and B) are given 

below.-

TABLE III 

PERCEN':[lAGE OF ITJ:!;lVI ERRORS AND OMISSIONS 
REPEATED A), AND PERCEN'I'AGE OF IDENTICAL 
ERRORS B 

(A) (B) 
Perc f f 

95-100 2 25 
89-94 9 2 
83-88 18 11 
77-82 30 11 
71-76 30 23 
65-70 49 24 
59-64 29 20 
53-58 28 20 
47-52 10 39 
41-46 15 22 
35-40 11 15 
29-34 7 19 
23-28 3 3 
17-22 2 3 
11-16 3 2 

5-10 0 0 
0- 4 2 9 

Nl == 248 248 

(A) ••• M == 63.4%. S.D. = 17.7% 
(B) ••• M == 58.0%. S.D. =: 23,,2% 

10f the original 292 children, 44 were either not 
available or had gone to another school at the time of 
Otis II testing .. 
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The concentration of cases at the two extremes of 

(B) is due mainly to the percentages based on only a few 

repeated error items - e.g. 0/2 or 3/3 etc. If these two 

extremes are ignored the M and S. D. are both reduced. 

Although the percentage of repeat errors and omissions is 

high (63.4%), it would have been even higher if allowance 

had been made for the fact that during the 7 months period 

between the tests the children had matured and some of the 

easier items originally wrong were bound to be right on the 

second te sting. 

The distributions give evidence that in a consider-

able number of cases the types of items wrong, and the 

specific errors made, were repeated from otis I to Otis II, 

thus the asswnption that there is some consistency in the 

processes underlying errors (and omissions) seems warranted. 

II .... CONSIS'rEl\]CY OF ERRORS IN, AND 
DIFFICULTY OF CATEGORIES. 

From Appendix A which lists the mean error ratio 

scores for each I.Q. group over each category, it is possible 

to calCUlate a mean of these means for each category, thus 

providing a basis for comparison between the eleven cate-

gories. The sarne can be done wi th the table of error ratio 

means on otis II (Appendix C).2 

211'his Table was based on 274 cases, i.e. all those who 
took Otis II. Of this number 248 took both tests, the re
mainder Otis II only. This means that the two 'l'ables were 
not based on exactly the same sample,as Otis I included 44 
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TABLE 

COMPAHISON OF ERROR RA~rIO MEANS OVER II 

~~. Oti 

1 4 .. 3 4,,1 
2 2 .. 6 2 .. 7 
3 3 .. 3 2,,9 
4 3.1 2.7 
5 5 .. 3 4 .. 6 
6 3 .. 4 3 .. 1 
7 2 .. 4 1,,9 
8 4 .. 6 4 .. 1 
9 5 .. 8 5,,0 

10 3.7 3 .. 6 
11 4 .. 0 4 .. 4 

The general trend and the comparison between the two 

sets of means can be seen from the following graphical pre-

sentation. 

F'IGURE 2 

COlVIPAHISON OF ERROR RATIO MEANS OF OTIS I AND O'l'IS II 
Mean Err'or 

Iif:ltio 
6.0 

Ef---Otis II 

Categories 1 ;:>, 3 4 5 6 7 8 9 10 11 

2children not included in Otis II(M:=103.2 SD=lO.4), and Otis II 
included 26 children not included in Otis I (M=106 SD=14 .. 1)e 
The higher mean of the Oti s II group is in keepj_ng wi th the 
higher mean of the total Otis II srunple(i.e.107.7 SD 13.4). 
'rhe distribution of otis II scores in 7 I Ji .• groups based on 
approximately half SD classes is also given in appendix C. 
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'l'he two patterns of mean error ratios are very 

similar, indicating a consistency in performance over the 

two tests, with the mean for Otis II being slightly lower 

overall. It is clear that ont~ some categories there were 

many more errors and omissions than on others, and this was 

presumably due to the position in the test of the various 

"t 3 1. ems. Thus from the classification of items (see above 

110-112) it can be seen that category (7), for example, has 

more items appearing earlier in the test than category (8). 

This assumption, (that the mean error ratio is de-

pendant on position of item in the test), can be tested by 

giving each category a value calculated from the mean 

ordinal number of the items in the category; e.g. category 

(8) contains items 36,37,45,48,51,57,62,68; mean::::: 50.5. 

These values then represent the "predicted ll difficulty of 

the categories and can be compared with the "actual" difficul-

ty L e. the mean error ratios .. If the mean ordinal ntunbers 

are divided by 10 to make them comparable in si ze to the mean 

error ratios they can be entered on the same graph as the 

3According to the original Oti s manual the i terns were 
placed in order of difficulty, based on tithe number of pass
es of each item by the student8 taking the preliminary 
editions ". Extract from 1928 Manual of Directions. 
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mean error ratios, thus making possible a rough comparison. 

In the following graph the actual difficulty is based on a 

combination of the two sets of mean error ratios given a-

bove (Table IV). 

COMPARISON 

Mean Error 
Ratio. 

FIGURE 3 

AND "PREDICTED tf 

6.0r-------------__ ~~~~--~--------_, 

5.0 

4.0 

2.0 

1.0 

C8.tegorie 81 () 
f.> 3 4 5 6 7 8 9 10 11 

Although it is legitimate to compare the gener~ 

attern of the two graphs, i.t is not legitimate to draw 

any conclusions based on the absolute difference on any 

given category, because the values entered for the predict-

ed difficulty are arbitrary reductions (i.e. divided by 10) 

of the mean ordinal values. An inspection of the two 

patterns shows that on categories (1) to (4) the general 

trend is the same. Category (5) shows a discrepancy which 

is difficult to eliminate, for if the graph of predicted 

difficulty is superimposed on the graph of actual difficulty 
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so that there is agreement at category (5), then all other 

categories are distorted. If instead, it is superimposed 

in such a way that the (6)-(11) categories are in point to 

point agreement, then the discrepancy on (5) is magnified. 

This sugges~ although it cannot prove, that the 

particular s81r1ple used differed from the original sample 

on which the test was standardised, in making more errors 

and omissions on (5), or in other words in finding cate-

gory (5) items (Le. mixed sentences) more "difficult ll • The 

question arises as to the nature 01'- this difficulty4 and 

this requires a further examination of failures on category 

(5). On analysing individual failures it was apparent that 

there were many omissions, hence these were listed for each 

1. Q. group on each category. In the table given below 

(based on Oti s I) the I. :,~. group s have been combined as the 

same gross pattern was evident in each - L e. the great pre-

ponderance of omissions on (5). 

4It has been pointed out (Thyne J.M. Patterns of Error 
in the Addition Number F1acts, 1954, (Univ. of London Pre8s) 
tha-t""difficul ty~s an ob j ecti ve ob servatioD, based ono1' length of time taken to complete the test, or frequency/error, 
cannot necessarily be equated with dif'flculty as a quality 
of experience of the subject (p3,4). Heim has also discussed 
the complexi ties involved in trying to clarify the concept 
of 'difficulty' in test items (See .Heim A.W. '1'he raisal 
of Intelligence,1954, (London: Methuen) pl17ff.f 
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v 

OM 

1 f 2 4 6 Cases Omi In '1'0 tal 

1 29 11 3 43 60 5.9 
2 10 10 10 leO 
3 20 5 25 30 2.9 
4 16 3 1 0 20 25 2.5 
5 60 44 24 17 21 6 172 429 42.2 
6 35 28 10 5 78 141 13.9 
7 44 6 2 1 53 67 6.6 
8 25 12 3 3 1 " 44 75 7.4 
9 20 5 1 • 26 33 3.2 

10 60 14 n 
KJ 1 77 98 9.6 

11 36 5 1 42 49 4 8 

Altogether 42@2% of the total omissions were on 

Category (5), the next greatest percentage being 13.9 on 

(6). Of the 292 children, 172 or 58.9% omitted one or 

more items on (5), thus the high percentage of omissions was 

not due to a large number of omissions by a few children,but 

was well spread over the whole group .. A sep ara te analy si s 

of category (5) showed that 65% of all girls omitted one or 

more items, and 55~G of boys. One of the interesting features 

of the table is the spread on (5) from 1 to 6 omissions - Leo 

the total number of items in the ca.tegory; thus, for examp Ie 

14:% omi tted 3 items, 9 .. 9}b omi tted 4, 12.2% omi tted 5 and 3.5% 

omi tted 6. 
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'I'hese figures show qui te clearly that this particular 

type of item was avoided by many children - either after 

having tried one or two unsuccessfully, or without any 

attempt at all; hence the high mean error ratio does not 

merely reflect failures due to an inability to solve the 

problem correctly, but also failures due to an attitude of 

avoidance, Doubtless this attitude springs from the fact 

that the problems are of an unfamiliar type when compared 

wi th many of the other items, furtherrnore the answer can

not be produced by a superficial examination of the words, 

and there is no clue in the form of distractors. That this 

attitude was not confined to a particular I.Q. group is 

evident from the following figures. - i.e. omissions on (5) 

as a percentage of total omissions for each I.Q. groupo-

1=32 .. 4 2=45 3=44.8 4=42 0 6 5=41.9 6=46.3 7=38.4 

Al though the re suI ts for' category (5) support an 

interpretation such as the Influence of an attitude of 

avoIdance, thi s may be just a magnified example of atti tudes, 

not necessarily dependent on level of intelligence, which may 

be aroused by many different types of item. When a child 

works through an intelligence test he is placed in a situation 

which is bound to give rise to a number of feelings,attitudes 

or specific sets. To cover all these conditions by a term 

such as "rapportti or "moti vfltibnU is to ob scure condi tions 
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whlch may exert a subtle influence on test performance .. 

'l1he child may react to an item in a way which might be 

verbalized as "I've done problems like this before - I 

know what is required ll or, in the case of (5), "These 

look difficult, I've never come across them before, I 

canft see just how to start off, so I'll skip this type 

oIl I'll be wasting too much time." Once having skipped, 

there is a tendency at least among some children to skip 

a sedond, or third etc. The net result may be only a 

small loss in score and thus an unimportant variation in 

I.Q., yet the investigator interested in the processes in-

volved in the solving of intelligence test items cannot 

afford to ignore any conditions which may affect success 

or failure. 5 

5Cf. the types of error descrlbed above (p94), L e. 
the format of a problem discouraging any attempt to attack 
it; all-or-none atti tude to problems; lack of confidence" 



CHAPTER V. 

A COMPARISON OF 'HIGH ERROFP AND 'LOW ERROR' 
GROUPS OVER ALL CATEGORIES .. 

If two children have approximately the srune I.Q., and 

approximately the same mean error ratio score over the eleven 

categories, and if on any given category one child has a con-

sistently high error ratio score over the two Otis tests, 

while the other child has a consistently low error ratio 

score, then this is a difference worth investigating. If 

instead of two children, two groups could be selected, 

matched for 1. q .• and mean error ratio score, and showing 

consi stency over the two tests, then some h,vpotheses could 

be' tested, for eX8Jl1ple - that the difference is related to 

sex, socio-economic status, special ability or Hcarelessness"~ 

1.- l"ITE'rHOD Oli' SELtI:C fl ' ING GROUPS. 

One major difflculty lay in securing groups of child-

ren whose error ratio scores were clearly 'hight or 'low' 

and at the same time ruling out the influence of 1. Q. and 

overall error tendency as measured by mean error ratio score. 

A further limitation was the requirement of consistency.l 

lIt has been pointed out (Snodgrass F. Ir. llUnreliability 
of Group 'rest Profiles," J.Educ Psych.1954,pI33) that too 
much falth in the precision 0 subtest profiles is not warrant-
ed. a result of her investigation lnto the reliability of 
the ':L'erman - McNemar IITest of Mental Abilityll subtest prof:Lles, 
Snodgrass concluded that "most of the irregularities of a pro
file, as measured by the test used,are due to errors in measure
ment. ProfIle differentiations are relIable only about 25% of 
the time In the most reliably tested area.l!(pp134-l35). 
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The difficulty could be overcome if the error ratio scores 

could be adjusted to eliminate the influence of I. ,to 

allow for overall error tendency and to reflect the degree 

of consistency. With these adjustments the error ratio 

scores would be directly comparable from individual to in-

dividual for any given category, although not from category 

to category, within any individual error pattern. If, how-

ever, the error ratio scores could also be adjusted to allow 

for the different degrees of difficulty (as indicated by the 

1.Q. group, mean error ratio score, for any given category), 

then the final error ratio scores would be comparable between 

categories as well as individuals. This wouilid make it 

possible to select two contrasting groups for each category 

directly from the adjusted error ratio scores, and the two 

group s should then be matched for 1. Q. mean error ratio score 

and consistency@ 

This method of adjustment was attempted by using the 

folJ_owing procedure:-

1. Error ratio score s for each category Ii sted. 

2. Deviation of each score from the 1. Q. group mean 
error ratio score for that category, (Le. as given in 
Appendix A) listed. 

3. Deviation adjusted up or down by an amount deter
mined by the difference between the individual mean error 
ratio score and the 1. group mean ratio score (i.e. overall 
error ratio mean gi yen as the total NT of IVf. s in A.ppendix A). 

4. Same steps repeated wi th Otis II error ratio means. 
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50 ~rwo sets of adjusted deviations (Le. steps 3 and 

4), added. 

This procedure resulted in a single list of eleven 

deviations (plus OI' minus) for each individual, which could 

be used for the selection of high error and low error groups 

for each category.2 

The next problem involved the setting up of a criterion 

in order to separate out the high deviation (or H.!~.) group 

from the low deviation (or L.E.) group. lID arbi trary de-

via tion - e. g. 2.0 (+ or- -) could not be used because of the 

different means and distributions for the various categories 

all. 0. group s. On the other hand the use of standard deviation 

as a criterion would have resulted in the elimination of too 

many cases; furthermore, it was not desired that extreme 

deviations should influence the measure of deviation unduly. 

In the light of these considerations the mean variation was 

chosen as a satisfactory measure and the M.V.s for all the 

means calculated. (see Appendix E. ) 

For the purposes of selecting the H.E. and L.E. groups 

for each category, a deviation was judged as falling into the 

'high f group if it was greater than two M. v. a above the mean, 

2A detailed description of the method of adjustment 
etc. and the rationale underlying it is given in Appendix D" 
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(i$e. M.V. on Otis I + M.V. on Otis II), or into the 'low' 

group if two M.V.s below the mean" Two restrictions were 

imposed:-

1. The deviation was rejected if it was made up of one 
very high deviation on one test, plus a low or opposite de-
viatlon on the other. (This restrlction ensured consistency 
in the case s selected). 

2.. The devlatlon was rejected if. the number of items 
upon which the error ratios were calculated was less than 
five (L.e .. Otis I -&mOtis II). In most cases this mlnimum 
qualification was far exceeded, although in category (9) 
many cases had to be dropped. (This restriction reduced 
the influence of chance factors in produclng high deviations). 

The final step was to take each category in turn and 

to select the H.E. and L.E. groups in terms of the criteria. 

discussed above. In some cases where the two groups were 

very uneven, a few cases were included in which the otis II 

alone had been worked, although in view of the fact that 

there was no guarantee of consistency, the criterion was 

ralsed to l~ times the M .. V. (equal to 3 times M. V. in the 

summed deviations).3 

II. - RESULTS AND DISCUSSION FOR EACH CA'fEGORY" 

IJ."he results for each category are given separately, 

wlth category (1) in some detail in order to illustrate the 

3In the example given at the beginning of Appendix D, 
the summed deviations (in final column) which fall into H.E. 
or L.E. groups are underlined, i.e. Category (7) and (10) 
H.E., (5) and (9) L.}];. 
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types of hypotheses set up and the methods of interpretibg.", 

the data, while categories (2) to (11) are treated in the 

same general manner but in less detail. 

(a) ,Qategory ( 1) Word Meaning. (Items 5,16,23,40,44,54,61, '75). 

Example: No. 23. 
A boy who often tells big stories about what he can do is said 
to (?) 

1 lie, 2 fake, 3 cheat, 4 joke, 5 brag .•......... ( ). 

It was first necessary to check the two groups in 

order to see whether the procedure outlined in Appendix D 

had been successful. If so, then the two groups should 

differ significantly in their mean error ratio scores, but 

should not differ significa.ntly in Ie Q. or in overall error 

tendency. As a measure of the first of these it was 

necessary to lIse the unadjusted error ratio scores, while 

as a measure of the last, the W/A score could be used (L. e. 

total errors over all items attempted). The W/A score does 

not include omissions and this is an advantage as one of the 

major hypotheses to be tested deals with the errors only and 

ignores omissions. 4 

4 a check, the total number of omissions over the 
whole test was compared for the H.E. and L.E. groups on each 
category, with no differences being observed except in the 
case of ca tegoI'Y (5) (to be dealt wi th later). Thus it made 
no differ'ence which measure of overall error tendency was 
used - W/A, which does not include omissions, or the mean of 
the error ratio scores over the eleven categories, which does 
inc lude omi s si on s. 
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The following figures provide the necessary data for check-

ing. 

TABLE 

UNADJUS~J:iJm EHHOR RATIO SCORE FOR CATEGORY (I) 

Oti I Otis II 

N 
M 
S. D~ 

29 
6.25 
2 .. 06 
0.39 

S.E. diff. 5 
Critical Ratio 

29 
6.18 
1.53 
0 .. 29 

Otis I == 0 .. 63 
otis I ::::: 6 .. 9 

Oti I Otis I 

24 29 
1.88 1.90 
2 .. 38 1.57 
0,,30 0.50 

Otis II ::0 0 .. 42 
otis II == 9 .. 8 

(t for 51 df at 0.01 level 2,,68) - otis I 
(t for 56 df at 0.01 level 2.66) - Otis II 

rrhus the difference between the L. E. and H. E. group s on the 

unadjusted error ratio score means is significant at well 

beyond the 0.01 level of confiaence. 

5Throughout this whole section the small sample 
formula for S.E. M has been used i.e.. 3D 

VN - 1 



I.(~. (O'HS I 
ATEGORY J1 

if.ABLE VII 

M 
SD 

106 .. 1 
10 6 

·c_~~~·_~._~ __ .~ 

107 .. 0 
14.2 
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frhese results indicate that th.e procedure has in fact 

resulted in the selecting of groups of similar I.(~e, although 

in this particular category there is an unaccounted differ-

ence in variability of 3 .. 6 points of S. D. 

TABLE VIII 

W/A SOORES6 (IN PEHOENTAGES) OF OATEl-
GQB'L.( It and GROUPS 

H Ee 

Otis I Otis II Otis II 

M 32 .. 0 29.7 27,.7 28 .. 5 
3D 10.4 10 .. 2 14 .. 1 14.2 
SEM 1.9 1.9 2 .. 6 2.6 

SE diff. Otis I 3 .. 2, O. R. 1.34, (t for 51 df 1.68 at 0.10 18781) . , 
SE diff. Otis II 3.2, O. R. 0.38, (t for 56 df 1. 6"1 at 0.10 level) 

'J:1he method of e limina ting overall error has not been 

entirely successful as there is a difference of 4.3% between 

6Us ing the measure - percentage of the 75 items which 
were covered - instead of vV/ A, the re sul ting fi gure s were 
otis I H.E. 78.7, LeE. 77 5 3; Otis II H.E. 90 .. 8, L.II:. 90.3; 
i. e. there is no difference between the two groups in amount 
of test covered. 
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These diff-

erences are not significant, especially for Otis II, al

though even in Otis I the difference is well below the 0.10 

level. 

Taking tables VI to VIII together, there is justi

fication for the claim that the two groups show considerable 

difference in tendency to make errors on Category (1), des

pite the fact that there is little difference in mean I.Q. 

and only a small (and insignificant) difference in overall 

error tendency. 

The question now arises - what causes the one group 

to make so many errors while the other group makes so few 

errors? In order to throw light on the question some hypo

theses can be stated and tested o 

f,[xpota.esis 1. 

Word knowledge depends on experience, and experience 

in thi. s parti.cular category gained in the home and in the 

school, is partly dependent on age. Thus if the two groups 

are equated for mean 1. ri., the low error scorers may be 

found among the older children who make up on word knowledge 

what the~r may lack in such areas as verbal or ari thmetical 

reasoning" rrhe hypothesis, then, is that the mean age of 

the L.E. group should be greater than that of the H.E" group .. 

This must be rejected because the mean age of the two groups 
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(as at mid-November 1953) shows no difference at all - i.e. 

mean age of both the H.B;. and the L.E. group == 11 years 

7 months. 

othesis 2 

Although in the construction of a test of this nature 

items which show sex differences are usually excluded, there 

may still be some small sex differences on word meaning in 

view of the greater verbal maturity of girls on the average. 

The hypo the si s, then, 1. 8 that more boys should appear' 1.n the 

iE. group tha n in the L. 

Boys 
Girls 

-,~~-,-~ 

H 

group, and vice versa with girls. 

D GIR.LS IN CA'I'EGORY (1) 
GHOUPS. 

,-,~,-~--

The hypothesis must be rejected as the proportions 

remain constant .. 

othesis 3 

The difference between the groups may be one of 80cio ... 

economic status, for as with age, children from a socially 

sophi sticated environment may make fewer errors on,. word mean-

ing but more errors on 'reasoning' items, while children from 

a less sophistlcated envlronment may gain the same LQ,.but by 
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,just the opposite process. This is all the more likely in 

view of the findings of the Eells' study 7, that the children 

from higher socio-economic status homes had better scores on 

verbal items than the children from the lower socio-economic 

status homes. The hypothesis is that the H.E. group should 

have a lower sOel,o-economic status ranking tha,n the L. E. 

group. 

Mean status rankj_ngs on the 7 po:tnt socio-economi.c 

scale (as described above pplOS ... 109) were H.E. 5 .. 2, L.E.5.5. 

This is a very small difference, and in fact for the purposes 

of this hypothesis it is in the wrong directionl Thus socio-

economic status is apparently not a contributo~r factor. 

Hypothesi s 4. 

Children who make many errors on word meaning may also 

make many errors on categories which are of a similarllverbal tl 

type, or in other words, these children are perhaps weak in 

°verbal abili t y ll. This does not, of course, fully explain 

the errors, it merely shifts the explanation from one plane 

- i.e. weakness in general intelligence, to another more 

specific plane, 1. e~ weakness in verbal ability. 

7Eells K. et.al Intelligence and Cultural Difference 
1951, (Chicago, Univ-.-Chicago Press)---See discus 
on page 97 .. 
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Despi te the limi tations of such comparisons, a brief 

consideration of the performance of the category (1) Eo 

and L.E. groups on other categories. may be worth while, for 

whatever magnifies or reduces the errors in the two groups 

may be due to something more than variations in verbal 

ability.8 

Al though it is dangerous to try and predict what pro-

cess or ability underlies a given itel11,an\~ riori inspection 

of the otis items suggests the hypothesis that the H.E. 

group on category (1) should also show a higher mean error 

ratio on categories (2) (opposites), (3) (word attribute or 

definition), and (4) (forming a concept from. given examples). 

H. Ee AND L. Be GROUPS ON CATJWORY f1) 
COMPARED ON O'rr-IER CA'EEGORIES 

L.E. 
C Otis II Otis r--Otis 

1 6.25 6.18 ·1.88 1. 90 
2 2.24 1.95 2.46 2,,61 
3 4.35 3.03 2 .. 92 2 .. '74 
4 2.50 1.,84 3.05 3 .. 24 
5 4.'7'7 3.35 5.2'7 5.'72 
6 2.62 2.39 3 0 42 3 0 34 
'7 2.09 2.29 2.48 2.13 
8 3.80 3,,56 4.14 3.55 
9 6.55 5.1'7 5.56 4.63 

10 2.66 2.33 3.52 4 0 53 
11 3.94 3.80 3.54 4,,18 

80ne such 'extra I would be the 'uniqueness' or partic
ular structure of the items; again not an explanation of 
the error, but at least a restricting of the field of search 
for the error producing processes. 
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Of the differences between the 22 means given in the 

table, only 4 are significant, Le. categories (3), (4), (5) 

and(10).9 In terms of the hypothesis:- category (3) shows 

a difference in the expected carection (consi stent and 

significant on Otis I); category (2) shows a difference in 

the opposite direction (consistent but not significant), 

while category (4) also shows a difference in the opposi te 

direction (consistent and significant on otis II). 

As category (2) is based on only 4 items any interpre-

tation is lUwly to be unreliable, although the difficulty 

involved in the i terns may be due not so much to the uncommon 

nature of the word.s, as to the particular structure of the 

questions. This possibility will be examined in the analysis 

of wrong responses for each item. 

Category (4) also, has few uncommon words, the 

necessary condition being one of concept forr~ation or inductive 

9Cat.(3)Otis I Obs.diff.l.43, SE diff.0.61,CR 2.36, 
t for 51 df 2.01 at 0.05 and 2.40 at 0.02 level, i.e. 
significant betvveen 2 and 5% levels. 

Cat.(4)Otis II Obs.diff.l.40,SE diff.0.54,CR 2.59, 
t for 56 df 2.39 at 0.02 and 2.67 at 0.01 level, i.e. 
significant between 1 and 2% levels. 

Oat.(5)Otis II Obs.diff.2.37,SE diff.0.70,CR 3.39, 
t for 56 elf 2.67 at 0.01 level, Le. significant beyond 
170 level. 

Cat.(lO)Otis II Obs.dlff.2.20,SE diff. 0.68,CR 3.22, 
t for 56 df 2.67 at 0.01 level, Le. significant beyond 
lib level. 
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reasoning rather than of fami lari ty wi th the meanl:fu.gg of 

the words. 

fllhe other two categoI'i.es wi th significant differences 

are (5) - mixed sentence . (1.0) - number series, in both 
.. 

cases being differenc - e ~OPlJosi te direction to the . ~ 

differences on catego~(~).. . 1.t1hereis no point in speculat-

differences at this stage, al-
~ 

though Lt .. ~he.differen.~~Jf.ppear again in the analyses of 
. '. . 

; I , ~. \ . 

categories. (5) and (10)~ then some interpretation may be 
""" r 

attempted. On, ,phe \l1.hole, the- data presented in Table 

far from supporting t11.e .:2:. p:t;'~ori pred1ctions, eonfirm the 
.,,' " ,. .:, 

futili ty of trying to predict perfo'rmance }3. gl ven item 

from a somel.i'rba t sim:L'lartype of item. s suggests the 

necessity for supplementing any 'r::lassification,of j_tems 

with an inquiry into the influence of ch9.ng~siin form or 

wording on the structure of the items as :eerceived ~ the 

child. 

Hyp a !:.be si s 5. 

It is possible that the difference between the two 

groups is dependent on the particular sampling of words used 

1n the otis test, one group hav1ng had the necessary ex-

periences and the other group for some reason having failed 

to meet or make use of these particular words. If this is 

so, then with a different sampling of words the difference 
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should di sappear. ~~his hypothesis can be tested by com-

paring the performance of tke two groups on a different 

type of test altogether, for example the Primar'Y Mental 

Abili ties test for tlV". As it is terror' ratio upon which 

the two groups were selected, it is necessary to compare the 

th t ' f t t . VIO groups on . e ra J.O 0 errors 0 correc responses 1.n 

rather than on the positive scores, although the latter are 

also shown in the table along with the Q scores, as a check 

on the comparabi1i ty of the groups. 

C.Ai.PEGORY 

N 27 
Q.Mean Score 105 .. 2 
V(Error ratio 

or W/A) 
Mean 30.5 

VllMean Ie 54.1 

Q. - SE diff. 3 .. 62; OR 
V(W/A) - SE diff. 4.66; OR 
V~!U1e - SE diff. 6.27; OR 

TABLl:'J XI 

S. D. 

S.D. 
S. D. 

0.92; 
2.00; 
1.46; 

L.E. GROUPS 
AND V. 

28 
10.8 101.9 

15.4 21.2 
22.5 63.4 

t for 53 df at 
t for 53 df at 
t for 53 df at 

S.D.15.1 

S.D.18.2 
S.D.23.2 

0.10==1. 68 
0.05=2.01 
0.10=1. 46 

10The ratio terrors over number of items attempted f 

does not include omissions as, by the arrangement of the 
questions on the P.M.A. test sheet, some children are able 
to skip quickly down part 01' the list and pick out an item 
which is known while omitting up to 6 or 7 items between 
'skips 1" 
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From these results it appears that the hypothesis 

cannot be sustained, for although the difference on W/A 

for V is only just stgniftcant at the 5% level of confidence, 

the H.E. group ha.s a htgher mean Q, score whtch would act to 

reduce the gap between the two groups on V (W/A) .. There 

is also a dtfference (in favour of the L.E. group) on the 

positive scores for V,al though due to the ver:r large S. Ds 

for V, the difference ts not significant. ll 

'l'he re suI ts indicate that there may be a difference 

in verbal ability, as measured by the P.lVI •. A. verbal test, 

which accounts, at least in part, for the difference be-

tween the two group s .. Although it is clear that the ex-

treme difference between the groups, based on consistent 

otis category (1) errors, is not reflected to such an ex-

tent in the P.M.A. verbal errors, it is not posstble, with 

the data given here, to know how much of the Otis error 

uniqueness depends upon the particular .sampling of words 

and how much on!:the structure of the items. This point 

should be clarified in working through errors with in-

dividual children. 

llA fUrther comparison, Le. on the Word l~lluency 
scores of the two groups resulted in these mean percentiles 
- H.E. 53.6 and L.E. 54.4. 
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HYEothesis 6. 

A further check on the generality of word meaning 

errors can be provlded by comparing the performance of the 

two groups on a type of test very similar to the otis -

namely the A. C. E. R. Intermediate D (given approximately 6 

months after the second otis). In the light of the com-

pari son made wi th the P .1I'f. (V) errors, it could be pre-

dicted that at lea.st part of the difference would carry 

over to the Intermediate D, and this hypothesis can be 

tested by comparing the performance of the two groups on 

category (3) of Interrnediate D (Le. Synonyms - items 

3,19,22,25,28,51,54,67). As with the otis a check on the 

comparability of the two groups is provided by giving the 

Intermediate D I. and total W/A as well as the error 

ratio means for category (3). 

N 
Mean 
Mean 
Mean 

~o.~ ~.:o, ~~.~~_~."~ .~~~.o 

XII 

25 
103.9 

36,,2 
3 6 S.D 2.00 

S.E.diff. on (3) 0.59, CR 2.2, t for 51 df 2.01 at 0.05 
2.40 at 0.02 level 
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'}:he difference is significant at the 2-5% level of con-

fidence, and this is of interest, because the 8 synonymn 

items are cast in a different form from the Otis word mean-

ing items e.g.:-

Item 16 Oti s. 

When a new kind of machine is thought of, it j_ s usually called? 
1. a discovery, 2 adoption, 3 a creation, 4 a novelty, 
5 an invention. 

Item 19 rmediate 

SOLE'MN me an s 
1 sermon, 2 preach, 3 serious, 4 wisdom, 5 happy. 

The Qtis item structure is more complex, and this may give 

some clue to the cause of error, over and above any verbal 

b 1 · . h d 1 b t t f' 19 a i lty whJ_c may un_ery 0 h se so ltems •. ~ 

So far the evidence has been mainly nega ti ve .. L e. 

it has ruled out certain hypotheses, rather than given direct 

indications of areas in whieh to look for error causing pro-

cesses. Hesults arising from the last two hypotheses have 

been interpreted as indieating that gi veD two groups wi th the 

sarne I. ,quali tati ve di fference 8 can appear (8uch as a 

12In the discussion of f1'able X (hypothesis 4), it was 
pointed out tb.a.t there was a significant diffeT'ence (beY'ond 
1% level of confidence) on eategory (10) .. DJ.lmber series. A_s 
this eategory also oceurs in Intermedj,ate D. a comparison 
could be made between the H.B. and IJ.E. groups, thus the 
error ratio means for category (4) .. number series, were cal .. 
culated, the H. E. mean being 2.5 and the L. E. mean 2 0 9. fJ:he 
difference is not significant, although it is in the same 
directlon as the difference found on otis category (10). 
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tendency to ma.ke few or many errors in wOl"d meaning i terns) 

which to a lesser extent persist in similar items of differ-

ent tests .. This can be accounted for readily enough in 

terms of a similar factorial content, in this case the in-

f1uence of a verbal factor, yet this does not completely dis-

pense with the problem involved in deciding how errors were 

made - for eX8.mple, to what extent a particular error was the 

result of a guess because of ignorance, or to what extent 

a result of the way in which the item. happened to be framed. 

Some light may be thrown on this problem by noting 

the specific errors made on each item in the category and 

comparing the frequency of the particular err'ors made by 

the two group S e 11his would provide data for answering the 

que stion: liDo the chi Idl"en in the H. E. group make a different 

tyP_~ of error from those in the L. E. group? II It seems like-

ly that if the particular item structure lnfluences the re-

sponse made, then the fl .• E. group may show a tendency to make 

a different type of error, and this hypothesis can be tested 

by eXaIrdning the num.bers choo sing each wrong di strac tor for 

each item in the two groupso13 

l3pigures for otis I only have been given, as the 
patterns of errors on otis II were consistently similar 
to those on otis Ie 
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TABLE XIII ~ 

DIS/rRIBUTION OF SPECIFIC I':[1EM EHROS FOR H. E. 
L. E. AND N (NEUTRAL) GHOUPS ON c/\.rr.1EGOHY (1) 

I'}1ElVlS. 

I % % fa Ol~ 1~ 

10 4 40 3 30 2 20 

~------~- ~--~-~.---- ~~---~.~.-- --~~~-"~-1----------------. 

7 64 4 36 
1 
1 1 

-~-=--=-~~-,- - -
41 82 4 8 1 2 4 8 

9 75 1 8 1 8 1 8 
26 59 15 34 2 .5 1 2 

~ --~------~=~ --~~-.-~-~ --~~-~--.~ 

10 30 1 3 20 61 2 4 
4 80 1 20 
8 50 7 44 1 6 

-~ 1--' --- -"-----------'~--
12 34 10 29 4 11 9 26 

4 57 3 43 
9 39 7 30 2 9 5 22 
,~=~~-~ 

...,---=--=--=~-~-

7 21 2 6 7 21 17 52 
2 25 2 25 4 50 
5 16 2 6 3 9 22 69 - - ~~-,-~- ~--,-

10 31 19 59 3 9 
4 25 9 56 3 19 

1 6 7 39 9 50 1 6 --" .----,~-~-.~ ,-- --------~ -~ 
11 61 2 11 3 17 2 11 

1 25 2 50 1 25 
5 29 6 35 3 18 3 18 .-.-

Om's 

2 

-._. 

5 
J 
1 

--~------,-~ 

1 
1 
2 

=~-=~-

1 
1 
2 

-'-

3 

2 

3 
2 
5 

2 

1 

Er's 

10 

-~~ 

11 
1 
2 

50 
12 
44 

~=-=~ 

33 
5 

16 

35 
7 

23 
.... ~,-~-

33 
8 

32 

"<) 
Or" 

16 
113 

18 
4 

17 
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One of the most obvious features of this table is the 

uneven distribution of choices over the four distractors for 

each item - e.g. (in the H.E. group) item 16, 64% chose dis

tractor (1); item 23, 82% chose (1); item 40, 61% chose 

(4); item 54, 49;1 chose (5); item 61, 59% chose (4); item 

75, 61% chose (1). Because, by its very nature, the L. E. 

group made few errors over all the items, it is not possible 

to make an exact comparison between the two groups, although 

an inspection of the distribution of the few errors listed 

in the table may indicate whether similar patterns of errors 

occurred.-

On item 23 the 2 groups showed a similar pattern - Le. II.E. 
82% on distractor (1); L.E. 75% on (1). 

On item 40 both group s cho se di s trac tors (1) and (4) although 
of the total 5 errors made by L. B. group, 4 were made on (1), 
compared wi th 30/1a of H. E. total, while on (4) the H. E. group 
made 61% compared with lout of 5 for L.E. group. The 
actual item reads:- HAn event which is sure to happen is 8$,:'!:d 
to be(?) It 1 probable, 2 certain, 3 doubtful, 4 possible, 
5 delayed. 
Of the four distractors, (1) is closer in meaning to the 
correct answer than (4:), whfule (4) has a close phystcal prox
tmi ty to the que stion mark (as set out in the printed te st), 
which might lead the hurried or careless reader' to choose it 
in preference to (1). 1'\, hurried or'careless'apqroach could 
be one of the characteristlcs whlch distinguishes the two 
groups, however, this question cannot be answered on the 
basis of the evidence given here, but may prove to be a use
ful clue in the individual analyses. 

On item 44 the 2 groups spread their errors over (1) and (5), 
although the H.E. group also spread them over (3) and to a 
lesser extent (4).']1he distrlbution for thls item is in
conclusive. 

On ltem 54 both groups tended to choose (5) (H. 49%,L.E.50%) 
more often than (1), (3) or (4), while on item 61, both chose 
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( 4) (H. J!:. 59%, IJo E. 56%) more often than (2), (3), or (5). 

On items 5, 16, 75, there were too few errors made by the 
L.E. group for any comparison. 

From the data analysed it appears that on! the whole 

the H. E. and L. E. group s tend to make the same type of error, 

the difference being one of quantity of error rather than 

quali ty.14 This could be interpreted as indicating that 

the difference is due to the amount of verbal experience of 

the two groups; but on the other he.nd a certain amount of the 

difference may be due to different reactions to IIdistraction li 

(in the sense of the particular structure <Df these items with 

their four distractors). Al though the similari ty of the 

error patterns for the two groups gives a certain amount of 

support to the latter interpretation, it is not clear why 

such t1distraction lt should be confined to word meaning items .. 

8 .. check, a "neutral It group was selected, i. e. a 
group of children whose summed deviations were zero or near 
zero, thus falling on the mean of category (1) error ratio 
scores. The range of deviations included was -0.4 through 
zero to +0 .. 4; mean LQ. 107 .. 5. w/A mean 29.0% (otis I and 
II averaged); hence the group was comparable to H. E. and I!.E. 
groups" An analysis of errors for each item revealed a 
pattern similar to that of the H • .1:1.:. group ... i. e. item 23, 
59% on (1) H.E. := 82%; item 40, 50% on (1) and 44% on (4) 
H.l:!;. :::: 30/,; and 60%; item 44, 39% on (1) 30% on (3) 22% on 
(5) H. := 34%, 29% and 26%; item 54, 69% on 5, H. E. := 49%; 
item 61, 39% on (3), 50% on (4) H.E. := 31% and 59%; item 75, 
29% on (1), 35% on (3) H.E. 61% and 11%. In ·the case of 

14 

23, 40 and 75 the neutral group varied in the direction of 
the L.E. group .. 
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for cate 

Although the sUbstantial difference (of mean error 

ratio scores on category (1)) between the H.E. and LeE. 

groups cannot be explained in terms of I.Q. level, or over

all error tendency, the various hypotheses suggested are 

also inadequate explanations. 

(a) 1be difference is not dependent on age, sex or 

socio-economic status .. 

(b) A riori grouping of similar categories does not 

throw any li.ght on the difference. 

(c) Although the difference is also apparent in per

formance on other tests, such as P.M.A. Verbal test and Inter

mediate D, Synonyms, there still remains the problem of ex

plaining the actual form of particular errors .. 

(d) 1lb.e two groups tend to have similar error patterns, 

al though the small number of errors made by the L. group 

makes an accurate comparison difficult" 

(e) In most items, responses are not spread evenly 

over the four distractors but are concentrated on one or 

two particular distractors. This points to the necessity 

of attempting to clarify the effects of item structure on the 

production of error. 
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(b) 9~tegory (2) Opposit~~e (Items 3~8,24,63)@ 

Example: No@ 24. 
Vllhich one Of the fi ve words below means t.he opposi t.e of 
difficult? 

1 hard, 2 quick, 3 soft, 4 easy, 5 common •••...••..• ( ) 

'rhe following table gives the data necessary for 

checking on t.he comparabilit.y of the two groups and deter-

mining the influence of sex and socia-economic status. 

COMPARISON OF CATEGORY (2) 
H.E. AND L.E. GROUPS" 

N 
Otis II15LQ,. 

31 
102.4 

33. 9~~ 
19 (61%) 
12 (39%) 
5.6 

W/A 
Sex (Boys) 

(Girls) 
S.E.Status 
Error Rat.io ,_~ ___ ~~~_~_~_~_ 6 16 

E 

34 
104.2 

34. O~~ 
17 (50%) 
17 (50%) 

5 .. 6 
o 95 

From these figures it may be concluded that:-

(a) fJ'he t.wo groups show little difference in I.Q. and 

overall error tendency. (i"e. check on selection procedure) .. 

(b) There is a substantial difference in the mean 

error ratio scores which is significant at well beyond the lr; 

level of confidence. 

15In this and the following categories, the LQ., VIllA, 
and category mean error ratio scores are based on Otis II 
only, as experience wi th Category (1) indicated that it was 
unnecessar;r to duplicate these measures. 
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(c) There is no difference in socio-economic status 

ranking. 

(d) r.Phere are sex differences between the two groups, 

more girls (proportionately) than boys falling into the L. E. 

16 group. 

As there are only four items in this category, it does 

not warrant detailed treatment, although one further set of 

figures may prove relevant - i .. e. the patterns of errors over 

the four items for the two group s:-

3 
HE 
IJE 
8--

HE 
LE 
24 
HE 
LE 
63 
HE 
LE 

4 21 

12 32 
1 

'fABLE XV. 

DIsrrHIBUT1ION OF SPH:CIFIC rrEM I~RHORS 
FOR CAT~GORY (2). 

~~5' 

3 16 5 26 7 37 

--~-~~ 

3 8 53 3 8 
1 1 

-~-"-"-, 
=;>=L,....."", 

28 82 
2 

9 31 
4 

2 6 1 

8 

3 3 9 

-~-'--

28 6 21 6 21 
3 2 

Om's Erls 

1 19 
~-,-

38 
3 - ---

34 
2 

1 29 
2 12 

16'l'he whole question of sex differences will be dis
cussed when all the categories have been covered. 
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~rhe only outstanding fi gure is the 82% on di strac tor 

(1) for item (24) (H. fE. group), the two errors in the L. E. 

group also occurring on this distractor. On l tern 63, the 

highest percentage of errors occurred on distra~tor (1) with 

slightly lower percentages on (3), (4) and (5) in the H. 

group, while the L.E. group errors were distributed in a 

similar manner. Although these figures tl;lrow no light om 

the differences between the two groups, they support the 

suggestion made for category (1) that the L.E. group errors 

are of the same general type as those made by the H. E. group, 

the difference being one of quanti ty not qua1i ty. 

(c) category (3) Word Attribute or Definition. (Items 2 
18~ 27, 31, 35;]~~--~ 

Example :No. 27. 
VVhich tells best 
1 It has a tail, 
eats, 4 a large, 
wagon. 

just what a horse is? 
2 a live thing, 3 a thing that works and 
fourlegged animal, 5 something to pull a 

$ • e $ • 0 .6. . . . . ( ) & 

rpABLE XVI 

COMPARISON OF C.ATEGORY (3) 
H.E. AND L.E. GROUPS. 

N 30 29 
Otis II I. 109 .. 2 110,,6 

W/l>;. 29 .. 5% 28,,2% 
Sex (Boys) 16 (53%) 25 (86%) 

( Girls 14 (47%) 4 (14%) 
S.E.Status 5.5 5.7 
Error Ratio 4.4 1.1 
Error Batio 4.3 3.8 
Error Ratio 2 6 4 
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These fi.gures indicate that:-

(a) The two group s are similar in mean 1. Q. and 

W/A. 

(b) Mean error ratios for this category show a 

difference of 3.3 which is significant well beyond the 1% 

level. 

(c) Sex differences are clearly present in the L.E. 

group, boys making up 86% of the total group. 

(d) There is no significant difference in socio-

economlc status. 

(e) 'rhe difference between the category (1) H.E. and 

1£. groups was also evident on category (3) (significant on 

otis I). Figures given above are based on Otis II and a 

small (but no significant) difference of 0.5 is indlcated 

for these category (3) groups on category (1). Comparable 

figures for these same groups on otis I are 4.3 and 3.9. It 

is clear, therefore that the differences between i1E'agd c LK'on 

(1) and (3) are not reciprocal despite the fact that they are 

both based on definitions of words or phrases. 

(f) category (10) (Number series) again stands out 

as showing a difference in the opposite direction. 17 Discussion 

17C.R. 2.50; t for 57 df at 0.02 level is 2.39, and 
at 0.01 level is 2.67, thus the difference is significant 
between the 1% and 2% levels of confidence. On Otis I the 
difference is significant at the 5% leveL 
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of this reversal of error tendency will be reserved until 

category (10) results are presented. In order to test 

the possibility that this reversal also carries over to 

Intermediate D category (4), number series, these error 

ratio scores were compared.-

H.B. group on otis (3) - 2.48 On Intermediate D. (4) 
L.E. group on Otis (3) - 3.05 on Intermed:i.ate D. (4) 

the difference is in the expected direction but is not signi-

ficant. 'l'P in the P.M.A. is quite different in structure 

and purpose from num.ber series, nevertheless a comparison of 

the two groups on 'N', taking th.e positive percentiles 

(errors are included in the positive score because of de-

ductions for wrong answers) resulted in the followi.ng:-

H.E. gron.p on otis (3) - Q.=10L8; 
L.E. group on Otis (3) - =101.6; 

N=54.0%ile 
N=43.6%ile 

This difference(although not signifi.cant) is in the expected 

direction - Le. high error group gaining a higher ositive 

score than the L.E. group. 

rn1.8 final analysis of category (3) - namely dis-

tractor distribution of each item - is given :in the follow-

ing table. 



I 

2 
FIE B 

G 
i.V 

LE 

I 

DIs'rHIBtJlPION o Ii' SPECIJ~'IC I'l'EJVl EHROHS 
]:I'OlL CA'J:EGOHY (3). 

% 

169 

Total 
, , : Om's l£r s 

1 1 
1 1 2 
2 1 

AL.~ 

3 

14---~.---~~-- -- - -~ -'~ 
.~~- n~~~""""'" 

HE B 1 7 3 21 10 71 14 
G 17 100 17 
T 1 :.5 3 10 27 87 31 

LIG 6 -~-
18~-- r----.--~~- ~~-~- -~~~=-- r-------~~---~ ~-~~-- ------- ----
HE B 2 13 9 60 1 7 3 20 1 15 

G 4 29 8 57 2 14 14 
T 6 21 17 59 3 10 3 10 29 

I,E 1 1 1 3 6 --~-~~-.~ -.-.~-~-.- .--~"-~.~~ --.---~----.~~ ----~ ----- ~~~-.-~ 

27 
FIE B 1 7 3 20 11 73 1 15 

G 1 10 4 40 5 50 2 10 
T 2 8 7 28 16 64 25 

LE 6 6 
31 -- -~---~-~----~ r--~~----- ~-~-~~---~~~ -.-~~---- ~-~~-~"~-~ ~--~ -~~---

HE B 6 43 1 7 6 43 1 7 14 
G 5 38 5 38 3 23 13 
T 11 41 6 22 9 33 1 4 27 

L.E 4 4 -_._- I--'~-~-----.-- -------.. ~--~-- -~,---~~ --~-"~-...... --=-~---

35 
HE B 1 6 1 6 4 25 10 63 1 16 

G 1 7 1 7 4 29 8 57 14 
'I' 2 7 2 7 8 27 18 60 30 

IJE 2 3 3 8 ---- -~-~.=--~- --~~~"'~~ --~--~--~-=----- ----~ 

52 
HE B 4 20 6 40 1 7 4 27 15 

G 9 43 9 43 3 14 21 
fl~ 13 36 15 42 1 3 7 19 36 

LE 10 4 14: 
~--~~-

-.-~~-- '--~---"'~~~'~ --~~,~~~-. .--~-=--'~ r---~-- ~.-.~----r--------

BE B 2 13 13 87 1 15 
G 12 100 12 
~[l 2 7 25 93 27 

I.H~ 8 1 9 
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Item 14 - bot~ groups hay:e a strong bias towards distractor 
(5) - H.E. 87%, E. 100%. 

Item 18 - H.E. 59% on (2), L.E. 50~~ on (5), 
"What is the most important reason that motor cars have dis-
placed horses and carriages?lI 

1 Horses were getting scarce, 2 Horses often run away, 
3 Motors save time and IItime is money,11 4 IViotors are 
cheaper than carriages, 5 Motors cost less to repair than 
c a~rrl ag;e S G .... $ 6> 0 • e 0 0 0 • 4) 0 •• If) " • ( ) 

II'he difference between the choiees of the two group s may re
flect sex difference because the L.E. group is 86% boys, and 
boys may be more attracted by the possibilities of (5) than 
by (2). il..n analysi s of the 11. E. re sponse to 18 in terrns 
of sex gives some support to this, for whereas an equal 
m ... uuber of boys and girls chose (2) - 60% and 57~b, 20~0 of the 
boys chose (5) - girls 0710, whereas more girls chose (1) than 
boy s - 29% and 137; .. 

Item 27 - both have a strong bias towards distractor (5),H. 
64/~' L.E. 1007~. 

Item 31 - distractor (1) carries the greatest percentagefor 
both H. E. 41%, L. E. 100% - H. [I;. 28% on (3) is not matched. 
by any 1,. I!:. group errors. 

Item 35 - In this case the L.E. group is divided more equally 
between (4) and (5) than the H.E. group - i.e. L.E. 38% and 
38%' IT 1';' 2701 d 60%" '0; J • .e.. group /0 an ' o. 

Item 52 - Greatest proportion of errors for both groups on 
( 3) 1J E<' 42d I "1'-,- 7-1oi 

-1. • :. /0, ,I. J. ;0. 

I tern 66 - Both group s have a strong bias for (3) - H. 93%, 
L.E. 89%. 

Although the patterns of errors of the two groups show 

some discrepancies, the tbiases t of the H. E. group tend to be 

repeated in the I,. E. group. 
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(d) t from. Given lea 

Exarnp le; No. 25. 
~onec)f'the five things below is most like these: 

snake, cow, sparrow? 11 

1 tree, 2 doll, 3 pig, 4 feather, 5 skin ••...•..... ( ) 

1\1 
Otis II I" Q.. 

W/A 
x (Boys) 

(Girls) 
S.E" status 
Error Ratio 
Error Hatlo 

TABLE XVI 

OF OAfrEGORY (4) 
E. GROUPS. 

35 39 
106 .. 4 107 .. 0 

32.6 30.9 
22 (63%) 24 ~~~~~ 13 (37%) 15 
5.5 5.2 
6.06 0.63 
3 86 5 22 

(a) Groups a.re similar in mean LQ. 8,nd W/A. 

(b) Difference between the two groups on category 

(4) is significant well beyond IrS level (OR 14). 

(c) No sex differences in the proportions in each 

group. 

(d) Slight but not significant difference of 0.3 in 

S.E. status. 

(e) On category (1) the se two group s show a differ-

ence of 1.36, which is significant at beyond the 1% level. 

This difference is reversed, as would be expected from the 

results of the category (1) analysis where there was also a 

significant difference favouring the H.E. group. It is not 
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at all clear why an H.E. group OID word meaning should make 

fewer errors than the L.E. group on 'forming a concepti. 

T'he nearest approximation to the otis category (4) 

type question in the Intermediate D is (2) - Classification 

(2,5,9,16,20,58), e.g.:- 9. F'our of the following words are 

alike. What is the other word? (1) ice (2) cream (3) dew 

(4) hail (5) rain. A comparison of performance on Inter-

mediate D (2) yields mean error ratio scores of H.E. 3 .. 14, 

L.E. 3.46. Thus the difference does not transfer to a 

similar type of item in another test. 

% 
1 

HE 
LE 

DIS'fHIBU'l'ION OF SPECI:8:IC ITEM 
ERHORS POH CA'nWORY (4). 

% % % 

6 75 2 25 

% Om's 

1 

\3"; Irs 

8 
,.~ 

-.-~.~--- ,-,-
9 

HE 3 12 3 12 15 58 5 18 2 26 
! 

LE - ~. -- "'-

25 i 

EIE 2 4 13 27 33 69 1 48 
LE .. --.~~.-.- -•. -~~--~.---~.' .~~ -~-=-

41 
K8: 6 12 8 15 14 27 24 46 1 52 
LE 1 2 1 7 11 

---~'~--=",,-",,- ~.--.. ----~ ~--------- -~-'-.- --.--- ~-~-~.-

58 
HE 19 50 6 16 10 26 3 8 6 38 
LE 7 2 3 1 1 13 

As the L. E. group erI'ors are confined to i terns 41 and 

58, only a limited comparison is possible, althOlJgh in both 
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cases the pattern of errors is very similar to the H.E. 

group pattern. In the H.E. group there is evidence of 

strong bias towards certain distractors. 

(e) category (5) Mixed Sentences. (Items l2,28,32~49L53,~0). 

Example: No. 12. 
1rYfthe words below were rearranged to make a good sentence, 

with what letter would the last word of the sentence begin?tl 
(r/Jake the letter like a printed capi tal). 
usually are made of table s wood ••.•••••.•. " .•..• ( ). 

TABLE XX 

CONJPARISON OF CAT1EfWRY (5) 
H. E. AND IJo E. GROUPS. 

H. Ee L. E. 

N 34 28 
Otis II 1. Q. 107 .. 9 110.7 

W/A 27.9 27.2 
Sex (Boys) 65°6 (22) 50% (14) I, 

(Girls) 35% (12) 50% (14) 
s. E. status 5.5 5.5 
Error Hatio 7,,3 1.4 
Error Ratio 3 7 4 1 

(a) There is a small (2.8 points) but not significant 

difference in LQ. between the groups, although the W/A 

scores are similar. 

(b) Difference between the two groups on category (5) 

is well beyond the lJh level of significance. 

(c) There is a sex di fference in the L.I:!:. group, pro-

portionately fewer boys than gj_rls falling into the L. E. 

group. 
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(d) No socio-economic status difference between the 

groups. 

(e) ~rhe H.E. and L.E. groups of category (1) showed 

a significant difference on categor;r (5), at least in Otis 

II, and thi s difference can be checked in the table above" 

Al though the di fference j_ s in the expected di rec tion, i. e. 

the H. E. group making fewer errors on (1) than the I,. E. group, 

it is not significant, thus no interpretati.on is warranted. 

In an earlier analysis (pp137-l39 above) it was shown 

that category (5) had a much higher mean error ratio than was 

expected, and that this was due in large part to the unusual 

number of omissions. As most of the omissions for the whole 

test were made on this category, a comparison of the two 

groups in ter.ms of total omissions would merely reflect the 

category (5) difference and throw no light on the possibility 

tha t the H. E. group tends to omi t more items overall. Thi s 

difficulty can be overcome if the total omLssions on a 

slmilar test (i.e. Intermediate D) are compared, and relevant 

figures for such a comparj_son are given below. 

TABLE .XXI 

COMPARISON OF' CATE~GORY (5) H. E. AND L. ]~. 
GHOUPS ON OMISSIONS IN INT1:";RlInmIATE D. 

N 
1. Q. (Int. D) 
W/A (Int. D) 
Omissions(Int.D) 

Raw 

25 
105 .. 8 
32.1 

4 .. 6 

1.97 t for 56 df at 0.05 = 2.00. 
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The H.E. group on category (5) shows a greater tendency 

to omit items of all types and while the d:tfference is on the 

borderline of significance, it should be noted that the groups 

are not equal on Intermediate D, LQ. or W/A, and these in-

equalities (although not significant) reduce the value of the 

figures obtained for 'omissions'. fJ.1hese results may be taken 

as suggestive but by no means conclusj,ve" 

One further possibi11ty arises from a comment of 'rhur

stone t s18 in his interpretation of the fact that a mixed 8en-

tences test had a loading of 0&46 on P - perceptual speed -

1I ••• the best subjects sense the meaning of each sentence 

without explicit rearrangement of the word order. II Although 

there is no measure of perceptual speed available in the 

tests used, a related test which may have some bearing on 

"rearrangement", is the P.M. test of Ispatial relations', 

and it is possible that the H.E. group on (5) would score 

poorly on the P.M. A. (8) when compared with the L.I!:. group, 

for one source of error may be an inabilj. ty to vi sualize the 

words in different positions. 

l8 f1'hurstone L. L., P~:lmaIT M~n;tal 
Psychometric Wonographs No. L pSI. 

1938, 



COMPARISON OF C/'i.TEGORY (5) H.E. AND L.E. 

N 
P. M. A. 

GROUPS ON P $ ~IT. A. Q. and S. 

32 
102.6 

4:4 le 

28 
108. 

38 le 

176 

Far from supporting the possibili ty mentioned above, 

the figures show a trend in the opposite directionJ, a1-

though it is not a significant difference, and furthermore, 

the group s are not e qua ted on 'q,t. 

The analysis of the error distributions for each item 

is slightly different in the case of (5), because there are 

no distractors. 

TABLE 
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Of the total errors and omi ssions taken together, 

omj_ssions accounted for 69.1% in the HeE. grou.p, and 22.0% 

in the L.E. group. In both groups the greatest percentage 

of errors (H. E. 53>t of total, IJ. J~. 44% of total) occurred 

on item 32, and of omissions (H. E. 24% of total, L. E. 56% of 

total) on item 49. At this stage the interpretation is 

centered around differences between the two groups, so that 

the problem of explaining the different reactions of both 

groups to items 32 and 49 must await a fuller analysis. It 

does appear, however, that whereas the H.E. group error ratio 

score is mainly due to avoidance of the aue stion (69.11b 

omjc s sions), the L. E. group error ratio score 1. s due not so 

much to avoidance (22.0%,omissions) as to erroneous attempts. 19 

When the actual errors for the two groups are compared, 

it can be seen that most of the errors occur within a limited 

range of answers - e.g.-

Item 12: D and T - 62% of r c", 
_'1 • .1:.. errors, 60% of I,. l~e 

Item 32: R and G - 56% of H.E. errors, 7l~h of I_I. E. 
Item 53: B,C and ' c P_63% of H. errors, 63% of ]~. E. 
Item 60: 12 and 5- 57% of H.E. errors, 50;l, of L. E. 

Despite this broad sim,ilarity between the grou,ps there are 

some differences of emptlasis, e. g.-

19rrhere is no way 
whether the children who 
correc tly 1 f they tried. 
in a later section. 

of e stirna ting, from thl s data, 
omi t the se 1 terns could do them 

[I'I:1.i8 problem will be dealt with 



178 

Item 12: g. D ¢ 6/13, L.f:D. D = 1/5. 'J:he question reads:-

ItIr the words below:were arrane;ed to make a good sentence, 
with what letter would the last word of the sentence begin?1I 
(Make the letter like a printed capital). 
usually are of made tab Ie s wood ••.••.•••.•.... ( ). 

11'he answer '])1 may depend upon a very superflciRl reading 

of the instructions in which the words 'letter', and 'last 

word I are pI'ominent, leading to the selec ting of I D I. If 

this is so, then the difference between the two groups is 

possibly a difference in attention to instructions, rather 

than a difference in the abili ty to rearrange words. This 

is not supported from the an::~wers to item 32. 'Ine question 

reads: -

II If the words below WGre rearranged to make a good sentence, 
with what letter would the third word of the sentence ber:in?11 

'-' 

(Make the letter like a printed capi tal). 
honey bees clover gather red from ~ •••••...•.•••• ( ). 

[l'he answer most likely to occur with a superficial reading, 

i. e. i gnorine; the word I rearranged', would be 'C I, namely the 

beginning letter of the third word of the sentence as it 

stands, but whereas only 3/41 (7;~) of the H. E. group made 

this error, 4/14 (29J~) of tIl,e 1,.:13;. grou,p did so. Further-

more, the thI'ee answers R, G and C, could all be interpreted 

as due to, superficial reading. One possi'b1e explanation of 

the L. E. group choice of 'e I, wh5_ch would overcome the I super-

fid.al reading t explan8,tlon, is that a reasonable rearrange-

ment of the sentence into ltfrom red clover bees gather honey", 
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would make 'e' the correct answer. 

1'0 Slun up for category (5); there is some evidence 

that in the H. group, children who omit this type of 

question may also tend to omi t more items overall. Of 

those who attempt the item, many make errors which are similar 

for the two groups, although it is difn.cult·to distinguish 

errors due to faulty reading of' the question and those due 

to faulty rearrangement of the words. IIDe similarl ties be-

tween the patterns of error of the two groups are more out-

standing than the differences. 

(f) 

J£.xamp1e: No. 20. 
ffWhich-one of the words below would come first in the 
dictlonary?ti 
1 tramp, 2 saint, 3 razor, 4 quart, 5 grass, 6 night, 
7 paint 

and }\[o. 43 
IIIf the follOWing words were arranged. in order, with what 
letter would the middle vvord begin? 11 

g1!:ght Ten .x l\line Sellen 

XXIV 

COMPARISON OF eArL1II~GORY (6) H. E. AND L. E. 

N 
Otis II 1. 

'iV/A 
.x (Boys) 

(Glrls) 

GHOUPS. 

H.E. L. 

28 
109.2 

27.1 
16 (57~&) 
12 (43%) 

28 
108.1 

30.5 
15 (547b) 
13 (46~~) 



s.]:!;. status 
Error ratio 

H E 

5.1 
3 08 

5 .. 3 
1. 01 
4"" 4 
3 86 
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(a) Groups are of similar mean I.Q., with a 3.4% 

difference in W/A (not significant). 

(b) On~category (6) the two 'groups differ significant

ly (well beyond 1% level). 

(c) No sex orsoc1o-economic status differences. 

(d) As the essential operation involved is re-

arrangement of elements and then selection according to in-

structions, the scores of tbese groups on category (5) are 

given. Although the difference 1s in the same directIon 

as the category (6) H.J£. and L.I~. gr'ouos, it is not sig-

nif1canto 

(e) Items in category (10) - number series, bear a 

superficial similarity to items in this category', although 

the figures given above show that the small difference is 

in the opposite direction (and not significant). 



K 
10 
HE 13 76 
LE 4 

DI,s~_IRIBUTION O}l' SPECIFIC rrEM BRROHS 
FOR CA'J1EGORY (6). 

1 6 3 18 
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o Ims E'rs 

4 6 

2 17 
4 

~~-~-~--- --~~ -~ 

3 2 
20 
HE 1 1 
IC1E 

P 
6-4 
HE 2 
l,E 

Y 
69 
HE 8 50 8 50 
LE 3 2 

--~~~-

2 3 
73-
HE 2 1 
LE 

4 

2 

9 39 
7 64 

5 29 
1 

IV! 

2 

4 

3 
2 

6 

3 
1 

1 4 291 4 1 
1 9 

2 12 1 
1 

6 
1 

4 

6 

11 
3 

7 
1 

23 
11 

25 
7 

10 17 
3 3 

5 16 
1 8 

46 7 N 

1 1 1 3 9 
1 
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'The usual pattern of H. E. group errors is apparent 

i,e. concentrat:ton on a few particular answers (e.g .. item 10, 

'76% on K). As there are very few L.E. group errors, com-

parison is difficult, although the Brune general bias as in 

the H.E. group is evident, e.g. items 10, 29, 43, 55, 69 and 

'73 .l~rrors in the two group s thus appear to be of the same 

type. 

Example: No. 19. 
II Coal is to a rai lway engj_ne as what is to a motor car? II 

1 motor cycle, 2 smoke, 3 wheels, 4 petrol, 5 horn ••...• ( ). 

'J1ABIE 

COlVIP [UUSON OF CA'PEGORY (6) H. E. AND L. E. 

N 
Oti B II 1. 0,. 

\iV/A 
Sex (Boys) 

(Glrls) 
S.E.Status 
Error Ratio 

GHOUPS. 

25 
106.0 

28.9 
11 (44%) 
14 (56%) 

5,,3 
3.04 
3.18 
1. 43 
4.40 
2.'72 
3 69 

25 
10'7.9 

30.8 
18 ( '72/b ) 

'7 ( 281~) 
5 .. 5 
0.83 
4.26 
3.50 
4.50 
5.06 
4 6'7 

(a) The two group s are of simi lar I. Q,. and W/A. 

(b) Difference between the groups on ('7) jos signifj_-
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cant well beyond the 1% leveL 

(c) There is a clear sex difference, fewer boys 

proportionately, falling into the H.E. group and more into 

the L.E. group. 

(d) The very small socio-economic status difference 

is not significant. 

(e) Of the five other categories listed, (2) and (10) 

show significant differences (at 0.01 level in each case), 

while (1) is on th.e borderline of significance ( at the 0.05 

level). It was expected that (8) 'verbal reasoning' might 

show a difference in the same direction, but the two means 

are almost identicaL Category (2) is '-apposi tes I and (10) 

is 'number series I, in both cases the direction of the differ

ence being reversed, while (11) - 'aritbmentical reasoning' 

shows a dlfference in the same direction as (10) although not 

signlflcant. It is not clear why chj_1dren who have a 11.igh 

error ratio in analogles should have low error ratio in 

number series, unless the children flnd the verbal structure 

of the analogies confusing and the numerical structure of 

number series more straightforward. In this case the differ-

ence s shown in ca tegori e s (1) and (2) do not make sense. 'Phere 

are obvious dangers in attempting to interpret on the basi s of 

such figures· as the above, therefore all that can be said is 

that apparently there are dlfferences in the way some children 

react to different types of items, without at this stage attempt-
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ing to account for these differences* 

Both analogies and number series items occur in the 

Interm.ediate D, so that a comparison of the two groups on 

t1 1-' 1- J d 1 if It 'lese ca'cegorles SllOU. revea any carry over. 

TA.BLE I 

COMPAHISON OF CATEGORY (7) H. E. A.ND L.ll:. 
GROUPS ON IN':Cl=i;nMEDIA.T.I~ D SCOHES. 

N 
Int. D. LQ. 

will. 
Analogies 
Number Series 

H 

24 
10L8 

40.3 
4.44 
3 43 

L 

23 
100.5 

43 .. 4 
4.40 
2 97 

.l~l though the two group s were cho sen from oti s analog-

ies to represent the extrmnes in error ratio scores, yet on 

Intermedj.ate D they have almost identical mean error ratio 

score; thus there is no carryover, and the difference on 

otts analogies may ,be due to the particular structure and con-

tent of the otis items and not to characteristics of analog-

ies items as such. In number series the small difference is 

not significant and is not even in the expected direction. 

In the analysis of the distractor distributions for 

each item, boys and girls are shown separately, in view of the 

fact thau,there is a sex difference in the percentages falling 

into each group. (Thi s separation is not made in the L. E. 

group because of the few errors involved). 



4 Ir!:!~ 13 
G 
'J; 

LE 
"'-

7 HE 13 
G 
I:e 

LE 
--~~-~-

11 HE 13 
G 
'1' 

LI!: 

15 FIE 13 
G 
T 

_~JL-_ 

19 HE B 
G 
T 

LE 
-~--~--~-

22 HE B 
G 
T 

LE 
-~----~-~ 

26 HE B 
G 
~[' 

LJ£ 

30 Ii&: B 
G 
T 

LE 
-~~~-

If ABLE XXVIII 

DIs~rRImn'ION OJ!' SPECnl'IC ITEM ERROll.S 
FOR CA1'ErtORY (7) 

%- % % % 

1 

1 
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% Om's Br's 

1 
1 
3 1 2 

~~C~ ___ -- I--~~~~ +------- ~-~,-~~ 

1 1 

1 1 2 
2 1 3 

-~-
~-~~---

3 1 3 1 
3 
6 55 1 9 3 27 1 9 11 

1 1 
---~ -------- ~--=---~......---..,~-~ ~-~--~-

4 1 
5 3 
9 69 4; 13 

1 1 
---~.~ -~---- -- ---~~~----

1 1 
1 

1 1 2 
0 

~~-~------c-~---~ ~----- ,----~--=---~~-=- -~~~-= ~---

1 1 
1 6 3 

1 1 7 78 9 
1 2 1 4 

-~--~------~ f---~~---- ~~=~~~-.- ~==~-~,- --- I------~-~-- ---- . ~----~ = ~o= ~~ ___ ==--

3 1 
3 1 
6 75 1 1 8 

1 1 .'----._----
2 -- -----~ ~--~- -~~~---=~ 

~~~~~~~-= 

3 5 2 
1 8 1 

3 15 1 13 65 3 20 
3 3 

.~-~----~~- ~~--~-= 
~~-

~ 

Cont1d. 



,~~~= 
·.ts 

34 HE B 6 '7 
G 10 5 
T 16 52 12 

LE 3 2 --' 
38 HE B 8 2 

G 4 4 
']l 12 46 6 

2 

I 

. % i~ % 

2 

39 2 

2 
1 

23 3 12 

1 

1 

-~-

2 
3 
5 
1 

19 
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1 
2 

4 
26 

5 LE 2 --+--

42 HfI: B '7 1 
G 6 2 
T 13 '76 3 18 

I.E 5 1 
-~ ---.-~-

46 HE B 2 '7 
G 6 14 
T 8 24 21 64 

I']~ 14 
~ .. 

50 HE B 1 8 
G 1 6 
'r 2 14 88 

r,g 1 11 
~ 

1 

1 
~. -~ ~-~~ 

1 2 
1 

1 3 

-- --~..---=-,. 

1 .. ~ =" -=-=--,;:~ 

2 

1 
1 

1'7 
6 

33 
14 

16 
13 

(a) ':[1he patterns of errors for boys and glr1s are very 

similar, with a few exceptions such as item (11) "Hat is to 

head as thimble is to what? Ii, where of the 11 er1"Or8, 8 are 

made by boyse rrhis dlfference possible reflects the un-

familiarity of boys with I thimble I, compared vvith girls@ In 

the same way on item (22), ttA motorcar is to wagon as a 

motor cycle is to a what?lI, of the 9 errors, 6 are made by 

[",;ir18, due possj .. bly to unfamiliari ty, or unwillingness to 

analyse the question and hence the choosing of a super-
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ficially related word~ On the whole, however, the boys and 

girls show the srune bias in choosing a cUstractor. 

(b) Concentrations of three or more errors, in the 

IlO .~" group, occur In the s[tme distr8.c~tors as the predomin,8,nt 

errors made by the H.E. group_ What little evldence there 

i-s points again to the similari ty in t~vpes of error made by 

the two groups. It is noticeable that the only onlissions 

made by tbe L.g. group occur on item 38 - "A king is to king-

dam as a president is to what?". rL'his item may be difficult 

for New Zealand children just because of lack of lm.owledge of 

the functions of a president, and it is interesting to find 

tha t some children in the IJD T~. group, in the face of unknown 

words, omit the question rather than. attempt an answer -

(4, omissions to 5 errors), while in the H.E. group marry child-

ren make some attempt rather than omit - (3 omissions to 26 

errors) • 

(c) As with the other categories, there is evidence 

of a strong bias towards certain distractors. 

~§!mp}.e: N~= 37 "-:1' , 
If George l s taller than l~ ra.nk, and Ii rank l s taller "Chan 
James, then George is ('?) .James?" 
I taller than, 2 shorter than, 3 just as tall, 4 (cannot 
say which). 

Example :No 45 
In a fore gn anguage, boy == Kolo 

good boy == Kolo Daak 
The word that means good begins with what letter? ...... ,( ) 
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TABLE XXIX 

GOMPARLSON OF CA1lEGOHY (8) H. E. AND L@ 1'.:. 
(1ROUPS@ 

2'7 25 
otis II LQ. 107.2 108.0 

W/A 33.37b 28.5% 
Sex (Boys) 1'7 (63%) 14 (56%) 

(Girls) 10 ( 37'/0 ) 11 (4 ) 
S $ Ji; c StH.tuB 5 e 6 5.5 
Error Hatio (8 6.94 L36 

{I 4.36 4. flO 
('7 1.82 L93 
10 4.67 4.20 
II 4 40 4.60 
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(a) '.rhe two groups are not well equated for W/A 

(difference of 4. 8~o - not signifi cant) and tb.i s reduces the 

reliability of the results. 

(b) Difference on ~8) is significant at well beyond 

1% leveL 

(c) A comparison of the two groups on other categories 

which might be expected to show a dIfference in the 88me 

direction, shows that there are in fact no differences. 

In order to compare these e;roups on related categol>ies 

in other tests, the scores on P.M. (R) and Intermediate D 

(Verbal Reasoning - ('7) ) - were calculated. 
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TABLE XXX 

OOlVIPARI30N OF CAr.P:£GOHY (8) H.E. AND L.E. 
GROUPS 0)'1 P.Wl. A. AND INTi,;n.1VJEDIA'£1E D SOORES. 

'I'here is only a slight difference in Heason.ing (R), 

while the difference in Intennediate D verbal reasoning, al-

though in the expected direction is not significant. ,As 

there is little overlap between the types of items asked in 

the Oti sand InteI'ITlediate D, and n011,e at all between Oti s 

and P.IVf.A.' (R), it is not surprising that there is very little 

or no I carryover I. 

HE 
LE 

HE 
LE 

2 
1 

1 

])I;S'rlnB1J~:ION OF SPECIFIC JlI1R1V[ EHH.OHSL-i'OR 
OA'.[1:~~GOHY (8). 

6 17 52 2 6 12 36 
9 7 64 2 18 1 9 

~--~ .~~---~--~.~ 

2 3 4 

16 49 4 12 13 39 
4 2 1 

IS 

3 33 
11 

3 33 
7 
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TABI,E XXXI 

!~ 'fO %~ f~ tb~ Om f s ]j;r' s 
~ ~ 

~,~,~~-~ 

48 
HE 12 35 14 41 8 3 34 
I.E 6 43 8 5'7 14 
51~ 

~~~~-~....""...~- ~~-~.----~ c--' 

HE 13 48 '7 26 '7 3 2'7 
I.E '7 '78 2 22 2 9 

~ .~~ r~~-~-- ~-~-~-~~- .~- ~ 

K G H V 
45 
HE 18 '75 4 1'7 1 4 1 4 24 
I.E 5 5 

S F V F'S~.~. 0 0 
.~. 

5'7 
HE 9 41 5 23 2 9 4 1 5 1 22 
LE 2 1 3 

-~. -~. - ---=-=-~~ ---~--~ ~~--. 

Ie. , A P B 
62~ 

HE: 19 83 1 4 1 4 2 2 23 
LE 3 3 --- . ---

I, X N 
68 

' -_ .. f--· 
HE 22 92 1 4, 1 4 24 
I~,-E. 9 

--.. ' ~ ~. .~,- -.,~ 

In the four items with distractors (36,3'7,48,51) the 

two group s show the S8Y(J.e bias in the main, although in 36, -

"'l'he son of my father's sister is my{?)11 
1 brother, 2 nephew, 3 cousin, 4 uncle, 5 grandson .•.... ( ) 

the H. E. group chose (5) relatively more often than the IJ. E. 

group. ~Phi s may be due to the fact that f grandson f has a 

superfic:Lel resemblance to I son I in the statement, and while 

the L. E. group lilre the II. E. group shows a high percentage of 

9 
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errors on the more justifiable choice 'nephew', there may 

be less of a tendency to make a superficial association. 

Distractor 4 in items 37,48 and 51 is "cannot say 

which,l1 and the H.E. group tended to chose this more often 

than the L.E. group (30% over all 3 items for H.E. group and 

10% for L.E.), although the major distractor choice in each 

i tern is the same in both group s. It is unlikely that such 

a large percentage of the H.E. group chose distractor 4 be-

cause it was thought that there is not enough evidence in the 

statement to warrant a conclusion, but it it quite likely 

tha t, as in the case of f grandson', many chose an easy \~Jay 

out of a diffuult question. fI'his raises the question of 

whether the children who chose 4 were really satisfied with 

the choice - whether in fact the mere making of a choice re-

duced or eliminated the 'tension' set up by the item regard-

less of whether or not it was a sensible choice from the child's 

point of view. 20 In other words, how strong is the 'set' to 

complete an item satisfactorily, and is there anything in 

particular types of item structure which influences this 'set''? 

The other four items, without distractors, show the 

same major bias for the two groups, except in 57 where there 

are too few L.E. group errors for any useful comparison. In 

the H. E. group the spread of errors is much greater, although 

20Cf Hamid (see p98 above) who used thi s explanation to 
account for the tendency to choose the first distractor. 
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this may be due to the greater number of errors recorded. 

Example: No. 33. 
'I'here is asa.ying, "A stitch in time saves nine. II 1'his 
means (?) 
1 11 Ii ttle sewing may save nj.ne shillings. 2 It pays to 
attend to troubles before they get worse" 3 Work hard and 
save as much as you can" 4 You can save time by sewing • 

•• "0861£1>.00 •• ( 

rrhis category is unsatisfactory from the point of view 

of analysis be~ause of the small number of items and their 

position in the test. So many case s had to be eliminated 

that the re su1 ting group s 'IIvere too uneven for the 11sua1 com-

pari son. In order to make some comparison 'possible, further 

cases had to be dropped and the resulting groups were well 

above the mean 1. Q. for the whole sample" 

TABLE 

COMPARISON OF CATEGORY (9) H. J£. !UfD L. E. 

N 
Otis II I. 

W/A 
Sex (Boys) 

(Girls) 
S.E. Status 
Error Ratio 

GROUPS .. 

20 
115.5 

261,;5 
13 (65%) 

7 (35%) 
5.1 
7,,5 
4 4 

20 
114 .. 9 

22 •. ~ 
11 (55%) 

9 (45~O 
5 .. 3 
0.6· 
3 0 

'l'he only interesting figures in the table are the 

category (1) mean error ratios ·which show a difference of 



193 

1.4 (C.R. 2.8,t for 38 df = 2.71 at 0.01 level). Thus 

children in the H. group tend -[:;0 make more errors in word 

meaning than those in the L.E. group, a condition which would 

be understandable if success in both categories depends upon 

a varied linguistic background, although the difference can-

not be given much. weight due to the small size and the non-

representative nature of the groups.2l 

Proverb s occur in the Intermediate D - namely items 27, 

34,40,46 (1. e. Oategory (8)) and a check on the performance 

of the two groups on this category provides the following 

figures. 

TABLE XXXIII. 

COMP [\.RISON OF' CA'rEGOHY (9) H.lt.;. AND L. E. 
GROUPS ON INrr.8~RNIlGDIATE D. 8C011.ES. 

N 
Int. D. I. (~. 

W/A 
Error I'atio 8 

17 
108,,9 

34 .. 9 
6 

S.E. diff. 0.90, 'CR 3,,1,t for 35 df 2.72 at 0.01 level. 

High or low erroI' on 'proverb Sf i terns thus appears to 

carryover to a similar test, although the actual setting out 

21The cate~ory (1) H. II:. and L. E. gI'OUp s showed a 
difference on category (9) in the expected direction (not 
significant) of 0.99 on otis I and 0 0 54 on Otis II. 
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of the items is different. Little confidence can be attach-

ed to this difference due to the small numbers,- and the large 

discrepancy in the W/A score. 

33 HE 
L:E 

59 HE 
LE 

65 HE 
LE 

70 HE 

'rABLE XXJfIV. 

DI,s'.rHIBU~~ION OF SPECIFIC ITE'M EHHORS F'OE 
CA':rJ~GOHY (9) 

8 35 

8 35 
1 

4 19 
1 

10 56 

9 39 
1 

---11---

8 35 
3 

1 5 

2 11 

6 26 

7 30 
1 

14 67 2 9 

6 33 
2 

3 23 
1 

3 23 
5 

~f_=~'-"~ ___ 

0 21 
1 ----

2 18 
2 

'I'here are too few errors rl1ade by the L. E. group to 

warrant comparison. In the H.E. group only 2 of the items 

show distractor bias, i.e. 65 and 70, the other two having a 

more even spread of errors. 

( j ) 

Example: No.21 
~---- - ---~-~--One number is wrong in the following series e What should 

t.hat number be? II -

1 7 2 7 374 7 5 7 6 7 8 7 
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'liABLE XXXV 

COMPARISON OF CATEGORY (10) H.E. AND L.E. 

N 
Otis II 1.0.. 

W/A 
Sex (BOYs') -

(Girls) 
S.E. status 
Error Ratio 

GROUPS. 

29 
108.2 

32.2 
1'7 (59%) 
12 (4:17~) 

5.5 
8.0 
4.0 
2.3 
1.7 
3 8 

E 

30 
106.9 

31.8 
19 (63%) 
11 (37%) 

5.,4 
0.6 
4.4 
3.3 
2.0 
3 9 

(a) ~:he two groups show no signiflcant difference in 

sex or socio-econGtnic status. 

(b) On (10) the dj.fference is signifieant at well 

beyond the 0.01 level (eR 17.7). 

(c) One categories (1), (3) and (7) the differences 

are in the expected direction - (i.e. :H.E. group lower than 

L. ::3. group) but are not significant. 22 As the differences 

between H.l:I:. and L.E. groups in categories (1), (3) and (7) 

on category (10) are not reciprocal (at least at a level of 

statistical significance) when category (10) H.E. and L.E. 

groups are compared on (1), (3) and (7), it is not possible 

22'1'h t t . . f" . (3) . th eIJ f .e neares 0 slgnJ. J.can.ce 18 W1 - a J -I. 0 .. 
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to ma.ke a firm statement about the re18.tion of number series 

to other categories. On the other hand there is at least 

a suggestion that number series may be I?Unique and somewhat 

complex type of item and may be worth studying from a sub-

jectlve point of view - 1. e. the atti tudes and methods which 

arise when an individual is faced with this type of itemo 

(d) On- c~1tegory (11), arithmetical reasoning, there 

is little difference between the two groups. 'rhi sis sur-

prising in view of the very great di.fference between the H.E. 

and L.E. groups on number series, yet confirms the sugpestton 

that there j.s something unique about number sertes as a type 

of ttem. 

In Interrnedia te D there is a number seri e s , category 

(4) (items 1,7,10,15,18,21,26,36,38,45,59). Figures for 

the two group s on Intermediate D are as fol10ws:-

~rABLE 

COMPARISON OF' CATEGORY (10) H. 
GROUPS ON I1i1 I'E R1ViEDI {tfI'E D SC 

N 
Int. D. 1. 

Will. 
EI'.ror ra ti 

29 
102.8 

40.8 
2 7 

.. 

30 
102.1 
4L7 

2 1 

The difference (0.6) is not significant (CR 1.2) a1-

though in the expected direction, hence it appears that the 
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very great difference between the two groups on the otis 

category (10) is due to some characteristic of the Otis 

number sAries, rather than to number series as such. 23 

TABLE I 

DIS'PHIB1FJ:ION 01" SP~'iCIFIC rJ.1ETv! ERHORS B'OR 
CA.'.rJi:GORY (10) 

40 
1 2 

4 2-3 

2 '7 16 57 2 7 
3 

--.--~,'.~,--

24 15 1 0 

3 12 1 4 4 16 1 4 

7 16 4 

n ;::; 10 3 15 LJ, 20 2 10 

9 .13 1 3 

2 6 5 

5 18 1 4: 2 7 
1 

12 

10 40 3 12 1 '1 1 4: 
1 

-~~~~~ 

3 9 13 2 

1 5 3 15 2 10 2 10 1 
1 

4 

1 4 

10 
1 

10 
2 

35 
1 

28 
4 

230n P.J\]. number, the two groups scored:- H.E.C;;~ 103. 
N. 57; I,J.I~. (~ 101.0, N. 49, a diffepence (not significant) 
in. the opposi 1:e direction to the category (10) difference. 
'Ihe re is, howeve 1i ttle in common between the two tests .. 
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In the first four i terns the H.i:';. group erpors show a 

conslderable bias, especially on item 17, while in the L. 

group the only i tern wi th at le~:lst three errors shows the 

same bias as the H.li:. e;roup. 

le: No.56 
~~"..c8~, -l:1~naYl-~valked e8,st from hi s home for 7 mi le s and then walked 
we st 4 mile s, how many mile sis he from home? II 

TABLE XXXVIII 

COMP ::iON 0:8' ClI,'N,;GORY (lID) H. 8::. 

otis II I. 
wlA 

Sex (Boys) 
(GirlcS) 

S.E. status 
Error ratio 

GROUPS. 

~;8 

108 0 5 
3105 
14 (50;s) 
]A (50%) 

5,,5 
7.4 
4 2 

T) L.T~. 

E 

28 
107.6 

29.8 
20 (71%) 

8 (29~~) 
5.6 
1.8 
4.6 

(a) Apart from the very great difference between the 

two group s on category (11), the only fi gure s of intere st are 

those for sex - fewer boys fall:tng into the H. E. group, and 

fewer girls into the L.E. group. 

(b) On 8, comparable category - Le. (8) verbal reason-

ing, there, is )J_ttle difference between the groups, although 

in both cases the i terns are couched in verbal terms, and at 

thls stage it is not possible to decide how many faU.ure8 on 
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(11) were &le to failure to understand the meaning of the in-

structions. 

On the sim:'Llar C8.tee;ory in Intermediate D (6) arithrne-

tIcal reasoning (6,17,29,33,44,S3,61,64,66,68,70,73,?5), the 

two groups scored 6.0 and 5.8 respectively (LQ. s 102,,6 and 

101.1; W/A 40.4 and 42.4). There is apparently no tear!"] 

over f to Intermediate D. 

i3·~ 

HE 6 
IJE 

2 

TABLE XXXIX 

DIS'J1HIB1FPION OF SPECIFIC ITEr'!1 !~RHOHS FOR 
CATEGOHY (11) 

46 3 23 2 15 1 8 1 8 
1 

1 2 HELGt 
-~-.- --. ----~ ~~~ .. -- ~-~-~~~~---. --~. -

? 3 21 8 5 2 6 1 40 12 

HE 8 22 9 25 2 6 10 28 3 8 2 ',6 1 3 1 3 
l,E 1 3 4 2 1 1 
llli.(G} 3 5 5 1 1 1 

--~. -~~- =~~~-,~~ ~ ~ 

11 ? 0 4 28 1 

HE 29 81 3 8 1 3 1 3 1 3 1 3 
I.E ? 1 
~\E( G) 14 1 1 1 1 .--- - ,~~-

14 18 8 125 23 11 27 10 

HE 1 5 2 10 8 40 1 5 1 5 3 15 1 5 
TJE 1 
HE(G) 4 1 1 1 

........-----------~.-. ---,~--~ ~ 
_ .. -

-~~,-~.~"~~ ~-~ ~-

20 1Ft 40 

HE ? 50 1 7 2 14 1 7 1 7 1 ? 1 ? 
I.E 2 1 1 1 1 
HE(G) 4 2 

8 
1 
5 

----~ 

1 

1 

4 

2 

4, 

----

8 

13 
1 

36 
12 

36 
8 

20 
1 

14 
6 
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Where comparison is possible (e.g. items 39, 56) the 

two groups show the same general bias. In the H.E. group, 

girls and boys also show the SAme general b:tas, hence the sex 

difference is not reflected in type of error made. It is 

notices.ble that on the easiest item, in terms of position, 

there are 8 omissions (againl3t 13 errors), £t situation which 

may indicate a lack of confidence on the part of some children 

when faced wi th a straj~ght-forward ar1tbmetical problem. 

IlL. - SEX DIFFJ"I:RENCES OVER ALL CA'fEGORIES. 

In the total sample from wh1ch the various H. and 

Below, is given a table of the percentages of 

boys to girls in each "8:. and L. E. group over the eleven 

categories. 

'rA.BLE XI"", 

PEHCENiJ7AGE Oli' BOYS AND GIRLS IN EACH 
CATEGORY GROUP 

. • 
Cate B B 

1 66 34 66 
2 61 39 50 
3 53 47 
4 63 37 
5 65 35 
6 57 
7 44 72 
8 
9 65 35 55 

10 59 41 63 
11 50 50 71 

34 
50 

28 

45 
37 
29 
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In the H.E. groups, categories (7) and (11) show the 

greate st dl fferenee s while in the I,. E. group s, categori e s (3), 

(7), (11), (2) and (5) in that order. Because of tb.e small 

size of the groups upon which these percentages were based 

(mean::: 29, excluding categoI'Y (9) becs.use of the difficulties 

in selecting H.E. and L.E. groups) the differences are not 

llkely to be statistically significant, in fact by the chi 

square test for percentages24 the only significant difference 

is on category (3) in theL. group (P/2 ::::: .01), and although 

the difference on the H.l!~. group is in the expected direction, 

it is not significant. 'l'wo other categories whicb show a 

considerable, but not significant, difference :tn the I,. "!1;. 

group s (and confirming reversal of di fference s on the H. E. 

groups), are (7) and (11). 

As a check on these differences, which suggest that 

on these three categories the girls tend to make more errors 

than boys, the mean differences between the mean error ratios 

of all boys and girls in 1. group s 2_tZ 2.5 were calculated. 

'lIable gives these mean differences fOI' otis I and II 

separately, then summed in order to reduce inconsistent differ-

24Garrett's procedure 
in PSY~!.?;.£loJ£l. and Educati 

en) p262. 

was used - Garrett H. tatistics 
1953, 4thed., (N.Y.Longmans 

25 
~ There were too few girls in Group I to include this 

group .. 
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ences and emphasise differences in the S8111e direction. In 

each case the figure given represents the higher error tendency 

for ei ther boys or girls. 

TABLE 

MEAN DIFFERENCES BBTWEEN MEAN ERROR RNCIO 
F10H BOYS AND GIRLS. 

Cate B G B G B G 

1 .05 .20 .15 
2 .71 .18 " 53 
3 .48 .85 1.33 
4 .20 .25 .05 
5 ,,33 030 .63 
6 .25 .23 .48 
7 .11 ,,25 036 
8 .05 .25 ,,30 
9 .31 .15 .16 

10 .27 .07 ,,20 
11 51 38 ,,89 

~'here is some evidence from the se mean di fference s to 

support the ):'e suI ts of the H. E. andL. }i:. percentage differ-

ences on categories (3), (7) and (11) - however, as the 

methods of select10n and analysis were mainly directed at 

the problem of comparing type s of errors made by H. E. and 

L.E. groups rather than sex differences, these results can-

not be regarded very seriously. fA further check can be 

made on types of errors made by boys and girls on these cate

gories, when the error choices of the whole group on each 

i tern are 1i sted. 
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IV • .,d, SlJ1vUV1ARY 01" 'rEE ANALYSIS OP H. E. j~ND L. E. GROUPS. 

A method was de vi sed for picldng out a hi gh error and 

a low error group for each category in which the extreme 

deviation did not depend on I.Q. or overall error tendency. 

In each category the group s were checked for 1. Q,. and W/A, and 

comparisons were made on variables wl:1ich, it was thought, 

might tl1.row some light on the causes of the deviations. 

The results are mainly negative.-

(a) Socio-economic status ranks did not differ signifi

cantly for the two groups in any of the categories, in fact 

in most cases the difference was negligible. 

(b) Al though in many case s the group s showed a similar 

or opposite deviation on other categories (of varying degrees 

of statistical significance), these were not consistent 

enough to warrant interpretation. 'l~he only categories which 

showed a consi stent, stati stical1y si.gnifica.nt difference 

were (l) en,! (4), and (4) on (l), i. e. word meaning and form-

ing a concept from given examples. In this ca.se the E.::!;. 

group on one category had a lower mean error ratio than the 

L.E. group, when both were compared on the other category. 

It is difficult to suggest a reason for this reversal as both 

categories are verbal in form, and the different structure of 

the items does not give a clear contrast. Bossibly children 

in the IJ. E. group on "word meaningll, approach the ilfonning a 
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concept" items wi th a di sposi tion to loo.k for meanings or 

synonyms for the incH vidual words given and thus tend to 

oITerlook the implications of the instructlon "which one ••• 

is most like these three. it 

Another category which showed a slgnificant difference 

on three other categories (with direction of difference re-

versed) was (10) number series. There may be particular 

characteristics of this type of item which predispose some 

child.ren to make a type of error not made on other categories. 

A more detailed analysi s of the actual errors made may tb.row 

some light on this problem. 

(c) Al though there were ITBry great differences be-

tweeB the H.E. and IJ.E. grou.ps on the otis categories, there 

were few significant differences on similar categories in 

Intermedi ate D, and the P. M.A. subte sts. This suggests that 

the di fference s may haITe been due mainly to feature s of the 

otis items and that the errors made may have a close relation-

ship to not only the content, but the form of the j tems. 

(d) On the whole, the two groups tended to make the 

sam.e type of error, for although the compari sons of di s-

tractor choices or responses could not be very accurate (be-

f t 1.-. 11 b f . th T l<' .) th C8.use o. He sma num er 0 errors 1n ~e _' •. _" groups "e 

"bias" on particular responses was usually similar in the 

two groups, where comparisons were possible. 
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(e) One of the interesting outcomes of this analysis 

was the confirmation that on many i terns, errors cluster a-

round one or two particular responses. This points to the 

need for an analysi s of the erI'or di stributions of the total 

sample, and a more intensive analysi s of the particular pro

cesses used by children in arriving at incorrect answers. 

(f) A slight tendency for girl13 to make more er>rors 

than boys on three categories was noted. 



CHAPTER VI. 

INCONSISTENCY OF ERROR RATIOS, AND 
'CAREFULNESS-CARELESSNESS' RATINGS 

IN RELATION TO ERROR. 

In the outline of methods of analysis given in chapter 

III (p130), two questions were posed, namely - "Are there 

cases of marked inconsistency in error ratios from otis I to 

Otis II~" and "How do children rated at the extreme of the 

scale (i.e. of carefulness-carelessness) compare on I.Q., 

errors, omissions etc.?l1 This chapter is concerned with the 

presentation and discussion of evidence relevant to these two 

questions. 

1.- INCONSISTENCY OF ERROR RATIOS. 

The preceding analyses were based upon data drawn from 

the results of two Otis tests, and the deviations for each 

category were classified as high or low only if they were con-

sistent from one test to the next. In quite a number of 

cases the deviations were excluded because of inconsistency, 

and although these cases do not contribute to the type of 

analyses carried out above, they may reveal some features of 

interest in themselves, and should therefore be examined. To 

this'end the table of deviations on each record sheet (see 

specime.n in Appendix D) was inspected and where marked in-

consistencies occurred, sex, category, Otis I and II I.Q., 
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error ratio (unadjusted) and omissions were noted. l 

Out of the 248 children who completed Otis I and II, 

108 or 43.5% showed a marked inconsistency in one or more 

categories. The total number of inconsistencies noted was 

147, this figure being made up in the following manner:-

Category 1 2 3 4 5 6 7 8 9 10 11 

No. of 
inconsistenci~s : 13 5 15 9 25 19 16 18 5 14 8 

One figure that stands out is the frequency of 25 for cate

gory (5) - Mixed Sentences. 

As the purpose of this selection was to examine the 

extent and nature of inconsistency rather than to compare 

categories, the procedure adopted was to classify the incon

sistency in terms of increase/decrease of error ratios and 

I.Q.s over Otis I and 11.-

e.g.- a particular boy increased his I.Q. from 97 to 
104, while on category (10) his error ratio was 0/3 
for otis I and 4/4 for Otis II, i.e. increased I.Q., 
increased error ratio; thus although he attempted 
three items in category (10) in Otis I and malle' no 
mistakes, on Otis II he attempted 4 items and got them 
all wrong despite the fact that his I.Q. had increas
ed by 7 points. 

In the classifications set out below, typical examples 

have been given to illustrate the nature and extent of the 

IDeviations were classified as "marked t1 if there was 
a positive deviation from the I.Q. group mean on one adjust
ed error ratio score and a negative deviation on the other, 
where at least one (or both) of the adjusted deviations was 
equal to or greater than the M.V. 



inconsistencies. 

(1) Same or almost the same I 

(a) Err~~ced r~) 

Sex otis I otis II Categ. Error Ratio 
LQ. ~I~_ 

B 135 
B 108 

133 
110 

9 
5 

4/4 
6/6 (6 om f s) 

(b) ~rror increased marked~~N=30) 

G 107 
B 107 
B 113 
B 92 
G 117 

107 
108 
114 

93 
118 

4 
7 
8 
5 
7 

0/4 
3/13 
0/8 
2/4 (1 omfn) 
0/13 

208 

Error Ratio 

0/4 
1/5 

4/5 (3 om's) 
6/13 
5/8 
6/6 {4 om IS} 
4/13 

(2) Hi~he~h~!.-_onJL~i~ II, (~.,.£!:_m_o_r_e. ____ ~ ____ ,~_~_ 

(a) ~or reduced,2!!arke~dly ~44) 

G 114 
B 100 
B 115 
B 105 
G 91 

B 113 
G 95 
B 97 
G 91 
B 109 

125 
106 
118 
110 

96 

116 
103 
104 

96 
119 

(3) ~er~~n Oti~ II 

8 
2 
9 
5 
3 

1 
11 
10 

5 
10 

(a) Error reduced 2!!,ark~~N=4) 

GIll 
B 106 

106 
98 

8 
9 

4/5 (3 om f s) 
3/3 (1 omtn) 
4/4 (1 omtn) 
5/5 (3 om f s) 
6/8 

0/6 
0/2 
0/3 
2/5 (2 om IS) 
1/3 

3/6 
4/4 

1/8 
0/4 
0/4 
2/6 (2 om t s) 
2/8 

5/8 
3/3 (1 omtn) 
4/4 
5/6 (3 om I s) 
3/4 (1 om'n) 

1/7 
1/4 
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Sex Otis I Otis II Categ. Error Ratio Error Ratio 
I. Q. 

(b) Error increased marked~_(N=26) 

B 116 113 1 2/7 5/8 
G 111 106 5 2/5 (1 omln) 5/6 (1 om In) 
G 106 102 5 1/4 4/5 (2 om I s) 
B 86 83 2 0/3 4/4 (1 omln) 
G 100 93 6 1/6 (1 om'n) 7/9 

A few further illustrations have been drawn from the 

figures noted for categories (5) and (10), because of the 

large number of omissions on (5) and the peculiar relation of 

the H. E. and L.E. groups of other categories, to (10). 

C~teg0!X (5 ) 

Sex Otis I Otis II Categ. Error Ratio Error Ratio 
I.Q. II 

-~-

( a) ~rr~~~ced ~a,.rkeCilx. 

G 110 123 5 5/6 (5 om IS) 1/6 
B 105 110 5 5/5 (3 om r s) 2/6 (2 om f s) 
G 104 101 5 6/6 (6 om's) 2/5 (1 omln) 
B 108 110 5 6/6 (6 om's) 1/5 
B 85 88 5 6/6 (6 om f s) 3/6 

(b) Er!:.2.F~!p~~£~e~~~~a,!'~e d1x. 

B 106 113 5 1/3 5/6 (5 om's) 
G 111 110 5 1/5 4/6 (2 om's) 
G 106 102 5 1/4 4/5 (2 om f s) 
B 102 101 5 3/5 (2 om's) 6/6 (6 om's) 
B 102 98 5 0/5 5/6 (2 om f s) 

Categ~j10) 

( a) Erro:r~reduced ma,rk~.9l:l 

B 129 142 10 4/5 (4 om f s) 1/5 
B 101 120 10 3/3 (1 omln) 0/5 
G 111 110 10 3/3 0/3 
G 101 109 10 2/3 (2 om t s) 0/4 
B 118 125 10 3/4 1/5 
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Sex Otis I otis II Categ. Error Ratio Error Ratio 

(b) E!'E.£r ~inqI'e~d ma~!re3-ly 

B 109 119 10 1/3 3/4 (1 om'n) 
B 108 110 10 1/3 4/4 (2 om's) 
B 97 104 10 0/3 4/4 
B 95 103 10 2/4 4/5 
B 92 95 10 0/3 3/3 

An inspection of these examples shows that there are 

some drastic changes in the error ratios, and these are partic-

ularly signific~nt where the I.Q. change is in the same direct-

ion as the error ratio change. The change s may be due to a 

number of factors, including the following:-

(a) Chance. It could be argued that with so few items in each 

category and over only two tests, the chances of an inconsist-

ency in the error ratios are high. While admitting this 

possibility it might also be argued that as the items are 

spread throughout the test at varying levels of d.ifficulty, 

the chances of, for example, a change from 6/6 to 1/5 are low, 

even if the child were guessing on all items, and it is not 

reasonable to assume that guessing plays such a large part in 

the answers. 

(b) Growth. During a period of about six months the child's 

intellectual capacity will have increased, thus the error 

ratio should change. There is, however, no reason to be-

lieve that this change would be magnified in one or two 
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particular categories only - on the contrary it should be 

spread more or less equally over all the categories ("more 

or .i1ess ll because of the different numbers of items and their 

positions in the test). Furthermore, the change should be 

in the nature of a reduction in the error ratio, and yet many 

changes are in the opposite direction - e.g. - B. I.Q. 113/114, 

category (8), 0/8 - 5/8. 

(c) Special training. It is possible that during the six 

month's period some children had direct training on types of 

problems very similar to those in the otis. This would ex

plain a reduction in error ratio but it would not explain an 

increase. There is no reason to believe that any direct 

coaching had been given, because there would be nothing to 

gain, as the otis is not normally given once the child is in 

Form I, and the teachers did not know that a second otis would 

be given until the day of testing. FUrthermore, the teachers 

knew that any testing done was purely for research pu~poses. 

(d) Practice. Some reduced error ratios could be due to the 

effects of practice on otis I, which might result in a learn

ing situation of the following nature. A type of item may 

be omitted or the child may choose an answer which he knows is 

not satisfactory. This may occur a number of times during the 

test, resulting in either, insight into the nature of the 

question or the method of handling it, £! the setting up of a 
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tension as a result of the effort to understand - perhaps akin 

to an interrupted task or incomplete closure. In the first 

case the effects of learning may not show until the end of the 

test, or may not show at all on Otis I because the learning 

having been established on easy material may not be adequate 

to cope with the more difficult items in the latter part of 

the test. In the second case, the incomplete closure may per

sist consciously or unconsciously after the test and thus 

create a condition in which learning could take place before 

Otis II. This could account for a drastic change in error 

ratio - e.g. B I.Q. 115/118, category (9), 4/4 - 0/4. 

(e) Temporary sets. One of the difficulties involved in mak

ing use of the preceding explanations, is the occurrence of 

increase in error ratios. This may be attributed to such 

things as fatigue, poor health, emotional di sturbance, lack of 

motivation or a negative attitude towards the test situation, 

but while these may explain a poor performance on the test as 

a whole, they do not throw any light on the reasons why one or 

two particular categories should show marked increases. It 

seems more likely that the changes are due to attitudes or 

methods of working which may arise within the test situation 

itself, and which for convenience may be called "temporary 

sets". These sets could arise and operate in the following 

manner. -
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1. On reading the first item of a category the child may 

fail to see the full implications and may distort it to fit 

in with something familiar. VVhenthe second item is attempt-

ed the similarity of instructions may result in the application 

of the already distorted schema, while by the time several 

items have been attempted a glance at the general outline'or 

form of the item may be sufficient to set the schema in motion. 

This type of set would be encouraged when, as in the Otis, the 

child is working to a time limit.2 

2. Where the general form of the question remains similar 

but the instructions change slightly, the child may answer the 

first item of the category correctly, but may carry over the 

instructions from this item to other items with slightly 

different instructions, on the assumption that they are all of 

the same general type. 

3. Having read and attempted a problem and found it diffi-

cult to answer, the child may omit it or make only a half-

hearted attempt to answer other items of the s~ae type, on the 

grounds that it is not worth wasting time on this type of item 

- i.e. a loss of confidence. 

4. A modification of 3 would be the case in which a type 

of item may be attempted in otis I and found difficult (al-

2Cf• the 'task displacement' of Selz, • subsmnption , of 
Fortes and 'difficulty reduction' of Hildreth. See chapter 
II pp 68, 71 and 84. 
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though with some success) while in otis II a recollection of 

the difficulty of the particular type of item may result in 

the whole or a sUbstantial part of the series being omi tted. 

e.g.- B 1.Q. 102/101 Categ.(5) 3/5 (2 om j s) 6/6 (6 om' s) 
G I. Q. 92/84 Categ.(6) 1/5 7/9 (4 om t s) 
G 1. Q. 107/107 Categ.(4) 0/4 4/5 (3 oni ' s) 
13 1. Q. 106/113 Categ.(5) 1/3 5/6 (5 om's) 

These "temporary sets ll operating in either Otis I or 

II may account for inconsistency, but where they operate in 

both tests the result would be a consistent high error ratio 

which would place the child in one of the H.E. groups already 

analysed. They are not themselves fully explanatory, because 

the question arises as to the conditions which produce such 

sets - i.e. their relation to temperamental characteristics, 

motivation, particular forms of item structure, setting out of 

the item; or characteristic problem solving processes. 

11.- RATINGS ON CAREFULNESS-CARELESSNESS 
IN RELATION TO ERROR. 

It is a common characteristic of teachers to refer to 

their children as flcarefulll or "careless", and to attribute 

errors to carelessness or to refer to a child as a "carefUl 

worker l1 • While the teachers concerned may not be able to 

give a very good analysis of the psychological variables which 

underl:j:'e these designations, at the same time they persistently 

refer to these characteristics of children's work as though 

they are describing a trait which is both identifiable and 
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reasonably persistent. 3 

In view of the possibility of some such factor as care

fulness operating in test situations, 4 and ;Df the teachers f 

descriptions of a similar trait operating in school work, it 

was decided to attempt to relate the two in an exploratory 

manner. This required, firstly, some measure of the lI school 

work" trait and secondly a measure or measures of the "test ll 

factor. As a measure of the former a rating scale was con-

structed similar to that described by Vernon5 and the eight 

teachers of the Form I classes were given a cyclostyled ex-

planator~ sheet with illustrations of the trait to be measured 

- i.e. a trait represented by carefulness at one extreme and 

carelessness at the other. Further verbal explanations were 

given in order to ensure uniformity of approach, and the 

teachers were then asked to place a tick in one of the boxes 

along an eleven point scale, for each child in the class. 6 

3Informal discussions with a number of teachers con
firmed these observations, along with the further observation 
that many teachers are prepared to pick out children from 
their classes as representing careful or careless types. 

4See discussion on relevant factorial stUdies in 
chapter II, pp99-100. 

5Vernon P.E. PersonaliEr Tests and Assessments, 1953, 
(London: Methuen). ppl07-8. 

6The explanatory sheet and an example of a completed 
form are given in Appendix F. 
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It was not assumed that teachers could discriminate eleven 

degrees of the trait, however, it was felt that the rather 

flexible scale, with descriptions of five points along it, 

might make it easier for teachers to handle, and also easier 

for purposes of analysis. The results of the ratings by each 

teacher are given below:-

Tea-
chers. 
~-~- -,,---=-=-=-

A 4 3 
B 4 2 
C 3 2 
D 1 7 
E 2 6 
F' 1 4 
G 2 6 
H 0 

TABLE XLII 

TEACHER RATINGS ON A 
II CAREFULNESS-CARELESSNESS 11 

SCALE. 

4 5 7 1 3 0 
5 5 4 1 4 3 
7 9 6 8 5 4 
3 6 4 4 7 4 
2 5 1 7 4 5 
1 0 1 2 2 2 
7 8 3 3 4 1 

2 2 2 
5 1 0 
0 1 0 
4 1 1 
5 4 0 
4 2 0 
0 0 0 

33 
34 
45 
42 
41 
19 
34 

Total 17 36 34 46 31 29 31 23 21 12 3 283 

12 .. 7 12 3 16.3 10.9 10~2 10 9 8 2 

An inspection of these figures indicates a variability 

in the distribution of ratings among the teachers, as would be 

expected, so that it is not possible to combine any sets of 

ratings in terms of 1, 2, 3 i'i)'tc ••• ll. On the other hand, 

teacher variability may be reduced by taking a constant pro-

portion from the two ends of each teacher's scale, e.g. 
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20-25%, and assuming that although, for example, teacher 'D' 

spread his ratings over the 11 points more widely than tea-

cher 'G', this was not due to a real difference in the distri

bution of the trait in the two classes, but merely to a 

difference in the way it had been estimated. This assumption 

cannot be ~ade with any great degree of confidence, however, and 

there is no way of checking it,unless the trait is first de-

fined in specific terms,and its measurement then validated 

against some external criterion. 

In order to explore the possibility that this trait may 

be related to some aspect of test perfonnance, two contrast

ing groups were selected - i.e. approximately 20-25% at each 

end of the scale. This procedure was followed for two rea-

sons, firstly because of the reduction in teacher variability 

by this means, and secondly because although ratings as a whole 

may be most unreliable, they are more likely to be reliable 

with a clear contrast between the selected points on the scale. 

As it was not always possible to cutoff exactly 20-25% the 

cutting points were modified in the direction of ensuring a 

reasonable balance of numbers at each end of the scale for 

each teacher. This resulted in the following selection:~ 

Careful 

Total 

A7, B6, C12, Dll, EIO, F5, G8, H6, 

A6, B6, CIO, DIO, E 9, F6, G8, H6, 

l~ 12 22 21 19 11 16 12 

Total:= 65 

Total:::: 61 

Total :: 126 
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Of these 126 children, 89 had completed both Otis tests, the 

P.M.A. tests and the Intermediate D, 43 in the "careful" group 

and 46 in the "carelesstt, and these two groups were used in 

the comparisons which follow. 

The choice of measure upon which to compare the two 

groups was based on the following hypotheses:-

(a) That the careful group would attempt fewer items; 
would omit more items (i.e. leaving those where there was 
some doubt about the answer - or in other words being Itcautious"); 
would have a lower error score (i.e. ratio of errors to attempt
ed, or even gross errors). 

(b) That the careful group would repeat m9re item errors 
from Otis I to Otis II,and that where items were repeated,the 
actual distractor choice or wrong' answer would be more con
stant than for the "careless" group.. This hypothesis was 
based on the argument that if a child rated "careful" makes an 
error, it is more likely to be more deliberate than an error 
made by a child rated "careless" .. 

(c) That the careful group would show less I.Q. vari
ability from Otis I to II due, as in (b), to the more de
liberate and cautious approach. 

Along with these measures it was necessary to check the 

equivalence of the two groups in telms of (a) M~an I.Q., for 

unless the two groups were reasonably similar in mean I.Q. the 

other measures would be useless because of their positive 

correlation with I.Q., (b) age, for if the groups were of 

similar mean I.Q. but differed in mean age, then the higher 

age group would necessarily need to attempt more items or make 

fewer errors in order to be of equal 1. Q. wi th the lower age 

group, (c) sex, as the trait may be related to sex differences 

in test behaviour or may be linked in the minds of teachers 

with certain sex characteristics. 
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The measures used were -

1. otis II 1. Q. 
2. Difference between Otis I and II (i.e. for variability). 
3 .. Percentage of total items in test actually covered. 
4. Percentage of total items in test attempted. 
5. Percentage of nt~ber covered which were omitted. 
6. Percentage of number a.ttempted which were wrong. 

(These last four all on otis II). 
7. Percentage of items wrong in Otis I which were also wrong 

in Otis II. 
8. Percentage of items wrong in both tests which had identical 

errors. 
9. Intermediate D, I.Q. 

10. Intermediate D, percentage of number attempted which were 
wrong~ 

11. Number of omissions in InterTnediate D. 
12. P.M.A., Q Score. 
13. P.M.A. number of errors on V, S, R and N (the fluency test 

could not be scored for errors in the same way as the other 
tests .. 

14. P.M.A., number of errors on N alone (on the grounds that 
this test appears on the surface to be a good indicator 
of carefulness as contrasted to carelessness). 

15. Age as at 16/11/53. 
16. Sex. 

Comparisons between the two groups on each of the above 

measures resulted in the following f,igures:-

Test 

Otis 

TABLE XLIII 

COMPARISON OF "CAREFUL" V "CARELESS" 
GROUP ON SELECTED MEASURES. 

43 

Measure M 

1. I. Q. 108 .. 0 
2. Diff. I and II +3.3 
3. % covered 92.3 
4. % attempted 88.2 
5. % omitted 4.4 
6 .. % wrong 30.3 
7. % repeat. ,items 66 .. 0 
8 .. % identical errors 54.7 

ss 
46 

M 

110 .. 2 
+3.7 
89 .. 5 
86 .. 9 

5 .. 2 
28 .. 8 
63.2 
63 .. 3 



220 

ss 
N 

Test Mea 

Int. D 9. I.Q. 102.6 103.5 
10. % wrong 38.3 39.4 
II. % omitted 7.6 7.2 

P. M. A. 12. Q. 104.3 102.0 
13. Errors 16 0 0 17.0 
14. Errors (N) 1.8 2.0 

15. Age lly 6m lly 3m 
16. Sex 74 

26 

Apart from 16.- sex, there is only one measure which 

shows a clear difference, namely 8.- percentage of items 

wrong with identical errors (difference approaching the .05 

level of confidence) but this difference is in the opposite 

direc tion to that predicted in the hypot1:e sisJ One inter-

pretation would be that careful or careless behaviour as judg-

ed overall, does not influence ,the way a test is approached 

and worked. Another, and much more probable interpretation 

is that either teachers! ratings of this trait are invalid; 

or the trait is not really a consistent and identifiable 

characteristic of behaviour. The great difference in the 

sex percentages in the two groups - i.e. many more girls 

than boys in the "careful" group and vice versa in the fl care-

less" group, suggests that the teachers t ratings may have been 

based on factors little related to actual performance of school 
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work but possibly to appearance 01.' school work. There is, 

of course, the further possibility that if the trait were 

consistent and if teachers' judgements were valid, the differ

ence might show up in some characteristic of test performance 

not measured in these particular comparisons - e.g. type of 

error made. 

On the whole this attempt to relate such a factor as 

"carefulness" to a general trait alleged by many teachers 

to be strongly present in some children, has proved unsatis

factory, and points to the need for a re-examination of the 

factor itself in order to judge the appropriateness of its 

description. If "carelessness" produces error in intelligence 

test items, and IIcarefulnessfi reduces error, then these two 

factors need to be defined in terms of specific concepts al

ready established,and may in fact turn out to be misleading 

ter.ms until so defined. 



CHAPTER VII. 

DISTRIBUTIONS OF WRONG RESPONSES FOR ALL 
CASES. 

'rhis chapter summarises certain measures of error, tak-

ing the whole group and using the Otis I records .. l The mea-

sures were calculated in order to answer the following questions. 

(1) Is there a tendency for more errors to fall in one 

particular distractor position, than in others? This question 

arises from the reports of Hamid and others2 that the first 

position was favoured over the others. 

(2) Is there confirmation of the observation made in 

comparing H.E. and L.E. groups, namely, that the wrong re-

sponses tended to cluster around particular distractors? 

(3) Are the slight sex differences reported in chapter 

V, reflected in the total error fr'equencies for boys and girls 

in each category? 

1.- DISTRACTOR POSITION. 

Each error was classified in terms of distractor position, 

and the resulting distributions of responses, over all items 

of the multiple choice type, were summed and averaged. 

lSee discussion of Otis II below. 

2See above, p98. 

This 
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involved 3,057 errors over 42 items with 4 possible wrong re-

sponses, and 5 with 3 possible wrong responses. Such averages 

would be meaningless unless allowance were made for the positions 

of the right responses, and in order to allow for this, the 

number of errors on any given distractor position was divided 

by the number of times that position was available as a wrong 

re sponse. This eliminated the effects of uneven correct re-

sponse posi tions throughout the items. Table XLIV gives the 

means of the distributions and the percentage of errors on each 

posi tiona 

TABLE XLIV. 

MEAN NUMBER OF ERRORS AND PERCENTAGES OVER 
FIVE DISTRACTOR POSITIONS. 

Mean Errors 
Percentage3 

1 

19.8 
23 .. 8 

17.6 
21.1 

14 .. 4 
17.3 

12.5 
15.0 

19. 0 
22. 8 

3The percentages given above, were based on total 
number of errors, and could therefore be distorted if on\ 
some items a particularly large number of errors were con
centrated on\ one distractor. In order to check the figures 
given, all error distributions on the 47 items were expressed 
as percentages for each item, thus ruling out total differences 
of errors for each item. The resulting proportions for each 
distractor position were - (1) 24.0%, (2) 20.1%, (3) 18.0%. 
(4) 14.4%, (5) 23.5% - i.e. allowing for the fact that the 
original percentages were rounded to the nearest whole number, 
these figures confinn the percentages calculated from the 
actual error scores. 
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It can be seen that there is no clear cut advantage for 

distractor (1) - for the first, second and fifth positions 

are all within a narrow range of percentages. The third and 

fourth positions have a lower percentage of reponses, although 

the greatest difference, i.e. that between the fourth and 

first - 8.8% is not great unless it is assumed that errors 

occur at random, or that the only cause of a particular dis-

tractor choice is position, in which case it would be reason-

able to expect the middle positions to be chosen less frequent

ly because of the greater perceptual distinctiveness of end 

posl tions. Although this may be one influence on distractor 

choice, it is not likely to be a very potent one, as already 

indicated by the concentrations of errors reported in the H.E. 

and L. E •. group s. 

Hamid noted that whereas the dull subjects tended to 

mark off the first of the alternatives, the bright subjects 

discovered the correct answer wherever it was placed. 4 It was 

therefore decided to break up the total group into three broad 

I.Q. groups and calculate the percentage of errors falling in 

the distractor positions for each group. The results are 

given in the following table.-

4See above, p98. 



TABLE XLV. 

PERCENTAGE OF ERRORS IN DISTRACTOR 
POSITIONS FOR THREE I.Q.GROUPS. 

--"~DlSTRAC TOrr-POSITl 01r-'~"~~-----
N 123 4 5 

57 
136 

55 

26.6 
22.B 

2 

lB.O 
22.6 

4 
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Although the general pattern is not seriously disturbed, 

(Cf Table XLIV) it appears that there are more first position 

and fewer fifth position choices for the high I.Q. group, com

pared with more fifth position and fewer third position choices 

for the low group. This type of analysis does not, however, 

have much value, as overall measures such as these do not lend 

themselves to interpretation in the same way as differences in 

the performance of I.Q. groups on specific items - such differ-

ences will be dealt with in the course of the analysis of in-

dividual errors. 

II.- CONCENTRATION OF WRONG RESPONSES. 

In the H.E. and LeE. comparisons it was found that the 

errors were not spread evenly over the distractors but were 

often concentrated on one or two particular wrong responses -

a characteristic noted by Fortes and Eells5 and interpreted by 

5See above pp97~9B. 
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Brigham6 in his comment that "errors are merely characteristic 

solutions of the problems set". As an indication of the ex-

tent to which such concentrations of errors on mUltiple choice 

items occurred, the distributions of the percentage of errors 

on each di stractor for each i tern are given in Table XLVI. Al-

together there were 47 items and 183 possible distractor choices; 

N. for each column represents the available number of wrong re-

sponse distractors in each position. 

TABLE XLVI. 

DISTRIBUTIONS OF PERCENTAGES OF ERRORS 
ON 47 N[ULTIPLE CHOICE ITEMS. 

90 - 99 
80 - 89 
70,";"',79 
60 ... 69 
50 - 59 
40 ... 49 
30 - 39 
20 - 29 
10 - 19 

0... 9 

2 

o 0 
1 0 
2 1 
2 2 
3 3 
6 3 
8 2 
4 4 
7 7 
9 10 

3 

o 
1 
o 
1 
1 
2 
5 
8 
7 
9 

4 

o 
o 
1 
1 
1 
2 
3 
4 

12 

5 

o 
1 
o 
3 
4 
1 
6 
8 

10 
3 

Total 

o 
3 
4 
9 

12 
14 
24 
28 
43 
46 

These fi~e distributions are not symmetrical, e.g.- if 

70% of the errors for a given item are concentrated on a 

particular distractor, then for this one high percentage there 

must be three low percentages on the other distractors, hence 

6Brigham C.C. A Study of Error, 1932, (College Entrance 
Examination Board) p.84. 
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the high frequency of the lower percentages. .A significant 

feature of this table is the fact that in 28 of the 47 items, 

50% or more of the errors were concentrated on one particular 

distractor and of these 28, 7 items had concentrations of 

70% or more of the errors. 

It coul&,: of course, be argued that the test was con-

structed in such a way that certain distractors were bound to 

attract many of the wrong responses, and this may be true 

(although it has important implications for test construction 

and measurement which will be discussed later). If it is the 

particular structure of the distractors offered which causes 

such concentrations, then they should not appear on items of 

the open answer type. The table of distributions below gives 

some evidence on this point, being based on 28 items, four 

items (Category {6} - Classification) which have a wide range 

of choices:- 10, 7, 8 and 7 respectively, and 24 which are of 

the "open answer" type. 

TABLE XLVII. 

DISTRIBUTIONS OF PERCENTAGES OF ERRORS ON 24 
"OPEN ANSWER"rrEMS AND 4 MULTIPLE CHOICE ITEMS .. 

90 - 99 1 
80 - 89 4 
70 ... 79 1 
60 ... 69 0 
50 ... 59 1 
40 - 49 12 
30 - 39 10 
20 - 29 13 
10 ... 19 41 
o - 9 100 

'rotal 183 



(Note - The equivalence of the totals in this and 
the preceding table is coincidental). 
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Although the mean number of wrong responses for these 

28 items was 6.5, it is clear that many of these responses 

on a particular item were given by only a few children, as 

indicated by the frequency of 100 for the 0-9% interval. 

More significant in view of the discussion above, is the fact 

that 19 of the 28 items have 40% or more errors concentrated 

on one wrong response, while for 6 of these 19, the percent-

age is over 70. In other words, the characteristic error 

solutions do not depend merely on the distractors offered, 

but also upon the actual question(~asked, or at least the 

interpretation of that question. 

111.- SEX DIFFERENCES. 

As a check on the small sex differences noted in the 

analyses of H.E. and L.E. comparisons, the total errors for 

boys and girls were calculated - boys representing 59% of the 

samp!l:e accounted for 57.5% of all errors, and girls (41% of 

sample) for 42.5% of all errors. 'me comparative percentages 

for each of the categories are given in the following table. 



TABLE XLV1;II .. 

PERCN~TAGE OF TOTAL ERRORS ON EACH 
CATEGORY FOR BOYS AND GIRLS. 

(1) 58.8 41.2 
(2) 63.2 36.8 
(3) 53 0 9 46.1 
(4) "57.6 42.4 
(5) 61.1 38.9 
(6) 58.9 41.1 
(7) 56.5 43.5 
(8) 55.4 44.6 
(9) 58.1 41.9 

(10) 61.8 38.2 
(11) ~," ___ ~~~_~~5 .. 2 _ 
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Of the four categories where girls made more than 

4205% of the errors, three correspond to the categories noted 

in the comparisons of HeE. and L.E. groups - 1.e.(3), (11) 

and (7), however, the difference for(7) is negligible. A 

more fruitful approach is the examination of sex differences 

in individual i terns, for example on item 24, girls made only 

26 0 8% of the errors while on item 14 they were responsible 

for 59% of all errors o Such differences can be dealt with 

when the errors on specific items are being discussed. 

IV. - COMPARISON OF O'rIS I AND OTIS II .. 

As a check, the Otis II error distributions were cal-

culated for a selection of items representing both multiple 

and open answer types (7 of each), some with very marked con-
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eentration on one response and some with a more even spread 

of errors over two or more responses, and covering a range 

of categories .. 

This check was made in order to avoid the very lengthy 

procedure of calculating Otis II error distributions in the 

same way as was done for otis I. A complete analysis of 

otis II was not warranted, (a) because of the indication in 

the H.E. - L.E. comparisons (in which both Otis I and otis II 

errors were originally listed) of the similarity of the error 

distributions, and (b) because of the limited value of the 

overall figures derived from such an analysis. 

In only one of the 14 items checked was there a dis ... 

erepancy in the general pattern of error frequencies, i.e. 

in item 53, a mixed sentence item of the open answer type:-

Otis I Frequencies (%) 
Otis II Frequencies (%) 

31: 29: 16: 13: 7: 
19: 23: 28 : 23: 4 : 

2: 2. 
4: O. 

Although the percentages vary over the 1st, 3rd and 

4th answers, in both tests three responses account for 70% 

or more of the errors. 

From this check, and the experience with Otis I and II 

errors on the H.E. - L.E. comparisons it is safe to assume 

that in general, the error distributions for the two tests 

are very similar. 



SEC T ION C. 

AN ALYSES BASED ON INrJ!ERVIEWS vVI'I1T 

CHILDR~N AJIJD SUMM.ARY AND CONCLUSIONS. 



OHAPTER VIII. 

INDIVIDUAL ANALYSES OF ERRORS: 
SELEO'rION OF GROUP AND PROOEDURE. 

In chapter III a broad outline of the methods to be 

followed was presented,and reference was made to the question-

ing of individual children in order to throw some light on 

such problems as:- ItHow did this child arriv6:.at this partic-

ular error on this item, as suggested by his own explanation 

and by relevant questions? Vfilat is his attitude ,towards his 

own error?1l Before presenting the results it is necessary 

to discuss the basis of selection of subjects, the items to 

be re-worked, the method of re-working, conditions and rapport, 

and the most effective method of presenting the results. 

1.- SELEO'ITON OF SUBJEOTS. 

The criteria set up for the selection of a s&aple were-

(i) children who had taken both Otis tests, 

(ii) a wide range of I.Q. so that differences in types of 

errors between I.Q. groups would have a chance of being ex-

posed; also a "rec tangular" distribution of subjects over the 

7 I.Q. groups, for the same reason, 

(iii) an equal number of boys and girls in order to expose 

any sex differences, 

(iv) children who would co-operate and who were not nervous 

in an llintervi ew l1 situation, 
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(v) a large enough number of children to allow for the 

fact that many items previously wrong would be answered 

correctly. 

In the light of these criteria it was decided to choose 

6 boys and 6 girls from each of the 7 I.Q. groups (using otis 

II I.Q.) - i.e. 84 children in all. l Apart from the criteria 

listed, the only basis of selection was availability (e.g. some 

children had cafeteria duties etc.), and where several children 

of the required I.Q. group and sex were available, those se-

lected were picked at random. 

11.- SELECTION OF ITEMS. 

Originally it was intended to re-work only those items 

which were wrong or omitted on both Otis tests, but after pre-

liminary trials, it was found that this restriction cut out 

useful infonnation from those cases where an item was wrong or 

omitted on only one of the Otis tests, and yet wrong when re-

worked during the interview. As a result, all items which 

were wrong or omitted on one or both of the Otis tests were re-

worked, together with a few correct items in order to provide 

a check and also to reduce the possibility of a series of 

difficult items (for a particular child) resulting in a loss 

of confidence. 

IThus there were 12 children in each of the following 
I.Q. groups - 123~; 117-122; 111-116; 105-110; 99-104; 
93-98; 92 .... 
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111.- METHOD OF RE-WORKING. 

In the preliminary trials it was found that merely 

asking the child to work the question aloud was quite inade

quate, because it meant that the chfuld had to try and formu

late his thoughts in words, as well as carry through a type 

of introspection. On the other hand questioning could re-

suIt in the asking of leading questions, perhaps unintentional

ly from the point of view of the interrogator, or even mis

interpreted as such by the child. As a compromise the follow

ing plan was adopted as a general guide:-

(a) 'fue child worked the question silently and then gave 

his answer. In no case was any adverse comment made on the 

answer, although occasional encouragement was given. 

(b) Following this, the child was asked to explain how he 

got his answer, and although some children gave very full and 

insightful accounts of the steps leading up to the answer, 

most had to be prompted wi th such questions as "why did you 

decide to do that ••• or choose that?" 

(c) If the explanation was inadequate, or if a check was 

needed, the child was asked to read the question aloud - in 

some cases where this was of little help in distinguishing the 

source of the error, the question was read aloud for him. It 

was characteristic of children who, after rereading a question, 

saw that they had made a mistake, to comment spontaneously eog

"Oh! - I thought etc. etc •.•• 11 
- and one of the difficulties 
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in presenting written reports of these interviews, is the 

impossibility of recording the signs of insight shown by the 

children e.g: smiles or nods, drawing in of breath, dropping 

of the jaw in surprise etc. 

(d) Where still further info~illation was required, questions 

were asked such as:- "Which is the important part of the 

question? •• Where does it tell you what to do? .• What is worry

ing you about this question? •• What is the meaning of this WOTd? 

•.. Are you qui te sure that this is the best answer?tI These 

questions were also asked on items where there were no errors, 

so that the children would not associate them with failure. 

(e) As a check on the interpretation of the type of error 

involved, some hints were given in a few cases - e.g. I1What do 

you think is the connection between this and that ••• ?" 

IV ..... CONDITIONS A.ND HAPPORT. 

Conditions were ideal for most of the interviews, as a 

small si tting room in the homecraft "flat" was made available; 

when this was not available, an empty classroom was used. The 

average time taken for each interview was li hours - the maxi

mum l~ hours, the minimmn 25 minutes (i.e. for a few of the 

brightest children). As a rule it was found possible to in

terview only 4 children a day, because of the nature of the 

school timetable, so that the 84 children were covered over 

four school weeks. 
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Rapport was good, as far as could be judged, because 

the children were used to seeing the investigator at the 

school - e.g. in the classrooms testing during the year, 

occasionally at morning assembly, in the playground etc. In 

order to ensure that there was no anxiety, each child was 

called for, in his classroom, and as he walked over to the 

lIflat ll he was encouraged to talk about his interests etc .. 

The first items worked were always easy ones on which he had 

made no mistakes, there was no sense of pressure to complete 

within a given time, and it was made clear that the interview 

was not an exrunination of the child, but something to help the 

investigator. There was, in fact, quite a lot of enthusiasm 

and eagerness to be chosen, so that there is no reason to be

lieve that the children did not co-operate fully. In only 

two cases was there shyness or anxiety which interfered with 

the interviews, and the records of these children were not 

used, two other children being interviewed in their places. 

These details of rapport have been given, because the 

success of this method depends almost entirely on the atmos

phere of the interview and the way in which the questions are 

asked .. While such a method can give valuable insights into 

the processes operating to produce error, it shares the de

fects of all such methods - e.g. subjectivity, and to this 

extent the results need to be interpreted with caution. 
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V...... METHOD OF PRESEN'rING THE RESULTS. 

The interviews resulted in the accumulation of a con-

siderable amount of material, and difficulties armse in de

ciding how to present this material most effectively, the 

following methods being considered:-

(a) A straightforward tabulation of the types of errors 
noted. This method would fail to convey the authenticity 
of the first hand reports of the children's explanations. 
Furthermore it would not show the variations, for a given 
type of error, from item to item. 

(b) Full reports of each interview. Apart from the un
wieldy nature of this method, it would not result in a work
able clarification and classification of recurrent errors .. 

(c) The presentation and illustration of types of errors 
for each item (by categories) with a summarised classification 
for each category. This method would have the advantage of 
showing as clearly as possible the sort of working records 
upon which classifications were based. 

Method (c) was chosen as being most likely to order the 

evidence presented into convenient groupings, without losing 

any of the authenticity of first hand reports. Unfortunately, 

this resulted in a very lengthy documentation of source material, 

which while too detailed for inclusion in the body of the thesis, 

is yet necessary as illustrating the variety and pe:btinency of 

the explanations recorded. Accordingly, this material is pre-

sented as Appendix H, while a summary of the types of errors 

found is given in the next chapter. 



CHAPTER IX. 

INDIVIDUAL ANALYSES OF ERRORS: 
R8:SULTS AND DISCUSSION. 

The following classifications of errors are based on 

types of responses illustrated in appendix H, and the form 

of presentation, i. e. by categories, follows the plan adopt-

ed for the appendix. While this necessarily results in some 

overlap and repetition from category to category, at the same 

time it allows for comment on particular characteristics of 

the errors for a given category or item. As explained in the 

introduction to appendix H, an attempt to give exact frequenc-

ies for the .various types of errors noted, would be misleading. 

It is not claimed that these classifications give a complete 

picture of the conditions underlying the production of re-

sponses to intelligence test items, but at least they illustrate 

some of the "methodological" aspects of intelligence which 

function in a test situation. 

Ie - CLASSIFICA~PIONS OF ERRORS BY CATEGORIES. 

(a) Category (1) - Word Meaning. (See Appendix H. pp 306-316) 

In view of the analysis of H.E. and L.E. groups on 

category (1), it was not expected that the investigation of 

errors on this category would yield much of significance, over 

and above evidence that some children "know" fewer words than 

others. 1 Of all the items it would seem that this type is 

1 Cf.Feifelts analysis of vocabulary errors p96 above. 
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subject to the straightforward condition - either the child 

knows the word, or he does not. Although this is a more 

appropriate explanation in this category than in most others, 

the analysis revealed that this l1either - or" condition is a 

simplification of the processes involved in choosing a re-

sponse. 

Errors noted were due to the following conditions:-

(1) Failure to read the whole sentence, usually in the form 
of neglect of some essential qualification, ranging from one 
word to half of the sentence. Also misplaced emphasis on the 
wording of the sentence. 

(2) Failure to give due consideration to all the choices 
offered, or even to read them all through, e.g.:- seeing a 
relevant word at or near the beginning of the line, and 
choosing this without having read the others. 

(3) Passing over the correct answer, even although fully 
understood, in favour of a distractor with particularly pre
potent qualities or associations, which displace analysis of 
the other words, including the correct one. 

(4) Understanding the meaning of the correct answer but re
jecting it as wrong in the light of common usuage. 

(5) WIi s-reading, or inability to pronounce a word which was, 
however, understood aurally. 

(6) Failure to distinguish between a word and its opposite -
i.e. an amount of understanding not adequate for the correct 
answering of the item, but considerably in advance of failure 
to understand the word at all o 

(7) Overlooking what is not understood or what complicates the 
problem. 

(8) Adding to the data given in the item, or reconstructing 
the item to fit in with an assumption about what is required. 

This classification indicates that apart from a lack of know-
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ledge of the word being tested, and even in spite of a 

correct understanding of the word, the actual response made, 

may be due to one or more conditions arising from the child's 

appraisal of, and approach to the test item. That these con

di tions are not confined to the lower 1. Q. group s, but are 

evident over a wide range of I.Q.s, is clear from the records 

in appendix H. 

Such a condition as failure to take into consideration 

all the data, 'either in terms of the given sentence or the 

choices offered - may be caused by many factors, e.g.:- inertia, 

haste, or low level of aspiration, yet the circumstances under 

which the items were re~orked, were such as to reduce these 

factors to a minimum. It is more likely that this condition 

could result from the childts learning experiences in a variety 

of school subjects - e.g.:- being in the habit of assuming 

that there is only one correct answer to a question, and not 

having had to choose between partially correct answers. Such 

an assumption would explain why the sighting of a partially 

correct or relevant answer, led to the ignoring of other 

possible answers or interpretations. 

Thus, even on such a straightforward type of item as 

the word meaning items, the error may be due not only to lack 

of verbal ability - for example, the quantity and quality of 

the child's vocabulary - but also to the interaction of the 

particular item structure, the work habits of the child, and 
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the assumptions he makes about the nature of the item. 

(b) Category (2) - Opposites (See Appendix H pp 317-320). 

Although the structure of these items appears to be 

quite simple, as in category (1), the errors resulted from a 

range of conditions influencing the response made:-

(1) Failure to consider all the choices available, 
coupled with a particularly prepotent distractor. 
cases the distractor was attractive because of its 
arity, even although the correct answer was known. 

usually 
In some 

unfamili-

(2) Failure to formulate the nature of the task. Although 
there were cases of complete~failure to understand the item 
despite the fact that in a more familiar context the correct 
opposite could be elicited, these were confined to the lowest 
I.Q. group. A more common form of confusion was the giving 
of a synonym, L e. the ignoring of the crucial word l1opposi tell. 

(3) Misreading and misinterpr~tion of words. 

(4) Unfamiliarity of the correct word, although with clear 
understanding of the given word and the relation required. 
Most of these responses showed that attempts were made to 
deal sensibly, with at least those parts of the problem with 
which the children were faminar. 

Although on items 24 and 63 the boys made substantial

ly more errors than the girls (73% and 65%), the re-working 

dfud not throw any light on this situation. 

That children should persistently misre~d a simple 

question such as - "Which word means the opposite Of ••• ,11 even 

after more than one reading, indicates the extent to which 

assumptions can distort what is read. It would be easy to 

class such an error as due to I1carelessness;l yet when the 

child is working through a test in which the items are of 
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different but intermittently recurrent types, it is quite 

conceivable that the constant restructuring of the task may 

lead to distortion or incomplete analysis of the instructions. 

(0) category (3) - Word or Phrase Attribute or Definition. 
[See Appendix H. pp 320-330) 

The items in this category are of the "which tells best" 

or Itwhich is the most important reason lt type - thus they are 

much less straightforward than those of the preceding two 

categories, and this was reflected in the conditions which 

produced errors:-

(1) Inadequate formulation of the crucial aspect of the task, 
or reduction of a specific requirement to a more general re
quirement. 

The response made to the item hinges on the interpre-

tation of "tells bestll and "most important reason;! and with 

the former phrase, particularly, some children had difficulty 

in deciding from what point of view "tells best" should be 

interpreted .. They were not clear as to the implications of 

IItells best~1 although having made a choice they were prepared 

to defend it .. This overlaps with the second type of error .. 

(2) Reading a wrong, but not completely excluded interpre
tation into the sentence. 

(3) Rejection of the correct answer on reasonable grounds. 

(4) Failure to consider all the available choices. 

(5) Misreading and mispronounciation. 
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Girls made proportionately more errors than boys on 

this category, although this was mainly due to errors on 

item 14, a possible interpretation being the tendency for 

more girls to choose a distractor which was related to the 

appearance of doors and gates, while the correct answer re-

quired an appreciation of the principle relating to doors and 

ga tes. 

One item (35) demonstrated the dilemma which can re-

suIt from the inclusion of an unfamiliar word in a phrase, i.e. 

"a malicious false statement;' for while some children rejected 

this (the correct answer) because of the unfamiliar word 

"malicious l1
, others accepted it despite the unfamiliar word .. 

On the whole it appears that this type of item is too 

vaguely structured, as the child may make errors which from 

his point of view, are quite reasonable. Erne evidence from 

categories (1) and (2) however, makes it clear that such con-

ditions as failure to consider all the choices, or reformu-

lation of the instructions, do not depend entirely upon the 

complexity of the item structure, but also on the assumptions 

and work habits which the child brings to the tast situation. 

(d) category (4) - Forming a Concept From Given Examples. 
(See Appendix H. pp 330-337). 

In these items the crucial phrase is "most like", and 

the child must decide on a basis of classification, then choose 

another word which can be classified in the same way. Errors 



243 

were classified as due to the following conditions:-

(I) Failure to clarify the requirements of the problem - e .. g. 
the phrase I1most like II was interpreted as It something which 
goes with"; or a word was chosen because it was a common 
characteristic of the three given objects. Allied to this 
was the substitution of a completely different problem due 
either to perseveration from earlier items of a different 
category, or to an assumption arising from the arrangement 
of the words in the problem. 

(2) Ignoring a disturbing or unkno\~ element in the data, or 
failure to use all the essential parts. 

(3) Narrowing of the possible field of search by concentrat
ing on"one particular characteristic to the exclusion of other 
characteristics. This type of I1false dire~tionl1 was difficult 
to break and rather than change the basis of classification 
chosen, there was a tendency for some children to distort the 
item or ignore those parts which did not fit. 

(4) Superficial reading ... as acknowledged by the children 
tmnselves when re-working.. This underlies many of the con
ditions listed for all categories, although it is a useful 
description of the cases where the children, after having 
given the wrong answer, corrected themselves spontaneously 
by recognizing that they had misread the problem. 

(5) Confusion over the meaning of words used in the items. 

Underlying all the specific misconceptions and misin-

terpretations, is the general condition of failure to under

stand the structure of the problem, coupled with failure to 

give due consideration to all the data presented. This has 

already been illustrated in the earlier categories and it will 

be seen that it is a characteristic evident in all the cate-

gory classifications .. 
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(e) category (5) - Mixed Sentences (See Appendix H. 
pp 337-348) 

It was clear from the manner in which the children re-

acted to these items that they di sliked them and had Ii ttle 

confidence in their ability to solve them. Thi s was borne 

out by the very high rate of omissions in both Otis I and II. 

Despite this lack of confidence, when asked to attempt the 

problems, the children in many cases were able to give the 

correct re-arrangement, although as can be seen from the 

first condition given below, this was no guarantee that the 

correct answer would be given. 

(1) Correct re-arrangement of the sentence, but failure to 
express the answer in the specific terms required by the in
,structions. 

This type of error occurred repeatedly, although there 

was no pressure of time, and the wrong answer was sometimes 

still given, even after one or more re-readings of the in-

structions aloud, by' the child or investigator. Such per-

sistent failure to follow specific directions cannot be ex

plained in terms merely of "haste" during a timed test. It 

may, however, spring from the reading and work habits of 

children, habits built up lim working problems where the actual 

method of expressing the answer is implicit in the structure 

of the problem. Doubtless under the conditions of a timed 

test, these habits would be even more likely to appear. 
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(2) Difficulty in "recenteringll - i"e. a lack of flexibility 
in shifting a word from one context to another, or in break
ing up a word combination with a strong "gestalt tl • Examples 
of the former were the. interpretation of IIsum" as a problem in 
arithmetic instead of as addition, and "letter" as a written 
communication instead of a unit of the alphabet. A word 
combination which caused great difficulty was "honey bees" -
and many children attempted to rearrange the words in several 
ways to fit in with this pair, they could not break such a 
strong combination. On the other hand, a combination which 
was resisted strongly, was the unusual coupling - "birch 
bark" .. 

Not only did these difficulties set the children off in 

the wrong "direction fl in attempting to rearrange the sentences, 

but they resulted in "setsl! which were strongly resistant to 

any restructuring. 

(3) Failure to use all the data givep i.e. ignoring words in 
the disarranged sentence, or reading only part of the sentence .. 
Allied to this was the opposite condition of adding to the 
data given in order to solve the problem of rearrangement. 

(4) Failure due to the unacceptibility 
solution when this had been produced. 
reasonable objections to the sentences, 
in choosing an answer or to omission of 

of the correct 
There were some very 
which led to hesitation 
the item. 

.(5) Confusion as to the general requirements of the task - e.g 
failure to rearrange the sentence coupled with an attempt to 
answer the specific requirements; attempting to join up the 
disarranged words with a part of the instructions.. Related to 
this was the displacement of the task by a similar task worked 
previously, e.g.:- attempting to arrange the words into some 
sort of classification. 

(6) A condition which appeared, along with many of those, 
noted above, was satisfaction with an incomplete or poor 
solution, even although the child was aware of this limitat
ion of his answer. 

Although one obvious cause of error not specifically 

mentioned above, was inability to make a satisfactory sentence 
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from the words given, the conditions listed influenced the 

actual answer given, whether the words were rearranged 

correctly or not. Thus this type of item, has a much more 

complex structure, than is apparent on the surface. 

(f) category (6) - Classifying and Arranging Elements of a 
Concept in a Given Order. 

(See Appendix H. pp 349-357) 

There were more omissions on this category than on 

any other, except category (5) - i.e. 13.9% of the total 

omissions. This may have been due to the similarity of the 

items to mixed sentences, in that the data had first to be 

rearranged, and then a specific answer given based on this 

re arrangemen t. As would be expected the errors were due to 

conditions which were very similar to those found in category 

(5) .. 

(1) Failure to follow the specific instructions of the task
e.g. rearranging the words correctly and then picking the 
wrong word or lettero As in category (5), some children 
could not correct this elementary mistake, even after reread
ing the instructions. 

(2) Failure to understand the general requirements of the 
task - e.g:- attempting to give an answer without rearranging 
the elements, or using a wrong or iJlJrelevant principle of 
arrangement. 

(3) Mis-interpreting the instructions, e. g .. :- the words 
"tell by letter ll in the instructions confused children at all 
I.Q. levelS, because whereas the test constructor meant this 
to indicate the mode of expressing the answer, these children 
interpreted it as meaning "find out byl1. 

(4) Prepotency of part of the data displacing attention from 
the rest, and leading to the ignoring of crucial elements, 
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especially in the middle of a series. 
all the data .. 

Also failure to read 

(5) Losing the "task direction ll or distorting the structure 
of the problem, in concentrating on a detail, or the compari
son of two elements. 

(6) Correct rearrangement of elements, but with the specific 
answer expressed in tel~s drawn from items of a different 
type. 

(7) Misreading, and miscounting, e.g. correct ~earrangement 
followed by miscounting to find the middle word .. 

(8) Lack of knowledge of the elements, in particular - army 
ranks .. 

On the whole it may be claimed that one of the maj or 

difficulties in answering items of this type, was not the 

correct rearrangement of the words, but the translation of 

the correct order into the specific answer required, despite 

the fact that the translation was of an elementary nature .. 

(g) Category (7) - Analogies (See Appendix H. pp 357-370) .. 

Although this is one of the cate@ories on which girls 

made more errors than boys, this tendency was not consistent 

over all the items, for although girls made 55% of all the 

errors on item 38, they made only 31% of the errors on item 

11. The latter item, is based on the use of a thimble on 

the finger for sewing, while the former, requires the under-

standing of the position of "presidentl1 in a country .. Girls 

would be more likely to relate thimble-finger, although it is 

not clear why boys should have had less difficulty in relating 
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"pre sident-republic". Much more important than these sex 

differences, was the conunon tendency for both boys and girls, 

to mismnterpret the nature of these analogies items. This 

major source of error is discussed in the first condition 

listed below. 

(1) Failure to understand the structure of the items, in 
particular, failure to appreciate the significance of the 
illustration in the first liialf ort!' the sentence, and the 
crucial words "is to a". 

Although analogies items can be constructed to test a 

carefully controlled series of relations, it is essential for 

the child to realize what the specific structure of the item 

implies, otherwise the whole point of the item is lost" If 

this failure was confined to the lower I. Q. groups, then it 

could be argued that appreciating the structure of the item 

is a good criterion to use. ~bat this is not necessarily 

the case, is illustrated in the records presented, for many 

children, at all levels, reformulated the item into a differ-

ent, and less exacting structure. 

The particular response made was not the result of a 

strong association displacing eduction, but of an inadequate 

relation being educed, e.g .. :- a general relation such as 

"this goes with thatll rather than a specific relation such as 

IIthis is a particular function of that". From the explanations 

and questioning, it was clear that many children were quite 

capable of educing the correct relation, then finding a ~orre-

late, but they did not stop to consider the implications of the 
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relation illustrated in the first half of the sentence. In 

other words, these children read the question as a whole, then 

made an unchecked assumption about what was required. They 

did not make explicit the pattern of relations implied in the 

illustration, but concentrated on the given word and its most 

common characteristic. 

(2) Failure to read all the words given, either in the sen
tence or in the choices offered. Once a word had been found 
which satisfied the child as relevant in some respect, later 
words in the line were not even read. 

(3) Misinterpretation of an uncommon word; also unfamiliarity 
or mispronounciation of a commonly used word. 

(4) Alteration in the "task direction ll - i .. e" reversing the 
relation established through the illustration, when applying 
it to the given word. 

(5) Substitution of a different task previously worked - e.g:
attempting to classify the words in a series. 

(6) Rejection of the correct answer on reasonable grounds. 

The overall impression gained from this analysis of 

"analogies" items, was that the children were more concerned 

wi th the finding of .! solution, rather than wi th lIexplicatingll 

(in Dunckerts sense of the term) the data, in order to find 

the specific requirements of the correct solution. They did 

not appreciate the fact, that although there may be several 

words which bear some relation to the problem, there is only 

one which is the best, and fits the structure of the item 

neatly. This may be described as a type of "sensitivity to 

logical necessity", partially dependent on specific learning. 
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(h) category (8t - Verbal Reasoning (See Appendix H"pp 371-380). 

Of the 8 items in this category, 4 are multiple choice, 

while 4 are of the open answer type, and in the summaries be-

low the two types are presented separately. 

(A) Multiple Choice Items. 

It was difficult to establish the cause of error in 

many cases, because the children found it difficult to explain 

in words what they had done, without getting confused. Some 

of these children were encouraged to explain what they were 

attempting to do, by drawing, and this often resulted in a 

clarification of the problem for the child, leading to a 

correct answer. Conditions noted were:-

(1) Failure to note all the requirements of the problem, in
cluding reversal of the specific requirements, e.g.:- getting 
the correct relationship, but expressing it from the wrong 
point of view. 

(2) Confusion in keeping in mind the requirements of the task, 
e .. g.:- losing the "task direction" in concentrating upon a 
particular part of the problem9 

(3) Unfamiliarity with, misinterpretation of, or failure to 
read a crucial word.. 'fue last of these was in most cases due 
to the particular way the items were set out in the test book
let. 

(4) Misplaced emphasis on a part of the problem., e. g.:- mis
taking the key phrase. 

(5) Lack of confidence. This was widespread, and although 
it did not lead to many omissions, it resulted in a tendency 
to choose an answer (including the phrase IIcannot say whichfl) 
without attempting to clarify the nature of the task. 
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(B) ttOpen-Answer ll Items. 

(1) Failure to clarify the requirements of the task, includ
ing the ignoring or forgetting of crucial aspects of the data. 
In some cases, this led to the ignoring of everything except 
the final instructions, a situation explained by one boy when 
he said knowingly, - " ••• the top part might be just to fool 
you l1 1 

(2) False assumptions about what was allowable, preventing 
the restructuring of the data. 

(3) Persistence of an inappropriate IIset" from previous items 
of a similar type. 

(4) "Difficulty reduction ll in a complex verbal situation. 

Although verbal reasoning requires the educing of re-

lations and correlates, there was much more involved in the 

incovrect responses than the displacing of eduction by repro-

duction. One of the major difficulties, appeared to be the 

clarification of what was required, i.e. the building up of a 

schema which could give direction to the various stages in the 

solution, and which was based on all the data provided. As 

in the other categories, the evidence points to a tendency for 

children to under-estimate the necessity for being clear as to 

exactly what is given, and exactly what is required. 

(i) Category (91. - Proverbs. (See Appendix H. pp 380/384) 

It was clear that most of the children who made errors 

had not heard these proverbs before, and did not know what a 

11 sayingl1 was. The actual choice of distractor was governed 

by several conditions:-
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(1) Partial understanding of the task, with the ignoring of 
qualifying details, and the prepotency of words which were 
repeated in the distractors. 

(2) Failure to read or consider all the statements given. 

(3) Literal interpretations of the proverb, leading to a 
reasonable choice, (allowing for the limitations of the inter
pretation) .. 

The analysis of errors was not very fruitful, because 

of the childrens' ignorance of the proverbs, and their failure 

to understand the "generalized" nature of a "saying"" 

(j) category (10) - Number Se~~es. (See Appendix H. 
pp 384/390 ). 

rrhere?were more omissions on this category, (9,,6% of 

total), than on all others except (5) and (6), possibly due 

to lack of confidence after having attempted the first of the 

number series items, because whereas there were no omissions 

on item 17, on the next item-2l, there were over half as many 

omissions as errors. Conditions noted were:-

(1) Failure to note the specific requirements of the task -
in particular, the recording of the number wrong in the 
series, instead of its correction. 

(2) Partial structuring of the data, coupled with the ignor
ing of other parts which did not fit this structure. 

(3) Juxtaposition of inconsistent principles, even although 
recognized as such. 

(4) Inability to restructure the problem once a particular 
principle had been chosen, coupled with the prepotency of 
certain properties of the numbers, e.g.:- the attraction of 
consecutive numbers. 

(5) Satisfaction with an inferior, but consistent solution. 
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(6) Minor slips in applying a correctly established principle. 

The analysis of this category illustrated very clearly, 

the tendency, already noted, to pay little attention to the 

exact for.m of the instructions. It also confirmed the ob-

servation that some children, although capable of re-working 

the item correctly when asked to read the item again, are 

quite satisfied to give a response based on only a part of 

the data, and to ignore disturbing elements. 

As suggested by the number of omissions, and confirmed 

during the interviews, many children approached these items 

with hesitation and lack of confidence. 

(k) category (11) - Arithmetical Reasoning. (See Appendix Ho 
. pp 391-398 ). 

This category contains items very similar to problems 

worked in classroom arithmetic, hence the analysis of the 

errors made is of some significance. If the errors are 

similar to those of the other categories, then there are good 

grounds for interpreting errors made on test items, in ter.ms 

of classroom habits and attitudes. That the errors are in 

fact typical can be seen from the following conditions:-

(1) Failure to clarify the requirements of the task, due to 
superficial reading of the problem, or the prepotency of 
particular elements. This could be interpreted as "diffi
culty reduction" i. e", reducing the problem to something 
quite elementary, and answ~ring this reformulated problem 
(with a certain amount of satisfaction). This could not be 
due merely to misreading, for even after children had re
read the items aloud, they still distorted them. 
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(2) Miscounting, or minor slips in the fundamental process
es, after having established the correct principle. 

(3) Inability to structure the problem, either because it 
was beyond the experience of the children, or because of lack 
of confidence preventing an analysis of the data. Coupled 
with this was the application of irrelevant principles. 

(4) Misreading of particular words in the problem. 

One of the major conditions producing error is illust-

rated in this,as in other categories, namely the distortion 

of the item in the direction of an easier, more familiar, or 

expected problem. 

Before passing on to a more general discussion of these 

results, it should be pointed out that in almost all of the 

items, there were examples of correct answers given for wrong 

or inadequate reasons. In some cases these answers resulted 

from either a superficial or a devious train of reasoning, 

in others they were due to the ambiguous form of the structure 

of the item .. Examples of these answers have been given in 

the records for each item. 

The opposite condition, listed in some of the classifi-

cations, was rejection of the correct answer on reasonable 

grounds. Some of the examples given in Appendix H,illustrate 

how difficult it is to present the child with a clear cut pro-

blem - that is, "clear cut" from the child' s point of view. 

Some children were hesitant in answering, because they could 

see the weakness in the correct answer - e.g. the re-arranged 

sentence "bees gather honey from red clover" was questioned, 
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on the grounds that bees do not gather IIhoney 11 , but"pollen"} 

This weighing up of the meaning and intention of the item, 

was summed up by the comment olfi,. one boy who agreed, reluct

antly, to the reasonableness of the correct answer - It ••• if 

you look at it that wayll} 

II.- DISCUSSION. 

In cha.pter I an attempt was made to throw some light 

on the nature of intelligence, by bringing together studies 

which could specify some of the underlying processes. This 

led to the postulation of a "me thodological ll component of in

telligence, and a description of some of the concepts, includ

ing those from studies of reasoning and problem solving,which 

give greater meaning to factorial inteypretations, and which 

are consistent with more general theories of cognitive function

ing .. 

Some of these concepts were stressed as being particu

larly valuable, in that they add to Spearman f s noegenetic 

principles, such notions as closure, control or direction, 

flexibility and globalization. It was argued that these con

cepts, which lead to a clarification of the processes involv

ed in ordering relevant relations in the light of the particu

lar task, give a clearer understanding of the "methodologic~lll 

component. Moreover, in the light of the theories of Hebb 

and Piaget, and the experiments on reasoning and problem solv-
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ing, it was claimed that the role of experience in the de

velopment of intelligence, could be understood more fully, 

by(studying the ways in which learning enters into reason

ing and problem solving. 

In chapter II this claim was reduced to a specific 

study, i.e. the analysis of cognitive error, and it was shown 

that the positive concepts developed in chapter I,especially 

the emphasis on the order and structure of the task, were 

confirmed and elaborated, through a classification of errors, 

which was nearer to the "task displacement ll of Selz than the 

"repvoduction" of Spearman. 

Although the chapters in section II produced Ii ttle 

evidence of value, and eliminated, rather than confirmed, 

certain hypotheses set up, they at least resulted in the em

phasizing of the structure of the item, on the one hand, and 

the attitudes and methods of the children, on the other. In 

this chapter, these two influences on test performance, have 

been examined more closely, along with an attempt to classify 

the conditions which led to the production of errors. 

At this point, the investigation can be focussed on the 

classifications of cognitive error developed in chapter II,in 

order to note the extent to which the errors classified in 

this chapter, correspond to the original classification. 
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(a) SEearman, Selz and Relevant Experiments. 

It is clear, from the descriptions of the errors made 

on the Otis test, that although reproduction plays a part in 

producing error, (as in fact it must do in producing the 

correct response), it is not the fundamental process involved. 

If the conditions involved were to be summed up under one head

ing, then the Utask displacement l1 of Selz2 would seem to be 

the most appropriate description, i.e. a related problem serves 

instead of the one actually set. Furthermore the condition 

which produce s "task di splacement It - namely rt the law of part 

efficiencyu, operating through the dropping of some character-

istics, the prepotency or low dispositional effects of some 

elements, and the readiness to attend to the more general 

characteristics of the task - are just those conditions noted 

in the classifications above. The children answered the items, 

in many cases, on the basis of a "residual complex" - i .. e .. 

that part of the item which still functioned after the operation 

of the lIlaw of part efficiency. II 

The errors found by Fortes,3 in his analysis of percep

tual ~ntelligence tests, can be matched quite closely with 

those described in this chapter, e.g.:-

2See pp68-69 above .. 

3See pp70-7l. 
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(1) the errors of "subsumption" leading to the distorting 
of a figure by supplementation, are of the same type as 
those described above, as the SUbstitution of a different 
problem, due to a particular assumption about what is re
quired; 

(2) the displacement of energy from the total situation to 
a part only, i.e. certain elements prepotent, is illustrated 
in most of the classifications above; 

(3) the correct general inference detached from the specific 
context, is paralleled by the failure to meet the specific 
requirements of the task, despite the establishing of the 
correct principle; 

(4) the displacement of the crucial relation by an easier 
or more familiar relation, is paralleled by the displacement 
of a specific characteristic by a more general or common 
characteristic. 

Fortes asked the question - " ••• is this a purely 

cognitive phenomenon ..• ?;14 and although it is not possible 

to answer the question accurately, the interpretation suggest

ed above in several instances - namely that many of the errors 

could be accounted for in terms of work habits and attitudes, 

developed in school work - may give some clue, to at least one 

of the important conditions involved. 

Brigham t s statement that, "although the problems may be 

presented and the answers recorded simply, yet the psychologi

cal structure of the si tuations may be exceedingly complex ll 

has been fully confirmed, and furthermore, one of the clearest 

outcomes of this analysis, is the fact that errors are "not 
n 5 capriciOUS, but orderly • 

43ee full quotation p72. 

5See p73. 
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(b) The Gestalt Account of Error. 

Kohler's 3 types of errors6 were repeatedly observed, 

i.e .. -

(1) "good" errors - Cf. rejection of the correct answer on 
reasonable grounds; 

(2) complete lack of comprehension of the conditions of the 
task - Cf. failure -GO understand the general requirements of 
the task; 

(3) stupidities arising from habit - Cf. the transfer of an 
irrelevant but "overlearned" procedure in approaching the 
task. 

The conditions described by Duncker and Wertheimer, 7 

are very relevant to the conditions classified above, e.g.:-

(1) attempts to escape from the original setting of the pro
blem - Cf. reformulation of the requirements of the task; 

(2) "single track" responses which leave out of consideration 
all other factors - Cf. partial structuring of the task, and 
the ignoring of disturbing elements; 

(3) confusion of the original problem for another for which 
the correct solution is known - Cf. substitution of a different 
task previously worked; 

(4) inadequate view of the whole situation - Cf. incomplete 
formulation of the task; 

(5) losing breadth of view in concentrating on details - Cf. 
confusion in keeping in mind the requirements of the task; 

(6) overextended view - Cf. adding words to the data given; 

(7) premature or short cut closure - Cf. ignoring crucial 
aspects of the data, and giving an answer based on only a part 
of the problem. 

6See p74. 

7See pp75-76. 
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"Habitual directions!! and "set", described by 'Maier 

and Luchins,8 were evident, as illustrated in the following 

conditions:- losing task direction, false assumption as to 

what is allowable, wrong direction preventing restructuring, 

perseveration of earlier item structure, inability to break 

a strong combination of words or figures, failure to "re_ 

centre" a word into a difficult context. 

(c) Errors F01.;lnd in the Li tera ture onJ:roblem_~~lvi~. 

It is not necessary to attempt to match each error re-

ported in the literature, with errors noted on the otis test, 

as the general classification given,9 covers the major types 

of errors or error producing conditions. 

(I) Inadequate formulation of the problem. This is the most 

frequent general condition of error reported in the literature, 

and as can be seen from the conditions described above, it 

applies also to the errors noted for each category. There is 

some formulation of the problem, but, as Piaget pointed out, 

the child does not ask himself the question as we ask it.. It 

is not merely a case of his being unable to ask the right 

question, for the illustrations in the records make it clear, 

that in most cases, the child did not take the trouble to make 

8See p41 and p76. 

9See pp80-95 for the major groups of errors and the 
specific references discussed in this sectionG 
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sure that his interpretation was a correct or adequate one. 

The various description of this condition; ag.:- in

sufficient knowledge of directions, failure to study the 

description of the problem fully enough to appreciate all 

the limiting factors, confusion about the requirements of 

the problem, failure to see the problem clearly or to con

sider all its aspects - are all applicable to the conditions 

listed for each category. 

(2) Distortion or partial operation of the task. This is 

really a consequence of the first condition, and Piaget's ex

planation - that a schema is formed~ which is unconsciously 

applied to whatever will "more or less ll fit into it, is 

particularly valuable in pointing to two characteristics -

the unconscious operation of the process, and the fitting 

of the data given, to the schema constructed. 

Whether it be described as rubricizing, levelling and 

shaypening, attending to only a few clues or substitution of 

a manageable problem, the process is clearly recognizable in 

the analysis of the children's errors, on almost every item 

in the test. Hildreth's description of this tendency as 

"difficulty reduction" is very appropriate, and her comment 

that the subject IIremakestl the problem in order to make it 

meaningful, points to an explanation of why so many children 

appear to be sati sfied, with an inferior solution.. Having 

distorted the schema, to fit whatever aspects of the problem 
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have been attended to, the children are satisfied, because 

they have constructed a manageable problem, and are uncon

scious of the elffinents ignored or misinterpreted. 

In the light of the conditions described for each cate

gory, the following statement from chapter II IO is most 

pertinent - tI •• the actual problem the subject sets about 

answering may be mqre general, more specialized, simplified, 

distorted or only partially interpreted". 

(3) Dislocation or disrelation of the elements in a problem. 

Failure in analysis due to an Ilintui tional" approach, the 

overlooking of major variables, lack of awareness of the given 

elements in the problem, lack of careful deliberation, under 

or over potency of elements (including the unfamiliar as well 

as the familiar), - these conditions are all evident in the 

various classifications given above. One of the most im-

portant of thEe conditions - lack of awareness of the given 

elements - can be associated with misreading, although a 

significant outcome of the interviews was the observation of 

a persistent contradiction between what the child read, and 

what he thought he had read. 

(4) Influence of "set". This has already been illustrated 

in dealing with the Gestalt account of error. Particular 

aspects of l1 se t" described in the literature - e.g.-inability 

lOp85. 
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to see a particular idea in a different function, inability 

to change a relationship once it has been established, trans

fer of the wrong principle, failure to find an effective 

technique for starting the problem, loss of "task set ll - have 

all been used in the analysis, as appropriate descriptions of 

the conditions leading to the production of errors, in the 

test items. 

(5) Influence of attitude, emotional involvement and personal 

preference. It is very difficult. to judge what attitudes the 

children have towards the test as a whole, and towards partic

ular test items. Lack of confidence, is an obvious case of 

an atti tude influencing performance, yet there are more subtle 

atti tudes, revealed occasionally through a remark,:, a gesture 

or tone of voice. During the interviews, it was possible 

to observe such attitudes as over-confidence, eagerness to get 

the right answer, disinterestedness, hesitation and doubt even 

although the question was answered quite correctly, as well as 

broad "analytic" or l1intui tional" approaches. Some children 

gave an answer, then sat back wai ting for the nex,t item to be 

reworked, others gave an answer, then kept scanning over the 

item as though they were not satisfied, or wanted to make sure. 

The "either-ort! attitude, noted by Bloom and Broder" was a 

characteristic of some children who took one look at the item, 

and announced that they could not do that sort of problem. 
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From observations made while supervising the class 

testing, it seems likely that, especially in the middle and 

lower I.Q. groups, there are considerable variations in the 

amount of effort and interest stimulated by the test situ

ation.ll 

(d) Specific Errors in Intelligence Test Items. 

l~ere was little evidence in this chapter, relevant to 

the points dealt with in chapter 1112 under this heading. One 

general comment, concerning concentrations of distractor cho:ires, 

is that the type of analysis attempted in chapter VII,(i.e. 

distributions of wrong responses for each item), is of little 

value unless acc~mpanied by a more detailed investigation of 

the reasons for particular chofuces. As illustrated in 

appendix H, the same distractor may be chosen for very differ-

ent reasons, thus it can be misleading to read into error fre-

quencies, an 5!:. priori interpretation, based on the probable 

process leading to that particular error, from the point of 

view of the I1test sophisticated" investigator .. 

(e) Carefulness. 

Many of the errors described above could have been 

avoided, if the children had checked over their reading of 

IlBarron found that group tests givenmrler conditions 
of firm and slack discipline, resulted in a difference of 
approximately 1 S.D. - in favour of the firm discipline group
Barron P e D. llMoti vation in Group Testing, II Br .. J.~. Psych. 
1939, IX plOl. 

12See pp95-98 .. 
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the items, the choices offered, and the actual responses 

made. In chapter II13 it was pointed out that the factor 

called Itcarefulnesstl may not be a temperamental trait, but 

a learned method, developed through the many experiences of 

school work. One of the significant features of the classi-

fications and discussion in this chapter, is the evidence 

that errors can be interpreted in terms of certain specific 

processes, which recur in many different types of problems; 

thus the crucial question is not - can children exercise more 

care in general? but - in what specific ways should care be 

exerci sed? 

In view of the fact that the conditions producing 

errors in the Otis test items, are in general, the same con

ditions which have been found to operate in the widercognitive 

domain, it can be concluded, that there is some evidence to 

support an interpretation of the "me thodological ll component 

of intelligence, in terms of concepts developed in stUdies 

of reasoning and problem solving .. 

l3See plOO. 



CHAPTEl1. X. 

SUMMARY AND CONCLUSIONS. 

I .. - SUMMARY. 

The significance of method in intellectual tasks is 

a general topic of such broad scope and widespread implica

tions, that it embraces many specific topics and gives rise 

to many diverse problems. This thesis arose from an in-

terest in one particular aspect of the general topic,namely 

work habits or methods of children in relation to perform-

ance in school work. An attempt to understand the funda-

mental problems involved in work methods and performance, 

led back to a more basic study of intellectual development, 

and to the nature of the processes underlying intelligence. 

Section A. 

(1) In the first chapter, a review of factorial studies led 

to the conclusion that Spearman's noegenetic principles are 

inadequate as a description of 'g', and that along with formal 

analyses of relations and their fundaments, it is necessary 

to Etdd concepts such as closure, direction or control, flexi

bility, and synthesis or globalization. It was shown that 

these concepts can be understood in terms of the processes 

involved in reasoning and problem solving, and that these 

latter are developed through learning. In order to allow 

for the interaction of the innate and the learned aspects of 
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intelligence, a "methodological" component was postulated .. 

1nat such a component is consistent with a general cognitive 

theory was illustrated by showing its operation in the com

plementary theories of Hebb and Piaget. 

(2) In order to examine the characteristics of this ttmethod

ological" component more closely, it was decided to approach 

the problem from the point of view of mal-functioning, through 

a study of cognitive error. Two contrasting theories of 

error were discussed - those of Spearman and Selz - and 

evidence bearing directly upon these, was interpreted as 

favouring the type of theory developed by Selz. A review 

of errors reported in the literature on problem solving and 

reasoning, supported this choice, and at the same time pro

vided a classification based upon diverse experimental stud

ies. A Itcarefulness" factor, the influence of socio-economic 

status, and some characteristics of distractor distributions, 

were also noted as being relevant to the study of error. 

Section B~ 

(3) At this point, an experimental design was described, 

. which aimed at the investigation of the nature of the errors 

made by children on an intelligence test. This step was 

taken in order to judge whether the theoretical and experi

mental investigations on error, described in chapter II, were 

applicable to intelligence test errors. If so, then it 

could be claimed that some of the characteristics of the 



268 

"methodological l1 component, had been clarified. As a back

ground to the main method of investigation chosen - narrlely 

the analysis of errors made by individual children, through 

reworking and questioning - several subsidiary questions 

were posed, which could be answered through analyses of the 

childrens test results. 

(4) These analyses provided evidence for the following con

clusions. -

(a) Repetition of errors on otis I and II: In com-

paring the errors made on the two tests, it was found that 

an averi3:ge of 64% of the errors were made on the same items, 

while of these repeated item errors, an average of 58% were 

identical wrong responses. 

(b) ijonsistency of errors in, and difficulty of 

ca tegorie s: 'rhe proportion of errors in each of the eleven 

categories (into which the items were classified), remained 

constant from otis I cto •.. i Otis II. Although the difficulty 

of the items in each category - as judged through the amount 

of error in each - was close to the expected or predicted 

difficulty, there was a discrepancy on category (5) - mixed 

sentences. 'rhis was due to the concentration of omissions 

on this category, a feature interpreted as resulting from an 

attitude of avoidance of the unfamiliar, or lack of confidence. 

(c) Comparison of high error and low error groups over 

all categories: For each category, two groups were selected 
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matched for I.Q. and overall error tendency, but showing a 

marked contrast in the nmnber of errors made on the particu-

lar category. Several hypotheses were advanced, and the 

evidence presented resulted in the following conclusions:-

i. Socio-economic status ranks did not differ signifi
cantly for the two groups, on any of the categories. 

ii. When the two groups for a given category were com
pared on the ?ther categories, ~ priori predictions 
of expected dlfferences were not confirmed. 

iii. Comparisons of the performance of the two groups,on 
similar categories or sub-tests in the A.C.E.R.Inter
mediate D general ability test, and the Thurstone 
Primary Mental Abilities test (S.R.A.edition),resulted 
in the repetition of significant differences on only 
two categories, (I)-word meaning, and (2)-proverbs. 
1~e results were interpreted as suggesting that the 
differences between high error and low error groups 
on a given category, may be due mainly to the partic
ular structure of the items. 

iv. Although it was expected that the two groups would 
make different types of errors - as judged by partic
ular distractor choices or wrong responses on each 
item - the evidence pointed to the great similarity 
of the types of errors made by each group. 

v. There was a slight tendency for girls to make more 
errors than boys on three categories, but on only one 
of these three (category (3» was the difference 
significant .. 

(d) Inconsistency of error ratios: Individual cases of 

marked inconsistency in the number of errors made on any cate-

gory, from otis I to II, were illustrated. These incon-

sistencies were interpreted in terms of learning or the develop-

ment of temporary sets, during the course of working the test. 

(e) Carefulness-carelessness ratings in relation to error: 
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'rwo groups were selected on the basis of teachers I ratings, 

as representing the extremes of a trait described as care-

fulness-carelessness. It was predicted that these two groups 

would show significant differences on such measures as over-

all error tendency, repetition of errors, omissions, and 

variability in I.Q. from Otis I to Otis II. The predicted 

differences did not appear, although a substantial sex differ-

ence was noted - girls being rated as "careful ll more often 

than boys. In view of this difference the value of the rat-

ings obtained was questioned. 

(f) Distributions of wrong responses over all cases: The 

distributions were inteFpreted as indicating the following:-

i. The tendency, noted by other inve-stigators, for the 
first distractor position to be favoured over all others, 
was not confirmed, although the third and fourth positions 
carried slightly lower percentages of the total wrong 
responses. 

ii. Wrong responses were not evenly distributed in either 
multiple choice or l10pen answer" type items, many items 
having 50% or more of the errors concentrated on one dis
tractor or wrong response. 

iii. In general, the distributions of errors were similar for 
high, average and low I.Q. groups. 

iv. Sex differences in total errors made for each category, 
were interpreted as pointing to the desirability of exam
ining specific item differences rather than categor~ 
differences. 

v. From a sampling of Otis II error distributions, it was 
concluded that, in general, the distributions are con
sistent over the two tests. 
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Section C. 

(5) Eighty-four children were selected for interview, the 

method adopted being a combination of reworking aloud the 

items on which errors had been made, and questioning by the 

investigator, in order to check steps which were not clear 

from the child's explanation of his reworking. 

(6) A classification of the conditions leading to error, was 

made for each of the eleven categories in the test, based on 

an analysis of the errors on each item within anyone cate

gory. 'l1hese classifications were then compared with the 

original classifications discussed in chapter II. It was 

shown that the same conditions were responsible for the pro

duction of error, in the diverse stUdies included in the 

general review, and the specific. analysis of intelligence 

test errors .. 

(7) In the light of these findings it was condluded that 

there are good grounds for accepting the hypothesis develop

ed in the first chapter, namely, that the postulation of a 

tlmethodological ft component in intelligence, not only assists 

in clarifying the relation between the innate and the learn

ed characteristics in intelligence, but also leads to the 

enrichment of the concept of intelligence through incorpor

ation of concepts developed in studies of reasoning and 

problem solving. 
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II.- CONCLUSIONS. 

~~ere are certain implications of the results reported 

above, which may be discussed briefly under' two headings ... 

firstly, the implications for intelligence test construction, 

and secondly, the implications for classroom teaching. 

(a) Intelligence test c~struc~ion. 

Although the value of multiple-choice items in obJect

ive testing cannot be questioned, the concentration of wrong 

responses on particular distractors, indicates that many of 

the choices offered play very little part in the answering of 

the item. On the other hand the inclusion of I1 s trong Tl dis-

tractors may weaken the test by directing attention away from 

the actual question asked, and leading to an undue dependence 

on the comparing of alternative answers. 

F'rom the records of the interviews, it is clear that 

the actual setting out and wording of the item, may have a 

considerable influence on the answers given,l and to ensure 

that the instructions are quite clear, they should be checked 

by taking a group of children, and asking each child to say 

what he thinks the question really means. Such phrases as 

ilwhich tells bestl1, Ilwhich one is most likell, or the crucial 

lA sUITlllla\py of the specific weaknesses in the Otis items, 
has been added a~ appendix I. 
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words "is to a" in analogies items, may lead either to super

ficial answers on the part of those who skip over the in

structions, or to wrong but reasonable answers, on the part 

of those who read more into the instructions than is intended. 

The individual analysis of errors, indicated that it 

can be misleading to identify the statistical criterion of 

Itdifficultyll, with a psychological criterion. An item may 

carry a high proportion of errors for several reasons, the 

least of important of which may be the complexi ty of the re .... 

ls,tions involved, while the most important, may be the in ... 

fluence of a particular characteristic of the way the instruct

ions are worded. 

One general comment, arising from the discussion in 

chapter I, and the records of individual analyses, concerns 

the type and range of items included in a test such as the 

Otis. Although it is in m~yways economical and con~enient, 

to test intelligence through a sample of 75 short questions, 

at the same time this sort of test, with a clear right or 

wrong for each question, does not allow for degrees of "right-

ness tl in the answers. The individual explanations show what 

great differences there are in the quality of the wrong answers. 

Even a scheme of weighting each answer in terms of the response 

chosen, would still fall short, for the same wrong response 

may be given for different reasons. Although it may be more 

difficult to score, and take longer to administer, it might be 
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profitable in the long run, to develop tests in which, for 

example, four or five problems relevant to children's 

interests were presented, a number of lines of action suggest-

ed, proV'ision made for the evaluation of each element contain-

ad in the data, in the light of the action chosen, and a list 

of reasons offered from which some may be selected to support 

the choice made. 2 Such tests could lead to the use of test 
( 

results in a diagnostic as well as predictive capacity, and 

throw more light on qualitative differences, at present ob~ 

scured through the use of a single test score. 

While it is necessary to improve the setting out and 

wording of test items (and test constructors are well aware 

of this) one of the implications of the evidence resulting 

from the individual analyses, is that there is a limtt to the 

value of such improvements, a limit imposed by the work habits 

and attitudes of the children. This leads to the second,and 

much more important part of this consideration of implic-

ations .. 

2Thi sis merely a variation of a type of te st illust
rated in several different contexts, i.e. Guilford and Lacey 
(see ref. to judgement and integration tests p21 above), 
Smith and Tyler (especially part I see ref. p80 above), 
Lafi tte (see ref .. p21), Ashby (Ashby E .. Challenge to Education, 
1946, Sydney, Angus and Robertson), and Boyd et al-rBoyd E. 
Call D, Copsey B, uSo You Think You Can Think:-rr progressive 
Education, 1952, March, pp170-174). 
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(b) Classroom teaching. 

There has been a great deal of discussion on conditions 

which influence test scores, particularly the influence of 

practice, coaching and test sophistication. It could be 

argued that the classifications of errors given in the pre-

vious chapter, merely specify certain weaknesses which could 

be eradicated through coaching. Doubtless such classifi-

cations would be of some use to the teacher interested in in-

creasing the mean I.Q. of his class by a few points, for some 

particular competitive purpose, but the whole argument de-

veloped in the thesis is based on a more fundamental point of 

view. 

This point of view can be summed up in the following 

way:-

i. Cognitive processes which underly that characteristic 
of behaviour known as intelligence, are dependent on a cer
t~in level of neurological complexity, and certain types of 
experiences which call forth, and provide the context for the 
development of, these processes. 

ii. This context determines not only the material upon 
which these processes operate, but also, by way of particular 
habi ts, methods, and the types of material involved, the 
form in which they will develop. 

iii. Because of the considerable uniformity of the contexts 
in which most civilized children growlup, there is a considel?
able uniformity in the ways in which these processes operate, 
and the sort of material in which it is assumed that they will 
be most clearly demonstrated~ 

iv. Because there has been a tendency to overlook the in
fluence of context on the development of intelligence,teachers 
have been led to underestimate the influence of the attitudes, 
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habits and consciously formulated methods, which are built up 
in the child throughout the school years. 

v. This underestimation has been strengthened, because 
of typical experiments, in which a period of training has re
sulted in either a small increase in I.Q., or a larger in
crease which has, however, been temporary only. Such ex
periments have been interpreted as showing that training may 
increase the I.Q., but that the increase is not due to a 
fundamental change in intelligence, but merely to the greater 
familiarity of the subjects with the form of the test items, 
and to the reducing of certain incidental factors to a mini
mum (e.g. knowing what to expect in the instructions, familiar
ity with the methods of expressing answers, not wasting tpo 
much time on one item). 

vi. While this interpretation is probably adequate for 
such tralning experiments, it does not thereby preclude the 
influence of long term tralning when this is thought of in 
terms of all the educational experiences, over all of the 
child1s formative years, in school and out of school. 

vii. These educJtional experiences enter into the develop
ment of intelligence, and what is measured by an intelligence 
test is the result of the interaction of the original neuro
logical foundation and the context within which it is de
veloped, including the experiences provided by the school. 

As was pointed out at the beginning of the thesis, only 

a small segaent of this very complex problem could be investi-

gated, thus the results merely point to ~ aspect of educat-

ional experience which bears on the general problem. This 

aspect is concerned with the development of methods of approach-

ing and handling problem situations. The implication which 

follows from the general argument and the specific results 

presented, is that teachers should be conscious of, and should 

attempt to make children conscious of such methods of approach-

ing and handling intellectual tasks as, for example, the 

following:-
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i. Careful analysis of all the data, with checks in 
order to ascertain that at least all elements have been 
accounted for. 

11. Looking at the problem as a whole, in order to deter
mine the crucial part and the qualifying parts. 

111. Being prepared to give reasons for specific choices 
where several plausible answers are possible. 

iv. Trying several methods - i.e. a conscious flexibility 
of approach. 

v" Verification of an answer against all parts of the 
data. 

vi. Following directions accurately - in particular making 
sure that the question as formulated is the same as the actual 
question asked. 

There is nothing original about these examples - good 

teachers have always attempted to do these things, but what 

is important, is that teachers at all levels in the school 

system should realize that they cannot afford to leave these 

methods to develop automatically, but must constantly train 

children in them, whenever appropriate subject matter can be 

used in this way. It is quite clear from the results of this 

investigation for example, that children are not given enough 

direct training in reading instructions or following specific 

directions - yet this is a matter of major importance, not 

just in relation to school work, but even more so in later 

occupational experience. 

This implies that teachers should present their subjects, 

and set examinations, in such a manner that they will focus 

attention on the ways in which problems are handled, as well 
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as on the content of the subjects, and the rightness or wrong

ness of particular answers. A formal course in IIproblem 

solving" would be unlikely to achieve the desired results; 

the approach would need to be through the actual subject 

matter on which the children were working, especially in such 

subjects as mathematics, the sciences and social studies. 

The classifications of the previous chapter provide a 

foundation, not only for remedial or preventative training, 

but also for the development of attitudes, habits and methods 

of work which enter into, and are partly responsible for 

determining, the level of functioning of the child's intelli

gence .. 
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APPENDIX A. 

MEAN ERROR RATIO SCORES BY CATEGORY, 
SEX, AND I. Q .. GHOUP, FOR OTIS I. 

es 
2 3 4 7 

G ( 'roo few girls in this group to warrant separate treatment) 
T 3 .. 1 1,,8 1.4 1.9 2.3 2.2 1.3 1.7 3.9 1.6 1.2 2,,04 

2 B 3.0 2 .. 3 2.0 1.8 2,,8 2.7 1 .. 6 2.4 3 .. 6 3 .. 6 2,.7 
G 2 .. 9 1 .. 5 2.6 1.4 3.8 2 .. 2 1.4 1.8 4.6 2 .. 3 2.3 
rr 3 .. 0 1 .. 9 2.2 1.6 3.2 2.5 1 .. 5 2.2 4 .. 1 3.0 2.6 2.5 

3 B 3.3 2.1 2.2 2.8 3.9 2.6 1 .. 6 3 .. 4 5.2 3.8 2 .. 8 
G 3.7 1.6 3 .. 4 3 .. 3 4.6 3.1 1.7 4 .. 3 5.4 3 .. 7 4.2 
T 3.4 1.9 2.8 3.0 4.2 2.8 1.6 3 .. 7 5 .. 3 3.8 3 .. 3 3 .. 3 

4 B 4.3 1.8 3 .. 0 3 .. 1 6.2 3 .. 0 2,,0 4.6 6 .. 4 4.2 4.5 
G 4.0 2 .. 2 4.0 2.7 4 .. 8 2.6 2.4 5 .. 5 4 .. 2 3 .. 9 3 .. 8 
T 4.2 2.0 3.4 2.9 5.5 2.8 2.2 4.9 5.5 4.1 4.2 3 .. 8 

5 B 4,,, 9 2.8 4 .. 5 3.6 6.7 4 .. 3 2.5 5.4 6 .. 7 4.5 4 .. 5 
G 4.6 2 .. 0 3.8 3 .. 1 6.3 3 .. 8 3.0 5.7 6.0 4.2 5.3 
T 4.7 2.3 4.1 3,,3 6.4 3,,9 2 .. 7 5.6 6.3 4.3 5 .. 0 4 .. 4 

6 B 5 .. 3 4.1 3.8 4.9 8.3 4.4 3 .. 4 6.2 7 .. 7 3.5 4 .. 9 
G 5.0 3.1 4.7 4.0 6.5 3.8 3.1 6.2 5.9 4.4 4.9 
T 5.1 3 .. 6 4.3 4.4 7.3 4.1 3 .. 3 6.2 6.7 4 .. 0 4 .. 9 4 .. 9 

7 B 6.3 5 .. 4 5.9 405 8,,5 5.6 4 .. 1 8 .. 4 8.5 5.5 6.2 
G 6 .. 6 3.8 5.8 5 .. 0 8 .. 4 5 .. 6 4 .. 3 6.6 10.0 4.8 8.2 
T.6,,4 4.8 5 .. 8 4 .. 6 8.5 5 .. 6 4.1 7 .. 8 9 .. 0 5 .. 3 6 .. 9 6,,3 

~fotaY~ 

1Vl ean 4~ .. ":3_~ _2." 6 3 .. 3 
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APPENDIX B. 

EXAIV1PLE OF RECORD SHEEff FOR MARKING ERRORS ETC. 

Name. lVI.... W •..• Sex. B Age. 10-7 at. 18-11-53. 

Contributing School. Addington 
Present School. South =Intennediate Class.. Form I D. ----
Fathers Occupation. Electrician Rating. §. 

1. Q. Group. 3 

Otis Int.I. I.Q. 108 
Last Attempted. 

Score. 34 Wrong. 16 ffotal Attempted. 
Wrong/Attempted. I6/50( 32%) Omi tted. 

---~, 

Wrong - (a :::: item number; b :::: actual wrong re sponse) . 
a b a b a b a b a b a b 

12 D 15 2 25 5 30 5 31 2 33 3 
34 1 36 5 38 1 41 5 42 1 43 G -44 1 46 2 47 7 54 3 

Distractor Frequency. 
(1) 4 (2) 3 (3) 2 (4) 0 (5) 4 

Omissions. 

Classification of Wrongs and Omissions by Categories. 
1 2 3 4 5 7 8 9 11 

1 

Error 
Ratios 6 3 

3 .. 3 0 

o 1 o o 

7 4 5 5 13 5 I 3 
2.9 5.0 4.0 2.0 5.4 4.0 10.0 3.3 

2 
o 

--~. 

(21) 



G~£~!~,~ 
1 B 2 .. 4 

G 2.5 
T 2 .. 5 

2 B 3.4 
G 2 .. 5 
T 3 .. 2 

3 B 3 .. 6 
G 4 .. 0 
T 3,,8 

4 B 4 .. 0 
G 4.4 
T 4 .. 2 

5 B 4 .. 6 
G 4.4 
':[1 4.5 

6 B 4.4 
G 5 .. 4 
T 4.9 

'7 5.6 

1IIlean 4 

APPENDIX C. 

I. -MEAN ERROR RAfrIO SCORES BY CA'rEGORY, 
SEX, AND L Q., GROUP, FOR OTIS II .. 

es 
2 3 4 5 6 7 8 9 

292 

10 11 
1,,9 1~-1-:o--1. 6 ~r;-70:6-~~2.~ 1. o-2~ .. 2 
1.9 1.7 1.2 1.5 2.1 0.5 1.1 0.9 1.6 2.7 
1.9 1.3 1 .. 1 1 .. 6 1.8 0.6 1.3 1.7 1.2 2.3 

1.7 1.4 1.3 2.1 2.0 1.3 2 .. 0 2.2 2.9 2.9 
2.2 2.7 2.0 3.3 1.'7 1.2 1.8 3.6 3.8 2 .. 8 
1 .. 8 1 .. '7 1.5 2 .. 5 1.9 1.3 1.9 2 .. 6 3.1 2 .. 9 

2,,3 2 .. 1 2.1 3 .. 2 2.'7 1.0 3.3 4.1 3.4 3 .. 0 
2.1 2.3 2 .. 3 3.6 2 .. 9 1 .. 6 2 .. 5 302 2 .. 8 3.8 
2 .. 2 2 .. 2 2,,2 3.4 2 .. 8 1.3 2.9 3.'7 3 .. 1 3 .. 4 

1.9 2,,'7 2 .. 8 4 .. 5 3.4 1 .. 8 3,,8 4.6 3 .. 9 3 .. 6 
3 .. 3 3 .. 4 3.3 4,,2 2.9 1.8 3,,8 5 .. 1 3.3 4 .. 3 
2 .. 5 3,,0 3 .. 0 4.4 3.2 1.8 3 .. 8 4.8 3 .. '7 4.1 

2 .. 5 2.5 3.1 6 .. 3 3.3 2 .. 2 5 .. 3 '7 .. '7 4 .. 9 5 .. 5 
2.2 3 .. 4 3,,0 5.3 3.2 2.5 4.9 6.1 3,,9 5.8 
2 .. 3 3,,0 3.1 5 .. '7 3.3 2.4 5.0 6.8 4.3 5.'7 

2 .. 9 3.0 3.6 6.6 4.0 1.8 5.8 6.1 3.4 4.9 
3.5 4.4 3,,8 5 .. '7 3.'7 2.9 6.2 '7.'7 5.'7 506 
3.2 3.'7 3 0 '7 6 .. 2 3.8 2.3 6.0 6.9 4.5 5.2 

5.3,) 
5 .. 9 
5 5 

4 

IIo-No. OF CASES IN '7 LQ. GROUPS BASED ON 
APPROXIMA I11ELY HALF' S.D .. (6 POIN~PS ) FOR OTIS II. 

ses 

2 11'7-122 34 
3 111-116 55 
4 105-110 45 
5. 99-104 42 
6 93-98 2'7 
'7 92- 38 

Moi'Ms 

1.6 

2.2 

2 .. 8 

3 .. 5 

4 .. 2 

4 .. 6 
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APPENDIX D. 

ADJUS'IMENT OF ERROR RATIO SCORES .. 

A description and discussion of the method used will be 

clearer if it is based upon an actual example, e.g. - the ad

justments made to the score s of "'lIlT .McC. 11 

otis I, I.Q. 117, (I.Q.Group 2). 
Mean Error Ratio Score 2.9 
I. Q. Gro~J!~an ~ ___ ~~_~ 2 .. 5 ( Ad j.. - " 4 ) 

"~~.-~ 

Error Adjusted 
Categ. Ratio Deviation Deviation 

.t - + -
1 2.5 .5 .. 9 
2 2 .. 5 .. 6 .2 
3 2 .. 5 ,,3 .. 1 
4 0.0 1.6 2.0 
5 1,,7 1.5 1 .. 9 
6 3 0 3 .8 .. 4 
7 3 .. 8 2 .. 3 1 .. 9 
8 5 .. 0 2 .. 8 2 .. 4 
9 2 .. 5 1 .. 6 2 .. 0 

10 6 .. 0 3,,0 2 .. 6 
11 _,-2 .. 0 ,,6 1,,0 

M =2 .. 9 

otis II, 1.Q. 121, (1.Q.Group 2). 
Mean Error Ratio Score 2 .. 1 
1.9.. Gr~ Mean ( .. g.~·lL 

Error Adjusted 
Categ. Ratio Devi.;ation Deviation 

+ - + -
1 2 .. 5 .. 7 .. 6 
2 2 .. 5 .. 7 .. 8 
3 0,,0 1.7 1,,6 
4 2 .. 0 05 ,,6 
5 0 .. 0 2.5 2 .. 4 
6 2 .. 2 .3 .4 
7 2 .. 3 1,,0 1 .. 1 
8 1 .. 3 .. 6 .. 5 
9 0,,0 2 .. 6 2 .. 5 

10 8 .. 0 4 .. 9 5 .. 0 
11 --2 .. 0 ,,9 .8 

M = 2.1 

S1lmofOti 
I and II, 
Adjusted 
Deviations 
+ 

1 .. 5 
1.0 

1.8 



294 

step (1). 

Error ratio scores for otis I and II listed; (i.e. 

these are the ratios of number of errors and omissions made 

in any category over total number of items in that category 

covered by the individual: e.g. Categ. (1) 2/8 = 2.5). 

step (2). 

Deviation of each error ratio score from the mean error 

ratio score of the Ie Q. group into which the individual falls 

(Group 2 in both tests). This is done separately for each 

category and each test, using the figures in Appendices A and 

c. ~~is step should do two things:- it should reduce, al

though it cannot entirely eliminate, (a) the effects of I .. Qo 

on the error ratio score, because each individual's deviation 

is expressed in terms of his own I.Q. group; (b) the differ

ences in error ratio scores due to differences in the diffi

culty of the items in the various categories, because the 

deviation now becomes a deviation from each category mean. 

In the above example the 'Deviation' columns show the result 

of this step. (A good example of the necessity of consider-

ing category means being shown in the error ratio scores on 

categories (6) and (7) compared with their deviations). 

step (0). 

The mean error ratio for this boy is 2.9 (on Otis I) 

while the I.Q. group mean error ratio (Otis I) is 2.5 (from 

Appendix A). In other words this boy makes more errors 
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overall than his I.Q. group as a whole, this being due to some 

such characteristic as a tendency to attempt more items but 

get more wrong, or to age (i.e. a younger boy can make more 

errors yet remain in the same 1. Q. group as an older boy.) 

While this does not distort a comparison between categories 

for this particular boy, it does distort any comparison with 

the deviations of other children whose mean error ratio scores 

are different from his~ 

By subtracting 0.4 (i.e. 2.9 - 0.4 = 2.5) from each 

category deviation, the pattern of errors (i.e. relative 

strengths or weaknesses) is not altered, but is moved down 

as a whole so that the pattern of I.Q. group mean error ratio 

scores passes through the middle. If each individual pattern 

of deviations is thus adjusted up or down so that the I.Q. 

group means pass through the middle, then the individual de

viations on any category become directly comparable (i.e. the 

overall error differences are ruled ?ut). In the case of 

otis II above, the adjustment is in the opposite direction,ioe. 

moving ~ the whole pattern of deviations by adding 0.1. 

In applying the above adjustments, two assumptions are 

made:- (a) 1nat if this boy had made fewer errors on otis I 

the, reduction would be distributed equally over all categorieso 

In fact the whole amount of 4.4 overall (0.4 x 11) may have 

been reduced on one category only, or 2.2 on two categories or 

1 .. 1 on four categories etc. There is no way of predicting 
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accura tely how thi s reduction would have been distributed, 

but it is safer to assume that it would follow the pattern 

of the group as a whole. It is better to depress the de-

viations in the direction of the group pattern and thus per

haps eliminate some cases from consideration later on in 

tthigh error (H. E.) and "lown error (L.E.) groups, than to in

crease some deviations and thus perhaps include some spurious 

cases in the H.E. and L.E. groups. 

(b) That even granted an equal distribution of the mean 

error ratio 'difference! over all categories, the distribution 

is still unaffected by differences in category means. This 

assmnption cannot be upheld because the pattern of group 

means shows considerable variations, e.g. Otis II, Group 4, 

category (1), Mean error ratio = 4.2; Group 4, category (7), 

Mean error ratio = 1.8. Thus if, for example, an individual 

pattern of deviations has to be adjusted upwards, i.e. an 

amount added to each category deviation, then clearly cate

gory (1) should be allotted a greater proportion of the total 

~lount than category (7). Ideally each total adjustment 

should be broken up, so that the amount added to, or sub

tracted from each category, would be directly proportional to 

the size of the mean error ratio score for that category, in 

the particular 1. Q. group into which the case falls. A trial 

distribution from 0 .. 1 to 1 .. 0 showed that the differences be

tween a 'uniform' adjustment and a 'proportional' adjustment 
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were so small in adjustments of 0.9 and below that the added 

accuracy was not justified by the considerable amount of 

time involved in making such proportional adjustments.. On 

the other hand, for adjustment of 1.0 and above, the use of 

unifo~m adjustments could result in an error of up to 0.9 

(on category (9». In order to reduce such errors, a 

correction table was used (see "correctionll table at the end 

of this appendix), in which all proportional adjustments in

volving a difference (over uniform adjustments) of over 0.4 

were listed.. rrhere were, however, only 22 corrections of 

0.5 or over out of a possible 154 (i.e. 11 categories x 2 

Otis tests x 7 groups), and these corrections were applied 

to the adjustments whenever appropriate .. The .size of ad-

justments made is indicated by the means of these adjustments 

- i.e. for otis I, 0.88; for Otis II, 0.67. 

step (4). 

At this stage the two adjusted deviations (Otis I and 

II) were added to give the last column (see example above). 

This step resulted in an increase, where deviations were in 

the same direction, and a decrease or zero score where the 

deviations were in the opposite direction, thus providing for 

a safeguard against the inclusion of inconsistent deviations o 
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CORRECTION TABLE. 

TO COHREC ']} UNIF10RM ADJUSTIVIEN'rS WHERE 'I'HESE WOULD BE 
DISTORTED 0" 5 OR MORE BY ABSOLUTE DIF'FERENCES IN iJ:HE 
MEAN ERROR RATIOS OIi' THE CATEGORIES. 

a ::;; correction for 1 .. 0 1.4, 
b ::;; correction for 1 .. 5 1.9" 

1 2 3 4 5 6 7 
Cate Otis a b a b a b a b a b a b a b 

1 1 +.5 +.7 
II +.6 +09 + .. 6 

2 I -.6 -.6 -.6 
II - .. 6 

3 I 
II No correction 

4 I 
II No correction 

5 I + .. 6 + .. 6 + .. 5 +07 
II + .. 6 

6 I 
II No correction 

7 I ..... 5 - .• 7 - .. 6 
II -.6 ",.9 -.6 -.6 -.9 - .. 6 - .. 6 - .. 6 

8 I 
II No correction 

9· I + .. 9 +1.3 +.6 + .. 9 + .. 6 + .. 9 + .. 6 +.6 +06 
II + .. 6 + .. 6 + .. 9 + .. 5 + .. 7 

10 I 
II + .. 6 

11 1[, -,,6 
II + .. 5 + .. 7 

~.-~ 

Note.. The plus sign indicates that the uniform adjustment has 
been too small; minus sign, that it has been too large'. ~I~us, 
for example, if on Otis I the difference between the overall 
mean error score for a group 3 subject and the overall mean 
error score of his group is 1.0, then after the uniform ad
justment of 1.0, added or subtracted according to whether he 
is below or above the group mean, a further correction of .6 
must be made on category (9) in the same direction as the 
original adjuswlent. - On the other hand, under the same con
ditions the correction for category (7) would be .5 in the 
2E.posi te direction to the original adjustment" 
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1 I 1.6 
II 1.2 

2 I 1 .. 7 
II 1.4 

3 I 1.4 
II 1.5 

4 I 1.7 
II 1.3 

5 I 1.5 
II 1.3 

6 I 1.4 
II 1.3 

7 I ,1 .. 5 
II 1.4 

I 1 .. 5 
II 1.3 

APPENDIX E .. 

M .. V.s FOR OTIS I AND II 
ERROR RATIO SCORES. 

2 3 5 

1.3 .. 8 1.2 1 .. 2 1 0 3 
1.3 .. 8 1 .. 4 1 .. 1 .8 

1.4 1 .. 2 1 .. 5 1.7 1 .. 5 
1.2 1.2 1 .. 2 1.7 1.2 

1.6 1.3 1 .. 7 1.9 1 .. 6 
1.1 1 .. 1 1 .. 3 1 .. 5 1.2 

1.9 1.5 2.1 2.4 1.7 
1.7 1.3 2.1 2.2 1.7 

1.7 1.8 1.8 2.6 1.6 
1.6 1.4 1.9 1.9 1.7 

2 .. 3 1.4 2.0 1.9 1.7 
2.3 1.9 2 .. 0 2.0 1.6 

3.2 1.5 2.3 1.6 1.4 
2 .. 4 1.3 2.2 1 .. 4 1.6 

1 .. 9 1.4 1.8 1.9 1.5 
1.7 1.3 1.7 1.7 1.4 
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9 

.7 1 .. 4 2 .. 5 1.7 1,,6 
,,6 1 .. 0 1.9 1 .. 4 1.3 

,,8 1.5 3.2 2.6 2 .. 1 
.8 1.4 2 .. 4 2 .. 3 1 .. 8 

,,8 2,,3 3 .. 7 2.1 2 .. 1 
.. 6 1 .. 9 2 .. 8 2 .. 2 1 .. 6 

,,7 1.8 3 .. 8 2 .. 5 2.1 
.. 9 1.3 3.1 2.7 1.8 

1.0 2.2 4.1 3.1 2 .. 3 
.8 1.9 3 .. 1 2.4 2.4 

.9 1.8 4 .. 3 2 .. 4 2 .. 6 

.8 1.6 3.3 2.9 2.3 

1.1 1.7 1.8 2.7 3.2 
.9 1.9 2.7 2 .. 0 2.0 

.9 1 .. 8 3.3 2.4 2 .. 3 
,,8 1.6 2.8 2 .. 3 1.9 
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A RATING SCALE OF fCAREFULNESS - aARt'~LESSNESS t. 

This is part of an investigation concerned with the 
way children approach and carry out various tasks.. The 
particular information you are asked to provide is a rating, 
for each child in your class, on a characteristic called 
carefulness and its opposite carelessness .. 

In talking of particular children, teachers often 
express the opinion that "S0 and so is a careless worker" .• 
or •• IIhe t s not one of my brightest children, but he f s a 
careful worker lt 

•• or •• "he t s very slapdash in hi s approach to 
workll •• or •• "you can always rely on him, he t s careful in 
everything he does,,11 
Do not assume tbat carefulness necessarily goes with high in
telligence and carelessness with low intelligence; a child 
at any level of intelligence may stand out as being particu
larly careful or careless .. 

When making your judgments try to form a picture of 
the child's typical way of doing things, covering not only 
school work but any other acti vi ties which may reveal a care
ful or a careless approach to tasks .. 

Although it is difficult to make accurate ratings, it 
is assumed that a child C8.n be placed somewhere along a scale 
ranging from very careful at one end to very careless at the 
other" The actual sC8.1e is divided j_nto eleven parts and 
the descriptions beneath the scale are merely an aid to de .... 
fining, roughly, distances along it. Try to form a general 
impression of the child, then place a small tick in one of 
the eleven boxes. 
Here is the scale, with a sruaple tick:-

stL: out 01 thJw~J: DJ.~J On I~h~ tOle I S~Jd; Jt as 
being careless 
in practically 
all si tuations. 

as being 
careful 
in pract

careful,but 
needs an 
occasional 

ically all reminder. 
situations. 

stand 

or 
careless .. 

careless,but 
responds 
temporari ly 
to encourage
ment. 
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Now think of a child who would represent the extreme 
left of the scale, and one who would represent the extreme 
right ••.•• 

Then think of one for each of the intermediate 
positions described. 

This should help you to clarify and fix in your mind 
the nature of this scale and the particular characteristic 
it measures.. Now go ahead (on the next page) and put a 
small tick in one of the boxes for each child. 
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Keep the descriptions of the 5 positions on the scale 
(seD previous page) beside yl"iu '9.S ;TOU work throu[6 this list. 

H.E R.L t I Ivl 
1. D ! B.B 

C.M 

l 

__ K_,. \--liV ~ _I ____ ' __ ,.!.-I --l!_--l-r~1 --L-_-l-_~~M _-+--1--.I----.I._;_--'-T_-l-l---.----lI-L..'_I-L.---II----l-1 J-.LC 

D. ,7 v -rl=r-, I I --l 

M.V 

E.B M.L 

O.K M.A 
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The following means, standard deviations and Pearson 

Product-Moment correlation ;coefficients are based on the 

scores of 200 children who completed the 

M D 

Otis I 104 0 8 12 .. 8 
II 108 .. 2 13.4 

Int. D 102.0 12 .. 8 
P.M.A (Q.) 102 .. 6 14 .. 2 

r. oti s I and Oti s II 
r. Otis II and Int. D 
r. Otis II and P.M.A(Q) 
r. InteD and P.M.A (Q) 

,,90 oj: .. 01 
.. 88 ± ,,01 
.70 ± .02 
.70 ± .. 02 

four tests. 

According to the Manual for the A. C. E. R. Intermediate D 'rest, 
the correlation between the Otis B and the Interm.ediate D, 
based on 809 Grade IV metropolitan children in Queensland 
(a younger age group than this smaple) was .. 83, with a 
standard deviation of 13.8 (p.13). 

Two correlations between the Otis and the P.M.A. (Q) score, 
have been reported in New Zealand.. Ballantinelreported a 
correlation of .. 696 on 200 cases, and Sexton2 a correlation 
of .73 on 100 cases. ~be correlation of .. 70 given above, is 
consistent with these two studies .. 

lBallantine J.L .. A Consideratio,£ of the Possible AJ2..pli
cations of Thurstone's P.M.A. Tests at the Intermediate School 
Level, 1952, (Unpubli shed M. A. The si s, Auckland Uni v. CoIL Library) 
p.37. 

2Sexton J.P. A Preliminary Examination of the Reliability 
and Value of the Thurstone P.M.A. Tests in New Zealand,1954, 
(Unpubli shed M. A. ~rhesi s, Auckland Uni v. ColI. Library) P. 68. 
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In view of the fact that Ballantine included a comparison of 
the scores of boys and girls in the P.M.A. subtests and Q, 
the following figures drawn from his table3 are compared 
with the scores of the 271 children who completed the P.M.A. 
test in this study. 

Ballantine' ··lnis Study,. --'" 
Boy.!! Girls ~~ Girls. 

N 101 99 163 108 
---"-~--

Md. Percentile V 62 56 64 60 
S 19 13 41 26 
R 32 65 60 65 
N 54 59 47 60 
W 36 40 44 56 

96 100 101 102 

There are some serious discrepancies in these results, although 
the sex differences are in the same direction in both smudies. 
It is possible that the way in which the test is administered
in particular the checking of the practice examples in order 
to make sure that all children are quite clear what to do -
may have a considerable influence on the scores. Coppel14 
noted that boys were superior to girls on V and S while girls 
were superior to boys on N - thus there is some general con
sistency in the direction of the sex difference reported in 
these studies .. 

~ allantine Op.Cit. Appendix 3. pp96-97. 

4Coppell W.G., A Survey of the P.M.A. Test, 7-11, with 
New Zeala~ Urban Children, 1952,"(Unpublished lVI.A. Thesis-
Auckland Univ.Coll.Library) P.51. 
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For each item, the distribution of errors for the 

tots.l group on Otis I has been given (N = 248, i.e. those 

who completed both Otis tests). N = number of errors on 

that item for the total group and the figures for each dis-

tractor or wrong response represent percentages, unless 

otherwise stated. 

Exact frequencies for the types of errors illustrated 

have not been given, because it was not possible to classify 

all errors accurately, furthermore such frequencies would 

be distorted by the overlap of two or more types of errors 

on the one item. Where possible, however, a general in-

dication of frequency has been given along wi th any sex or 

I.Q. group differences. 

The following records may present an understatement 

of the prevalence of some types of errors, for these children 

were working on the same items for the third time within a 

year, and thus they may have corrected some of their earlier 

errors and developed a certain amount of test sophistication, 

especially in view of the fact that they had also worked the 

five subtests of the P.Wl.A. test. 
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Ul..) Catego~ ~Ql - ~d Mea.:ning. 

Item 5. 
If we feel sorry for the suffering of another, we have a 
feeling of (?). 
(1) hate, (2) ~, (3) contempt, (4) disdain, (5) eagerness. 

N=20. (1) 25, (3) 10, (4) 15, (5) 50. 

Although only two children repeated the error in the 

tlinterviewsl1, the two errors made are of interest: ... 

B. 103/99 (3) (i.e. Boy; I.Q. 103 on otis I, 99 on otis II; 
distractor chosen - 3;). When questioned and asked to des
cribe what the sentence meant, it was clear that he understood 
it, and his reason for choosing (3) was that he thought that 
the answer was likely to be one of the unfamiliar words, which 
he did not know - (0) and (4) - so he chose (3). His error 
was at least partially due to an assUfnption made about the 
nature of the distractors offered - perhaps also due to a 
lack of confidence. 

G. 72/76 (4) and (1). Although no reason could be elicited 
for the choice of (4), which was spontaneously changed to (1), 
it appeared that (1) was chosen because it was the only one of 
the five words which was known. The sentence was only partial
ly understood, the particular error arising from the satisfaction 
of choosing a familiar answer, even although the whole task was U~ 
clear. (Cf. Hamid - termination of emotional tension in dull 
subjects - see above p98~. 

Item 16. 
vVhen a new kind of machine is thought of, it is usually 
called (?). 
(1) a discovery, (2) an adoption, (3) a creation, 
(4) a novelty, (5) an inventi 

N= 3 5. ( 1) 74, (2) 6" ( 3) 11, ( 4) 9 • 

Most children gave the correct answer on reworking, al-

though three group 7 children showed a similar tendency on re-

peating their original errors. 

G. 86/88 (1). When asked to give the meaning of each of the 
five words, she was not very confident, but when she had des
cribed (5) she spontaneously changed her answer to (5), and 
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explained that she had not really looked past (1) originally, 
because it seemed to be qui te good as an answer. 

B. '7'7/'79 (1). A similar situation toihat above - although he 
did not know (2), (3) and (4), he defined (5) correctly, 
spontaneously changed his answer to (5) and volunteered the 
information that he had not read past (1). 

G. '72/'76 (2). Gave a poor but essentially correct descrip
tion of (1), (2) and (5), and changed to (5) spontaneously. 

Item 23. 
A boy who often tells big stories about what he can do is 
said to (?). 
(1) lie, (2) fake, (3) cheat, (4) joke, (5) ~. 

N=169. (1) '73, (2) 1'7, (3) 4, (4) 6. 

Children in all '7 groups made many errors on this item, 

and from questioning it was clear that the majority did not 

know the meaning of "brag" - e.g.:-

G. 122/12'7 (1). Did not know meaning of (5) so decided that 
the only sui table answer was (1) .. 

B. 99/105 (1). Gave correct definitions for all except (5), 
which he had never even heard before. 

There were however, other errors worth reporting:-

(a) Not reading past the first distractor - (Cf.. item 16) .. 

(b) Not reading the whole sentence, but only the first he.lf -

e.g.:-

B. 122/116 (2). When asked his reason for choosing (2) he 
confidently pointed out that fake means "not the truthll and 
lIbig stories" means the seme, hence (2) is correct. When 
asked to read the whole sentence aloud he saw the phrase 
"what he can do" and explained that when answering the item 
he had not read past "big stories". A similar situation 
arose with B 124/123 who had chosen (3), i.e. cheat ~ not 
truthful == tlbig stories" - but in fact he had not read past 
"big stories" and having read the whole sentence aloud, chose 
(5). I.fue seme condition led G. 101/100 to choose (1) al
though she understood (5). 
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(c) Rejecting "brag" as inadequate e .. g.:-

B. 126/128 (1). Vfuen explaining his choice he argued that to 
brag is to "skite ll

, and this is not necessarily telling big 
stories, because a "big story" means a 1I1ie ll • This explan
ation seems reasonable in view of the fact that colloquially 
"big story" is often used synonymously with "lien especially 
with young children. Similar arguments were put forward by 
G. 114/117 (1) - brag = boast, so cannot be a big story or 
lie, and G. 105/101 (1), who also equated brag with boast. 

(d) Misreading e.g.:-

B. 110/113 (2). When explaining his answer he read the sen
tence as "i s said to be a (?)", and the1lonly two words which 
fitted this were (2) and (3), and of these, (2) seemed the 
better. Such a mi sreading may easily happen in reading 
silently under pressure of time, but this boy still included 
the words IIbe a" when he read slowly and alourll~' other mis
readings were B. 90/92 (2) n .... because 'brat f has nothing to 
do with it," - and a misreading of IIbag ll for "brag" -(G.72/76) .. 

Item 40. 
An event which is sure to happen is said to be (7). 
(1) probable, (2) certain, (3) doubtful, (4) possible, 
(5) delayed. 

N=72. (1) 33, (3) 17, (4) 40, (5) 10. 

All groups made errors on (1) and (4), although the 

errors on (3) and (5) were mainly confined to groups 4 to 7. 

There were four types of errors noted:-

(a) Failure to understand the implications of all the words 

in the sentence - i.e. only part of the task functioning. 

G .. 110/123 (1). She was asked to give the meanings of the 
five words and in defining IIcertain ll said - "something that 
is sure to happen ••• ohJ •.•• so it must be (2) II • Her attention 
had been focussed on "happen" and she was quite satisfied to 
choose a related word until the task was clarified by the 
introduction of a definition of "certain.,11 

B. 100/105 (1). After he had been asked to read the sentence 
aloud and to point to the important part of the sentence, he 
said 11 sure to happen ••• ohJ ••• so it must be certain ll. Even 
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the act of reading aloud was enough to clarify the require
ments of the task for B. 100/112 (1) who inrrnediately changed 
to I1certain " although no suggestion was made that his first 
response was wrong. 

In these cases it was clear that the prepotent wOl"d 

was "happen", although as soon as attention was focussed on 

the sentence or the alternatives again, the true nature of 

the task was seen. 

(b) A variation of thi s type of error was the prepotency of 

tlprobable-posslble ll as a pair, e. g. :-

G. 106/104 (4) explained that as soon as she read the sentence 
and saw that it had something to do with "happenll, she decided 
that the item was included in order to make her choose between 
two similar words, and although hesi tant she finally eho se (4). 
When asked the meanings of the other alternatives she immediate
ly changed to (2) and claimed that she had not even seen it be
fore. 

(c) . Going beyohd the data, e.g.:-

G. 105/105 (5), when questioned about her choice said, "be
cause delay usually means doing something wi thout delay, which 
means it is sure to happen. II Asked to look over the other 
words she changed straight away to (2). In this case the 
word "deJ.aylt suggested a familiar phrase and thi s took the 
place of a careful analysis of all the words given, although 
when her attention was directed to them she in~ediately pick
ed the correct one. 

B.. 97/104 (3), - gave as hi s reason, "Well, it might happen 
and it might not happen," i. e. it seemed that he was trying 
to verify whether or not one could sayan event was sure to 
happen, and he decided one couldn't be sure.. vVhen asked to 
read the question and see what it really asked for, he gave 
(2). A very similar reason was given by G. 100/109 who ex
plained her choice of (3), " ••• because the event mightn't 
happen at all." When the item was read for her she chose 
(2) - her original choice being due to a vaguely formulated 
idea that she had to conrrnent on the truth of such a state
ment as that given. Although doubtless due to a less 
sophisticated assumption, the choice of (3) by G. 83/83, was 
explained in much the same fashion - nWell you cantt know 
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that it will happen. 11 

(d) Not reading all the words given, e.g.:-

B. 126/116 (l). - 111 took the first one that looked some
thing like it.1l 

G. 105/101 (1). - I1Saw 'probable' so did not look over the 
others. " 

Item 44. 
A quantity which grows smaller is said to (?). 
(1) fade, (2) decreas~, {3} dry up, (4) die, (5) sink. 

N=91. (1) 30, (3) 31, (4) 14, (5) 25. 

Errors were more evenly distributed over the four dis

tractors in this item, due to the fact that where IIdecrease ll 

was not known, a reasonable argument could be put forward for 

each of the other words .. There was a distinction between 

those who confused IIdecrease" wi th "increase" (mostly in the 

higher groups), and those who did not know the word at all 

(mostly in the lower groups). Exaraples of particular errors 

made show some of the processes operating in individual cases. 

(a) Concrete image of the item favouring certain distractors: 
e.g .. -

G" 90/96 (3) ... "Because as things get smaller they dry up and 
then you have to dig thell1 out - they all shrivel up" (i"e .. 
thinking of vegetables etc.). When asked directly the mean
ing of fldecrease ll , she defined it as lito get smaller ll and 
changed to (2) straight away. A similar answer was given by 
B .. 77/79 who pointed out that when things die they shrink and 
get smaller - however he did not know the meaning of"decrease .. " 

G. 83/83 (3) thought of quanti ty as Ita lot of ingredients mix
ed up together •.• if you leave them they dry up" (i.e. cooking 
experience).. Al though she did not know the meaning of tlde_ 
crease ll , her error was far from being random or due to a 
superficial association, but within the limits of her know
ledge, quite reasonable. 
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G" 86/88 (3) thought of "quanti ty" as """ .. well, a quanti ty 
of ink or milk" - i.. eo something which dries up as it gets 
smaller. When asked the meaning of "decrease ll sll.e said -
Ilmeans ••• oh ••• get smaller, because increa,se is to get 
larger ••• so it will be (2) 9.fter 13.11..", 11 i. e.. the vi sual 
image of IIquantity" displaced the analysis of the correct 
word although she knew it all the time. fA similar failure 
was noted with B. 117/118 who could not decide between (2) 
and (3) because he thought "quanti tyll referred to liquids .. 

(b) Misplaced emphasis, e.g:-

G. 93/100 (5) 1/ ••• because a qu~n~~ ty is sometime s huge and 
sometimes smaller, and the smaller one would sink down. 11 

When asked to describe the other four words she gave a 
correct defini. tion for "decrease II and on reading the question 
aloud, immediately changed to (2), i.. e. she had concentrated 
on the properties of 11 quanti tyll instead of on the act of 
growing srnaller. 

( c) Some did not get as far as even a ttemp ting to answer, 

because they were held up by the word "quantity", while B .. 82/83 

(1) when asked to read the item, read I1fade l1 as "fail tl and 

could not pronounce "decrease". When the five words were 

read for him he chose the correct one and showed that he 

understood its meaning. G.92/84 (4) gave correct definition 

of I1decrease" and explained that she had not bothered to think 

about it the first time. 

Item 54 
person who wishes very much to succeed but fears he will 

fail is said to be (?) 
(1) earnest, (2) anxiou (3) industrious, (4) energetic 
(5) cowardly. 

N=106. (1) 14, (3) 14, (4) 14, (5) 59. 

The general pattern for all group s was similar on (l), 

(3) and (5), but on (4) groups 1 and 2 made proportionately 

more errors. Throughout all groups an inadequate definition 
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of "anxious" was evident, although this deftnitton is in 

common usuage - e. g. :-

G. 117/121 (1) - defined (2) as "keen to ••• wants very much 
toll, but rejected it because it did not fit in with"fears 
he will failll" Other examples are:- g. 100/105 (1) .. 
defined (2) as "dying for something to come ...... e.g. the 
boy was anxious for hi s birthday to come"; Bo 113/118 (4) 
rejected (2) because it means lIhoping for something very 
much," while he chose (4) IIbecause it means got your mind 
set on one thing". This choice of (4), largely confined to 
the two top groups (i.e. 8 of the 15 choices of (4) were in 
these groups) may be due to the unfamiliarity of the word 
in the lower groups and to the assmaption that a person needs 
to be energetic if he is to avoid this failure.. From the 
exrunples given, it was clear that many of the children were 
in the habit of heartng "anxiousl1 used in the colloquial way 
illustrated above. 

Apart from this inadequacy, the remainder of the errors 

fell into two broad groups, i.e.:-

(a) Those who tgnored the second part of the sentence and 

found an approprtate word for wishing to succeed, e .. g:-

G" 130/125 (1) - " .... he has got to be determined so will be 
earnest." When asked to deftne (2) she gave - " .... anxtous 
doesn't mean Iwisb. to succeed', but worried ll , i.e. she was 
ignoring the second half and concentrating on the firsto 

B. 124/123 (3) explained that if a person wishes to succeed 
he must be industrious, and did not even see the relevance of 
the second part until his attention was specifically drawn to 
it. . 

G .. 93/100 (3) but changed to (2) " ••• because it means 'really 
wants to' and this is the same as 'wtshes very much'''. This 
inadequate deftntion of (2) along with the ignoring of the 
second half, gtves the correct answer; thus there were pro
bably a number.of children who gave the correct answer for 
this item, on the wrong grounds .. 

(b) Those who ignored the first half of the sentence and 

found an appropriate word relevant to fear of failing, eeg.:-
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G. 117/118 (5) fl ••• because he is scared to fail - he is 
cowardlyl1. This girl even after rereading aloud could 
not see that the first half of the sentence was relevant. 
Similar cases of prepotency of the second half occurred 
a t all Ie Q. levels, even wi th some who could give a correct 
de fini ti on of II anxi ou s" " 

Item 61. 
An object or institution that will not perish or cease 
is said to be (1). 
(1) Eermanent, (2) stable, (3) stationary, (4) solid, 
(5) sound. 

N=66. (2) 2, (3) 26, (4) 62, (5) 11 .. 

As with item 44, there was a distinction between those 

who did not know the meaning of "permanent" at all, and those 

who confused it with II temp oraryfI, however the sources of 

error were usually more complex. 

(a) Some argued that although lIpermanent l1 implied something 

lasting, it did not eliminate the possibility of perishing 

at some time in the future, e.g.:-

Be 102/100 (4) gave the meaning of (1) as "to stay there" and 
when asked if he considered (1) before choosing (4), he said 
" •• co solid means won it perish, but something permanent might 
fall down, there might be the ruins of something that was 
permanent. 11 

G.. 130/125 (4) "l;>ermanent' means it could remain there but 
doesn't mean it coulChlt perish." 

Go 116/120 (4) explained that "an object which is solid does 
not cease;' but although she gave a reasonable defini tion of 
(1) she was not prepared to concede that something permanent 
could not peri sh or cease at some future time .. 

B. 116/116 (5) argued that II sound" (i.e. 11 sound clothing ••• 
very strong, good wearing ll

) was better than (1), although 
he defined (1) as ttsomething that is there all the time, 11 

as opposed to temporary. His example of something permanent 
was "bicycle tube", and when asked if this would perish some
time he agreed that it would, and still held to (5) .. 
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G" 115/116 (5) gave as an example of (1) "permanent resident ll 

- as contrasted with a casual guest - I1someone who lives there 
and is not just staying. 1I On these grounds she rejected (1) 
because it did not fit in with perish or cease to be. 

All these examples draw upon common usages of the word 

"permanent", and it could be argued that some of these child-

ren have made errors because they have seen the more subtle 

overtones of the word as commonly used, whereas the definition 

offered in the sentence does not allow for them. 

(b) "Solid" was chosen in the majori ty of cases, because the 

word is often used to indicate stability, hardness, lasting 

quali ty. There is something "long lasting" about lIs01id l1 

even though it is not really a necessary characteristic, e.g.-

B .. 124/123 (4) ... nVIJell, if there is a stone in the ground,and 
stuck, it won.t perish or cease ll • 

G .. 117/118 (4) chose "solid" because it represents hardness. 
vVhen asked to describe the other words she defined (1) as 
"stay there and cantt shiftrl and spontaneousmy changed to (1), 
Le. she was attracted to the quality of "solid" so did not 
stop to analyse the other words. A similar choice was made 
by B. 95/96 because of the long lasting nature of "solid 1l

, al
though his definition of (1) was "stay there all the time." 

(c) A good reason for rejecting (4) is the inclusion ofltin-

sti tution" in the definition. All the children who had 

originally made errors on this item were questioned on the 

meaning of "insti tution". Some of those who gave the correct 

response had no idea what "institution" meant, and like the 

maj ori ty, who still made an error on the i tern, they complete-

ly ignored the word. Of those who gave (4) as their answer, 

those who took "institution" into account had defined it as 

tlplace ll or IIthingl1. In this item, therefore, one of the real 



315 

difficulties was caused by the use of the word "institution" 

which was more unfarailiar than "permanentl1 and once lIin_ 

stitution il was ignored the chances of choosing (4) instead 

of (1) became greatly enhanced s 

(d) As in the preceding items, some children passed over the 

correct answer although they had good understanding of it,eog:-

G. 117/118 (4) as above; also B. 115/110 (2), who when des
cribing the other words, defined (1) as II stay there all the 
time", and then on rereading the que stion said " ••• oh ••• per
manent ••• I just wasn't thinking!!; and B. 110/118 (4) who 
when asked to describe the other words, started with (1) -
II stay s there for eveI'" and changed spontaneously to (1) in
stead of (4) .. 

(e) Other children misread words or could not pronounce them, 

e.g:-

Go 118/115 (5) knew the meaning of (1) but would not accept 
it because she did not think a -l1permanenttl thing would 
"perish"} This interpretation resulted from a misreading 
- 1. e. when asked to read the sentence aloud she hesitated 
over I1will not perish tl because in her previous silent read
ing of the statement she had read liwhich will peri Shll. 

B. 98/96 (4) read "instructionl1 for "institutiontt - and as it 
sounded irrelevant he ,just ignored it; G. 100/109 (4) mis
read "stables" for IIstable ll , and could not pronounce "per
manent", but when it was pronounced for her she gave its 
meaning as IIfor ever" a,nd changed to (1); G 96/96 (4) was 
also unable to pronounce "permanent l1 but when it was pro
nounced for her she explained it as - YI •• can mean you are 
per.manently put into something - there for good"; B. 100/112 
(4) gave the following meaning when the word was pronounced -
"there for ••• kind of resting there ••• like, not on a holidayil, 
i.e. although he made an error, he was by no means ignorant 
of the general context within which "permanent" would be 
appropriate. 

Although these examples illustrate the fact that 

answering an apparently straightforward question is not an 

"ei ther-or" process, they go even further than this in show-
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ing that the difficulty of the question arises from differ-

ent sources for different children. 

agreement reached in which both sides yield somewhat 
in their demands is called (?) 

(1) a promise, (2) a compromise, (3) an understanding, 
(4) a deadlock, (5) anarmistice. 

N:=34, (1) 44, (3) 24, (4) 3, (5) 29 .. 

The word "compromise l1 was not known, and in all cases 

was pronounced as It com-prouli se ". Although most of the 

children who had attempted the item were in the upper groups 

(1-4), it was clear fI'om their explanations that they had 

chosen (1) because it fitted in w:tth lIagreementll, while the 

rest of the sentence was ignored e 

One boy, 117/118 (1) or (3) found the most difficult word in 
the sentence to be "somewhat" and his attention was diI'ected 
towards thi s word and away from the general meaning of the 
sentence o 

Those who chose (3) did so for the same reason as those who 

cho se (1), e. g. :-

B. 116/116 (3) 1I ••• because agreement has most to do with 
understanding tt • Wben questioned about the rest of the sen
tence he said that after a quick glance, he did not bother 
to I'ead it again to see what it meant. 

Among those who did attempt to understand the whole sentence, 

the choice of (5) was well supported, e.g.:-

B. 108/115 (5) " ••• because it seemed to fit the armistice 
made by the Americans and Koreans. 11 
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Which one of the five words below means the opposite of 
east? 
(1) north, (2) pole, (3) west, (4) equator, (5) south. 

N=34. (1) 41, (2) 9, (4) 15, (5) 35 .. 

There were only two cases in which the error was re-

peated, the first of these probably representing the type of 

error' which would account for the high percentages on (1) and 

(5) e.g:-

G. 108/114 (5) - did not know the four points of the compass 
and opposed N-W, E-S. 

The second error re suI ted from a more devious inter-

pretation - e.g.:-

B. 90/92 (4) - reasoned thus - " ••• there is a north pole, a 
south pole - there is no east pole, so that must be the 
equator ll

; i.e. this boy was trying to visualize where east 
stands in relation to the poles, and in fact if the compass 
rose is superimposed on a globe, east and west fallon the 
equator. When asked to read the question aloud, and to 
look at "opposite ofll he answered correctly straight away, 
in other words he had not clarified the task but constructed 
his own problem out of the five words given. 

Item 8. 
vVhich word means the opposi te of succeed? 
(1) win, (2) decline, f3) fail, (4) accede, (5) try. 

N=64, (1) 28, (2) 6, (4) 52, (5) 14" 

Four sources of error could be distinguished:-

(a) Giving a word which is the ttSaIT1ell, instead of "opposite ll 

B. 95/103 (1) and (5) H ••• because 'win' and 'try' mean about 
the same as 'succeed!t1 When asked to read the question aloud 
he gave the correct answer immediately. A similar si tuation 
arose with G. 80/86 (1). 
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(b) Misreading a word, e.g:-

B. 90/92 (4) - read "succeed" as Ilsuicide lt
, and as (1), (2), 

(3) and (5) did not seem to fit, he chose "accede" because he 
did not know it, and therefore it could have something to do 
wi th suicide" vllhen 11 succeed ll was pronounced for him he im
mediately gave the correct answer. 

B. 89/93 (2) - rea.d "succeed}" as llceased" and explained his 
choice of (2) - t1 ••• because it's like a. train going along the 
line and it jumps off" - when asked what this has to do with 
ttdecline ll

, his answer ma.de it clear that he had read it as 
"disline" - 1. e. the train goes off the line, thus it is "dis_ 
lined n, hence it has Itceasedl1 to move. When the question was 
read to him he gave the correct an,gwer - his error had re
sulted from failure to understand the task and a misreading 
of words, not from a lack of knowledge of the relation be
tween II succeed" and 'rail'! 

(c) Attraction of the unfamiliar t1accedell, e.g:-

G .. 107/112 (4). When questioned, it was clear that she 
knew the meanings of all the words except (4), and on re
reading the question gave the correct answer.. She explain
ed that she saw ttaccede l1 , did not know it, so thought it 
must be the right one. A similar error was made by G.lll/ 
106, and B. 97/98. 

(d) Complete lack of task formulation, e.g:-

B. 76/80 (4), when asked the opposite of "succeed ll
, said 

ufail", then when directed to look at the instructions 
again, he gave (5) as his answer. Not until the question 
was read for him with emphasis did it occur to him that 
"fail ll was the actual answer9 

G. 72/76 (4) - gave her answer very quickly - i. e. super
ficial association of the two words, and had no idea what 
the task really required. When put in a familiar context 
of school work, she gave 'fail' correctly. 

Item 24. 
Which one of the five things below means the opposite of 
difficult:? 
(1) hard, (2) quick, (3) soft, (4) easx., (5) corrlYl1on. 

N= 4 L ( 1 ) 66, (2 ) 7, ( 3) 5, (5 ) 22" 
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Few errors were repeated, but those that were could be 

divided into two types:-

(a) Giving "same" instead of "opposite ll , e.g:-

G. 97/98 (1) 1I ••• because it's a word· about the same as 
difficult.1t When asked to read the sentence again, aloud, 
she still gave (1), having completely overlooked the c~cial 
word "opposite", and did not get the correct answer until ask
ed the opposite of Ildifficult" in an informal sentence. r.£his 
was not merely a case of misreading due to haste, but rather 
of a particular assumption persi stently di storting perception 
of the task. Similar errors were noted for B. 89/93 and 
B .. 83/95. 

(b) Failing to look carefully at the choices offered, e.g:

G. 93/89 (3) - " ••• 'difficult' might be something hard to do, 
so the opposi te word would be something easy to do, so 
choose 'softlU} - when her attention was drawn to (3) and 
(4) she chose (4). This girl gave the correct answer in her 
own explanation but had not looked at all the words given,and 
therefore failed to see that "easyll was in fact one of the 
choices. 

B. 91/96 (3) - this was also his original error, but before 
he could be asked to explain,he changed to (4) and remarked 
that he decided to look over the words again, as he had not 
really looked at them carefully before, and i~mediately 
noticed (4) .. 

Al though in the total group, proportionately more 

errors were made by boys than girls on this item, the re-

working of errors did not throw any light on this .. 

Item 63 0 

Which word means the opposi te of pride? 
(1) sorrow, (2) e:.,umilitj[, (3) miserable, (4) concellit, 
(5) proud. 

N=81.. (1) 41, (3) 35, (4) 13, (5) 11. 

Only 3 children out of 30 gave the correct answer on 

reworking the question. The difficulty in most cases was 

not the understanding of the opposi te of "pride" - for most 
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described this reasonably well, - but the unfamiliarity of 

the word IIhumi li ty If • Either the word was abandoned, as 

completely unknown, or it was defined as -tlfunny person; 

human; gentle; poor but well dressed; amusing; got a lot 

of humour in him; full of laughter; humiliation; joyful; 

made of fool of." 

In the circumstances (1) or (3) was most suitable, al-

though errors due to the giving of the II same 11 word occurred, 

e.g:-

G. 117/118 (5); G. 107/112 (4); G. 111/106 (5) - the wrong 
approach remaining unnoticed until specifically pointed out. 

There were a few particular cases worth recording, e.g:-

G. 115/116 (3) - changed spontaneously to (2) 11 ••• because 
I looked again and saw (2)11 - presumably her original error -
(3) had been due to the same inadequate perusal of the 
choices. 

B. 94/102 (2) - Le. correct answer - "Humility means doesn't 
care about something, just doesn It take pride in books - is 
careless about them." Another example of a correct answer, 
although not really understood, is B. 83/95 (2) - fl ••• just 
picked (2) because the others looked wrong II - he did not of 

d ) t . d ·th . f "h . 1· t II course un er s an . e meanlng 0 unll l y • 

Go 113/115 (2) - i.e. correct answer; although she had no 
idea of the meaning of humility she could see that the others 
did not fit. Exactly the same process resulted in the choos-
ing of (2) by B. 83/91. 

( C) _C_a t~e_g_o~_(_3_) - v_rv_o_r_d_~o_r---=~_s"_e,":....-;A~t_t_r_i_b_u._t_e_o_r __ ~D_e,f_.i" __ n_i~_±;_i __ 6 __ n 

Item 2. 
whfch one of the five words below tells best what a hammer 
is? 
(1) thing, (2) tool, (3) furni ture, (4) weapon (5) machine. 

N=13. (1) 62, (3) 8, (4) 15, (5) 15. 
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1J:'here was only one repeated error on thi s item - i. e o -

B. 108/110 (1) who took the first relevant word and did not 
consider the other,g - i. e. failure to make use of all the 
materiaL 

Item 14. 
Vfuich statement tells best just what a gate is? 
(1) A hole in a fence, (2) Something to swing on, (3) It 
has hinges, (4) A Door in a fence, (5) It opens and shuts. 

N~ 78. (1) 3, (2) 4, (3) 8, (5) 85. 

From the reworking, it appeared that the main difficulty 

was in thinking of the functi of a door, for example these 

objections to (4) were made:-

G" 114/117 (3) - 1t ••• it isn't big enough for a aloor and it 
hasn't a handlel!, B. 115/110 (5) - 11 ••• 13. door usually ha~ a 
part of the wall over it at the top, but a gate hasn 1 t l1 , 

G. 106/104 (5) - tI ••• you donit open it like a doorn, G,,97/98 
(5) - " ••• 13. door is usually on a house, but a gate isn't", 
G. 93/89 (5) - 11" •• you can't see through the door in the fence 11 

(i.e. thinking of a glass door as in classroom), B. 80/86 
(5) - H ... couldn't be a door because there mightn't be any
thing to hold it, it might be just a springy one II . (i. e. 
thinking of a door as something with a catch or lock)" 

Basically, all these objections arose from the fact 

that the children were thinking in terms of the salient 

characteristics of a gate as an object. Vfuen the que s ti on 

was reworded as - "If you wanted to tell someone who had not 

ever seen a gate what it was for and what it was like, which 

would be the best answer?tl - almost all of then chose (4). 

This rewording does of course make the item easier, but it 

appears that the whole item hinges on the interpretation of 

IItells best", and this may be interpreted as Ildescriptiont1, 
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G. 112/114 (5), even after having her attention drawn to 
(4) insisted that (5) was better Ilbecause (4) could be any
thing, but (5) tells what a gate does ll , similarly B. 82/83 
(5) " •.• because it tells what it does. Ii In the case of 
G. 100/109 (5) the item was read for her with emphasis on 
"tells best", upon which she changed to (4) and commented 
that on her first reading she just I1got the idea of something 
about a gate. It 

Item 18. 
What is the most important reason that motor cars have 
displaced horses and carriages? 
(1) Horses were getting scarce, (2) Horses often run away, 
(3) Motors ~ time and "tim~ is 11'l:.0ne;rll, (4) Motors are 
cheaper than carriages, (5Tliotors cost less to repair 
than carriage s. 

N=71.. (1) 25, (2) 41, (4) 4, (5) 30. 

It was found difficult to elicit the reasons for the 

various choices, and hard to judge exactly what processes 

were involved. In each of the cases where the error was re-

peated after rerworking, the question was asked HEave you check-

ed over the five answers to make sure that you have chosen the 

most ~portant reason?" As a result of rechecking, eight of 

the "ten children changed to the correct answer, and further 

questioning established the fact that they had not rea11y con-

sidered the que s tion wi th the emphasi s on Hmos t important!1, 

but rather as "give a reason why-Il. In some cases they were 

attempting to judge the question in terms of the first moti-

vatioil:ils which might prompt a man to change to a motor car, 

and considered the possj.bili ty that horses might have been 

scarce - a not unreasonable assumption for some ci ty children" 

One girl - i.e. Go 93/89 (3) - gave the correct answer, bU.t 
her reason for choosing this was - tllf you go in a bus it 
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costs you money, if you went in a car it wouldn't cost you 
anything, II - hence you save money - thus (3)! 

Item 27. 
vVhich tells best just what a horse is? 
(1) It has a tail, (2) a live thing, (3) a thing that works 
and eats, (4) .§:. ~ four legE-ed animal, (5) something to 
pull a wagon. 

N=94@ (1) 0, (2) 14, (3) 17, (5) 69. 

Apart from the cmamon case of failure to read through 

all the choices offered (e.g.: G. 93/100 (3) n •• thought (3) 

but really hadn't had a look at (4)11) there were two types of 

error8:-

(a) Failure to understand the nature of the task - or more 

specifically the overlooking of the implications of the vvords 

Iltells best". As in the previous item many children changed 

to the correct answer when they were asked to check over again 

wi th the emphasis on lItells best il - e. g. :-

B .. 110/113 (2) - when asked to describe why he rejected the 
other four gave a correct justification for (1), (3) 8l1.d (5), 
hesitated on (4) and then changed to (4) " ... because it really 
does tell best." 

G. 112/114 (3) - 11 ••• because it de scribe s wha tit does and 
how it works," although when asked if that "tells best" what 
a horse is, she changed to (4). 

B. 97/104 (5) - " ••• because it's useful knowledge to people 
in case they had a wagon,1i but when asked to reread the 
question aloud, he changed to (4) and explained that he had 
not been thinking of tlbestn. 

(b) Rejection of the correct answer on IIreasonable" ground 

G. 117/118 (5) - when asked to check over she still preferred 
(5) and argued that there are many four legged animals, while 
there are only a few things which pull wagons - horses in-
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eluded - so that a person is more likely to get the wrong 
idea from (4) than (5). This argurIlent was put forward by 
others - i"e. (4) could be an elephant, a cow, a giraffe etc. 
1Ji.ihen it was pointed out to G. 90/99 (5) that perhaps a 
tractor could pull a wagon and that is very different from 
a horse, hence it may not be the answer, she replied _ II ••• 

but in the olden days of wagons horses mostly pulled them. II 

Errors of thi s type may be du.e to a more acute analysis 

of the problem than that made by many of those giving the 

correct answer" 

Item 31. 
Which tells best just what a lamb is? 
( 1) an animal wi th wool, (2) a creature wi th four legs 
and a tail, (3) a lively small animal, (4) ~ you~ shee12., 
(5) a young animal that eab3 grass. 

111=59. (1) 42, (2) 12, (3) 02, (5) 14 .. 

The errors were of the same type as thos e descriped 

for the previous item = i.e:-

(a) Failing to read all the choice8:- e.g.-

B. 89/93 (1) - when asked to read the item aloud, he di s
covered that he had not noticed the second line of choices 
(4 and 5). 

G. 72/76 (1) - on checking, it was found that she had not 
read past (1). 

(b) Failure to understand the nature of the task, e.g:-

B. 133/132 (4) and (2) - could not decide between these two, 
because he regarded lively as an important characteristic of 
a 18mb not covered by (4) - 1. e. he was thinking in terms of 
description. 

B. 102/113 (2) - chose (2) rather than (4) " ••• because (2) 
describes more about it - what it has. 11 

B " 97/104 (1) - it was clear from the questioniiYlg that he 
was looking for an answer which contained the most 'dis
tinctive' characteristic for purposes of descriptioni 
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(c) Rejection of the correct answer on reasonable grounds, 
e. g:-

G. 117/121 (1) - when checked against (4), she retained (1) 
because 11 •• people might not know what a sheep is. II Similarly 
B. 122/127 (4) who gave the correct answer, qualified it by 
saying 11 •• but only if you know already what a sheep is. 11 

B. 99/105 (2) - when asked to comment on (4), rejected it 
It ••• because if you didntt know what a sheep was you wouldn't 
know anythingll; similarly B. 101/109 (3) - II ••• because if 
they didn't know what a sheep was how would that tell them 
about a lamb," - and G. 93/89 (2) who gave the same type of 
answer, but when asked whether it would make any difference 
if the person already knew what a sheep was, answered that 
her choice would then be (4). 

Item 35 .. 
vVhich tells best just what a lie is? 
(1) a mistake, (2) a malicious false statement, (3) an 
accidental false statement, (4)-an exaggeration, 
(5) a wrong answer. 

N=104. (1) 8, (3) 9, (4) 26, (5) 57" 

Errors on (1) and (3) were almost completely confined 

to groups 5 to 7, while girls (41% of total) made 51% of the 

errors, however there were no clear sex difference in the 

types of errors made. 

(a) Giving the correct answer without fully understanding it ... 

i.e. of the 25 children who reworked the item, 10 gave (2) as 

the answer, but had no idea of the meaning of I1malicious ll
• 

One boy - B. 91/96 (2) chose (2), because he did not know 

1tmalicious" and therefore thought it was likely to be the 

correct answer. These ten children ranged from B. 126/116 

to B. 76/80, and chose the right answer in spite of the un-

known word. 
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(b) On the other hand, another 10 (ranging from B~ 117/118 _ 

Be 83/91) rejected (2) and chose another, because of the un-

knovrn word "malicious", e.g:-

B. 115/110 (4) - chose (4) " •.• because usually when people 
tell a lie they exaggerate" and further questioning estab
lished the fact that he had considered (2), rejected it be
cause he did noti know 1tmalicious" looked at the other choices 
and decided that (4) was the nearest in meaning. 

G. 101/100 (4) ... rejected (2) because of Ilmalicious tl although 
she saw that II false II was correct, and decided on (4) " ••• be
cause an exaggeration makes something sound much better than 
it really iSIl. 'When asked to describe "lie ll in her own words, 
she said fl ••• a person says something which is not the truth ... 
something that isn't right ... a fib ••.• false means not the 
truth 11 • 

G. 104/108 (5) described "lie" as 1I ••• someone made it up, it's 
not the truthll. When asked if there was a word for this she 
gave Itfalse fl , and when asked about (2) said that the "falsell 
was right, but she could not use it because of lImalicious". 

(c) Other errors may be illustrated by these two examples:

B,. 82/83 (3) ... could not pronounce malicious, accidental, or 
false, but described lie as - lIa person is not telling the 
truth". 

G. 83/83 (3) ... chose (3) " ••• because you don t t mean to say it,ll 
and when asked to comment on (2) said - tlwell, telling a lie 
is not marvelloustlJ 

These examples show how one word can completely domin-

ate the structure of the item in such a way that the answers 

do not really reflect the underlying reasoning - e. g. 1 t is 

reasonable to assume that the 10 who rejected (2) because of 

t1malicious" were really being more discriminating that those 

who accepted (2) not knowing what it meant. It is propable 

that a large proportion of those who gave the corredt answer 

in the total sample, did so by suppressing the unfamiliar 
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I1malicious" • 

Item 52. 
What is the most important reason that bright lights are 
placed in front of theatres? 
(1) so that people can see where they are, (2) to attract 
attention and look inviting, (3) so that people-Can see 
the advertisements better, (4) electricity is furnished 
to theatres cheaply, (5) to help light up the street. 

N=99. (1) 34, (3) 42, (4) 3, (5) 31. 

The distrib'lil'hion of errors showed that girls made pro-

portionately more errors on (1) and (5), boys on (3), the 

errors being well di stributed over all 1. Q. group s. This 

difference was not reflected in the types of errors produced 

on reworking. 

(a) ~ number of children (7 out of 20) were not clear whether 

Hin front ofll referred to the inside (i .. e. around or on the 

screen) or the outside of the theatre (universally interpreted 

as "pictureH theatre), e.g:-

G. 130/125 (2) - the correct answer, but when her reasons were 
checked it was found that she was thinking of the "inside ll 

lights. 

B .. 121/125 (2) - gave as his reason for rejecting (3) _"You 
wouldn't see the advertisements on the screen if bright 
lights were placed around the front.1I Similarly B. 103/99 
(2) - but when he was told that it referred to the outside, 
he changed his an8wer to (3)J 

Some of those who confused inside and outside gave 

the wrong response because of this - e.g:-

G. 100/104 (1) If ••• because you need lights in the theaDne to 
see where you are goingll; also G. 93/100 (1) asked Itdoes it 
mean inside or outside the thea:bre?" - when told " Qu tside tl 

she changed to (5) and then to (2), 11 ••• because it is the 
most important". 
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(b) A strong reason for rejecting (2) and (3) was provided 

by those who argued that people would normally look in the 

papers first and decide where to go, e.g:-

G. 116/120 (1) or (5) - when checking (2) said lI ••• could be 
(2), but don't think it would be somehow - if people want 
to come to the pictures, they would look it up in the paper, 
they wouldn't go to a picture just because of the lights 
outside 1t - this is a reasonable assumption .. 

(c) Preference for (3) over (2) was argued reasonably - e"g:

G. 105/105 (3) .. when checking (2) she said - " ••. it must be 
(3) because if it attracts attention it attracts it to the 
advertisements, II - and in fact many of the bright lights are 
connected with advertisements. 

(d) Some thought of "brightiLights" as lights in front of 

theatres on lamp posts. e"g:-

G. 113/125 (1) had this interpretation in mind when she said 
lI ••• people outside are interested in where they are going in 
the street". 

B. 108/110 (1) also interpreted in the same way and said " ••• 
you might bang into someone when coming out. \I 

G. 106/108 could not give an answer until she had asked _11 •• 

is it the street lights or the one on top of theatre(en
trance)?tI - then gave (2) - her original error, (1), being 
due to the former interpretation. 

(e) Other sources of error are illustrated in the following 

examples :-

G. 105/101 (4) - when questioned it was clear that she was 
just giving a reason, not the most important, which in fact 
she considered to be (3). A similar process was observed 
for B. 98/96 (5); B. 94/102 (5) - who gave (2) when his 
attention was drawn to !tmost important tl ; G. 93/100 (1) 
111 was just thinking of a reason, not the most important l1 

-

i.e. all cases of incomplete formulation of the task. 

B. 102/100 (3) argued that it couldn't be (2) because the 
lights migb.tntt be bright enough to attract attention (he 
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was thinking of the small advertisements round the entrance)
when he was asked to read the sentence again he saw "bright" 
and said he hadn 9t noticed it before. Also B. 87/94 (3) 
who,when taken over each reason, said that he had not read 
(2) at all before - similarly G. 83/83 (3) when checking over 
other reasons said that she hadn't really read (2) because 
she thought it was just part of (1), - i.e. all cases of 
failure to read all parts of the question. 

fIhis i terns has been treated at some length, because 

of the variety of interpretations which gave vise to wrong 

responses - many of these interpretations being quite reason-

able. 

Item 66 .. 
VYhich tells best just what a foot is? 
(1) to wear a shoe and stocking on, (2) the part of the 
body on which an animal stands, (3) it hasfive toes-alld 
a hee~ (4) both feet are the same size, (5) men have 
larger feet than women. 

N= 56. ( l) 14, ( 3) 82, ( 4) 0, ( 5) 4" 

The very high percentage of errors on (3) along with 

the wording of that particular distractor, indicates that 

most of the errors sprang from a defini tion by description 

being preferred to a definition by function. In other words 

the child must judge what "tells best" implies - and from the 

reports of the ways in which (3) was chosen, it is clear that 

most of the children actually reformulated the question into 

"which one describes a foot best? ". EVen so, there were 

other factors operating in the choice, e.g:-

(a) By far the most powerful factor was the confusion caused 

by the word "animal ll in (2) - e.g:-
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21 out of 28 children who reworked the question rejected 
(2) because llanimal" was interpreted as !lfour legged animal" 
in contrast to "manu" Typical comments were - "(2) would 
be alright if you were talking about an animal's foot •••• an 
animal's foot is a paw usually •••• an animal doe sn r t have a 
foot •••• animals and humans •.•• an animal's foot is nothing 
like ours." A:m:ore sophisticated argument was put forward 
by B. 129/142 (3) who said that if it had been Ilmammalll in
stead of lIanimal tt he would have picked (2). At the other 
extreme was the comment by G. 90/97 (3) who when asked to 
check (2) said lIWell, an animal doesn't usually stand on 
your foottl J 

(b) Another reason for preferring (3) to (2) is illustrated in 

the following argmnents, e.g:-

G. 115/116 (3) - It ... it (i.e.2) could refer to a 'leg' because 
that is whs.t you really stand on"; B. 100/112 (3) " ... well 
it (a foot) isn't part of the body, it is part of the leg" -
i.e. he used body in the sense of I1trunk ll

; G.I06/108 (3) 
ll ••• a foot is for you to walk on, not just stand on II; 
Bo 129/142 (3) also rejected (2) partly because of the 
possibili ty that it could refer to "leg". 

(D~ CategoEil (4) - Fortning a Concept Prom Giv~I!. Examples. 

In this categoY;r the five items are of the type in 

which a group of words must be classified in terms of under-

lying similal~ity, and in four of them the classification is 

tested by choosing another word which can be classified on 

the same basis. 

Item 1. 
Which one of the five things below does not belong with 
the others? 
(1) peach, (2) banana, (3) orange, (4) b (5) plum. 

~f= 7 • ( 1) 0 cas e s , (2) 2 cas e s , ( 3) 3 cas e s, ( 5) 2 cas e s. 

There were no errors made in the cases where original 

errors were reworked, although of the seven original errorw, 

three were made by children in groups 2 and 3 - presumably 



331 

"warming up 11 errors. 

Item 9. 
Which one of the five things below is most like these 
three : apple, peach, pear? 
(I) seed, (2) tree, (3) plum, (4) jUice, (.5) peeL 

N=34. (1) 18, (2) 29, (4) 38, (5) 15. 

Errors arose from failure to understand what was re-

quired - L e. the children looked for a word which described 

a characteristic common to all three given words, whereas the 

correct answer depended upon a further step - namely picking 

out another word which illustrated the COn1IrlOn characteri stic. 

rrypical examples were:-

B. 102/100 (1') or (4) - when asked to explain his choice he 
changed to (2) and decided that that was correct " ••• because 
they all come off a tree tl

• IJ\lhen the instructions were read 
to him - with emphasis on IImost likell - he was still quite 
satisfied with (2) and could not appreciate the character of 
the actual que stion asked o 

B. 98/96 (4) also appeared to be sati sfied, although when the 
instructions were read with emphasis he saw the point, changed 
to (3) and said "l was thinking of something that these three 
have il. 

G. 86/85 (5) - chose (5) 11 ••• because all have skins ..• bu t 
this would go better with orange and there is no orange ••• 
perhaps seed tt • It was poiinted out to her that one 1}\TOrd 
could describe all three, and she immediately said tlfrui t ••• 
then tree goes with fruit". When asked if ,any of the words 
fi tted in with "frui til she said IIp l um ••• but that would not ••• 
yes it might ••• yes it is the best oneil. It was clear that 
she only gradually began to see the nature of the task, al
though she knew all the essentials quite well. 

G. 72/76 (3) - i.e. the correct answer, but her reason for 
choosing this was " ••• because it begfuTI,s with pl1J Despite 
this she gavetlfruit" as a word covering the three words given, 
and having said this chose lIplurlitl" 

Although these children gave wrong answers, the errors 
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did not spring from an inability to see the various relation-

ships involved, but from a failure to clarify the nature of 

the ac tual task. 

Item 25. 
Which one of the five things below is most like these 
three : snake, cow, sparrow? 
(1) tree, (2) doll, (3) .2.ig, (4) feather, (5) skin. 

N=68. (1) 3, (2) 3, (4) 25, (5) 69. 

Errors were of the same general type as those on item 

9 - and although the children gave wrong answers, they under-

stood the relationships between the three given words, animals 

and pig. Two examples illustrate this:-

B. 100/105 (4) " ••• because a sparrow has feathers. 11 When 
asked to read aloud and to check whether I1feather tl was most 
like II the se three 11 he said 11 e _ • no - pig, because a pig has 
legs like a cowl!. II1he conversation then followed thi s 
course:- (E) - "What about snake?1l - (B) " ... 13. snake has a 
skin and a cow has a skin. 11 (E) - "What is there the same 
about snake, cow and sparrow? II - (B) IIrEhe three have heads 
and all got tails" - (E) IICan you give one word which des
cribes them?1I - (B) "Tailed animals ••• so one word to des
cribe them would be 'tailers f II (E) "ls that a good word 
to use for them II - (B) fino •.• animals •••• so pigll J It can be 
seen that this boy resisted strongly attempts to break down 
the "common cttaracteristic " classification, in favour of an 
"essential similarity" classification. 

B. 82/83 (5) showed a more spontaneous recovery from his 
. 't' ] 11 d' t' t1 • b h (5)" b lnlla. wrong .. lrec lon - l .. e •. e c .08e ••• ecause 
they all have skins tl and when asked to check over the others 
answered, ~I ••• a snake is a long wriggly thing, a sparrow is 
a bird and a cow ••• ~nd a pig is an animal, so "pig" because 
them three all living things." When asked why he cho se 
(5) at first he said " ... well, I though it was something to 
do with them three .. !1 

Item 41 
Which one of the five th:tngs below is most like these 
three : pre sident, admi ral, general? 
(1) ship, (2) army, (3) king, (4) republic, (5) soldier. 

N=141. (1) 8, (2) 13, (4) 18, (5) 61. 
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Thi s item was a confusing one for many children and 

illus trate s three major type s of error.-

(a) Failure to understand the 'requirements of the task, as 

in the two previous items, e.g:-

Bo 124/123 (5) - 11 ••• all men in the army so (5). 11 iNhen asked 
to check the question again he said " ••• oh .•• it's a president 
i:antt it, and oh ••• an admiral is in a ship isn't he, so it 
must be( three) because they are all in high posi tiona. 11 His 
first reading had been qui te inadequate, although he quickly 
corrected the defects on rereading. 

Be 115/117 (4) - " ••• because just those three words made me 
think of it. II VVhen asked what there is about the words which 
makes them alike, he looked over the question e.gain and chose 
king, for the correct reasons. 

B .. 102/100 (4) - " ••• because a republic is like a country and 
they might all belong to it." Asked what he was trying to 
find out, he answered - IIWell. •. something theyall belong to. II 

He was then directed to look at the question, in particular 
at ttmost liken and changed his former approach to - " ••• they 
are all high up in something, all rule over people ••• so king 
is the answer.11 

B" 101/109 (5) explained hi s choice thus - "President man is 
fairly well up and would be a soldier, and admiral is in con
nection with army, airforce and 'navy, and general is in army, 
so the answer is soldier." Vfuen asked what he thought of 
(3) he said - l1Well he is not allowed to go to war and a king 
is something like a president, but he doesn't have to be high 
in rank but is born a king. II At this stage he was asked 
what there is about the three which makes them alike, and his 
answer was - " •.• theY're all important men who ru1e ••• so king 
will be the right answer I suppose." In view of his "I 
suppose" he was asked whether he still preferred I1 s01dier ll , 

and said uno, I think it would be king now if LOU look ~ it 
properlyll" 

(b) Ignoring a disturbing element - in this case the meaning 

of"pre sident" - e. g:-

G. 117/121 (5) - 11 ••• because I thought that in the army there 
would be admiral, general and soldiers so chose (5)11 - from 
questioning it was clear that she knew that a president is 
not in the army, so just ignored "pre sident". 
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B. 116/116 (5) - It ..... because all have something to do wi th 
commanding soldiers in war." A check on Ilpresidentn showed 
that he did not associate president wi th commanding in war so 
just ignored the word. 

G .. 116/120 (5) - " ••• because admiral and general belong to the 
army, they couldn't belong to (1), (3) and (4), and the army 
is a lot of people, so only (5) left. 11 VlJhen que stioned about 
"president ll she said that he didntt belong to the army (i .. e. 
she had just dropped the word because it did not fit in), and 
then suddenly changed her answer to (3) It ••• because they are 
all in charge of something. 1I 

G .. 118/115 (5) - II ••• because they are all in the array and a 
soldier is in the army too. n VlJhen asked if a president was 
in the army she replied fino"! 

B. 91/96 (5) - 11 ••• because admiral is a soldier, president is 
one and a general is one. 11 Questioning showed that he knew 
a president was not a soldier, and that he knew they were all 
"high up". When asked to read the question again he gave 
(3) as his answer. 

G .. 86/88 (5) - " ••• because the three are all soldiers. 11 ViJhen 
asked if there was anything else about them she said - 11 ••• all 
something to do with near the topll, and when directed to read 
the question again, gave (3) as her answer. 

(c) Giving an answer to a different task - i.. e. classification 

in order - perhap s as a re suIt of the four preceding i terns in 

which that was the task, e.g:-

G. 107/112 (5) ~xplained that she decided they all went down 
in rank so II soldier" would be the next one.. VlJhen asked to 
read the question again and work it aloud, she said _ It ••• 

same job to do, looking after a committee, looking after a 
ship, looking after an array ••• so "king" •• eIfd just ~aken ~ 
quick ok and thought they all belonged to the army-:,r--

G. 106/104 (5) - 1I ••• we11 first there is president, then ad
miral, then general, then soldier. 11 

- i.. e. in order of rank .. 
When asked to read the question again she hesitated for a 
minute then said f1 ••• oh ••• king, because he is high up like 
the others." 

(d) There were a few isolated errors, such as not knowing the 

words at all, e.g.- G. 112/114 (1) who thought that all the 
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words had something to do with a ship; failing to find any 

significant relation e.g:- Be 76/80 (2), (4) and (5), who 

ignored the word 1I 0ne " in the instructions, and when his 

a ttention was dravm to it could only find one basi s of simil-

ari ty - 1. e. II all end in 13.1 11 
- de spi te the fac t that he agre ed 

that "president lt did not; misreading a word e.g.-G .. 100/104 

(4) 1I ••• because they are all "public lt
." In two cases the 

right answer was chosen for the wrong reason - e.g.-

G" 90/97 (3) - who didn't know anything about admiral or 
president but "thought that king would go wi th general. 11 

G" 93/99 (3) - " ••• because a king belongs to the country and 
tells them what to do, and these three belong to the king. 11 

Item 58 
Which one of the five things below is most like these 
three : cannon ball, wire, penny? 
(1) pound note, (2) bone, (3) string, (4) pencil (5) Rey-. 

N=66. (1) 52, (2) 18, (3) 27, (4) 3. 

Three types of errors accounted for the majority of 

wrong responses:-

(a) Failure to clarify the requirernents of the question, B. g,.. 

G. 110/103 (2) when asked her reason for this choice read the 
que stion again and gave (5) as her answer " ••• because they 
are all metal - I hadn t t really looked properly before. 11 

B. 101/109 (1) asked l1. oe does it have to be one for the whole 
three or something separate for each one? 11 - 1. eo he had not 
really read the question and when asked to read it again 
realized that his question was unnecessary. 

(b) A related type was failure to use all the relevant parts 

of the data - e.g:-

G .. 97/105 (3) - " ••• because string is like wire ••• long". 
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When asked how this fitted in with "cannon ball" she looked 
back at the question and said - "" •• no, a cannon ball is 
round, so can't be (3), but do they have the same shape •• no 
... would it be that they are made of ... yes it would be a 

tlkeyll because they're kind of metally." This girl produced 
the right answer after a good analysis of the data, yet 
originally she had not even taken into account two of the 
three words given, but just ignored part of the data. 

Be 95/96 (3) - II ••• because it's like wire .•• "-when asked to 
read the question again, he saw that there were two other 
words to be dealt wi th, and to the question "Is there any
thing the sarne about these three? II replied immediately 
II copper1t _ L e. he had not answered the que stion fully but 
at least was capable of a more discriminating approach than 
his first partial analysis of the data. 

G" 90/97 (3) - " ••• because it's like wire" It When asked if 
that fitted in with the other two she realized that she had 
ignored them .. 

(0) The most interesting type was the result of a "false 

direction" - i .. e. once the children had read the question 

and thought of a possible basi s for similari ty, they struggled 

to fit the data into this interpretation an9- had difficulty 

in changing to any other basis - e. g:-

G. 130/125 (3) - " ••• because a cannon ball is round, a penny 
is round, and wire l:b:bking at it from the end is round." 
Vfuen asked if there was anything else similar about them, 
she said - \I ••• they are all made of copper ••• so could be a 
"key" - but there are all shapes of keY-.1I Although she 
decided to choose m because all were made of metal, she 
was still trying to fit i.n the concept of \I shape II wi th "key n. 

B. 110/113 (2) - " ••• because they are all solid things, for 
instance a pound note isn't solid and snaps easily, but a 
bone needs force behind lt to break it.1t At thls point he 
bec8me tangled with the possibility that a key was also solid 
and ~ifflcult to break. but declded that a bone would be 
bigger and harder. He was then directed to start again, fop
get about his IIb one r! and see if there was anything else 
similar about the three. Almost immediately after rereading 
the question he chose key because they were all metal, L e. 
when the "false direction" was broken for him he went stralght 
to a new, correct "direction ll

• 
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G. 91/96 (3) ... " ••• well you could put tho se all on a string" II 
To the question - "What about a cannon ball? \I she replied, 
11 ••• 11.0, couldntt put a cannon ball on ••• so chodse(5) ••• be
cause you can put wire on a key and put penny on to a wire •• II 

Le. she ignored the 1Icannon ball" difficulty and persisted 
with her concept of "putting things on lt with wire etc. 

(d) Other types of response are illustrated in examples of 

"giving upll without attempting, and givlng the right answer 

with lnadequate reasons - eeg:-

G" 105/105 - 1I ••• they aren't alike •• " - however, when question
ed she produced several possible (although not adequa.te) 
bases for comparison" 

B" 98/96 - "I canft do that," but when asked to try made a 
fa.irattempt to find a basis for comparison" 

G., 119/119 (5) - i. eo correct answer - II •• , a key is round and 
long, 8. piece of wire is round and long, and a penny is round. II 

When her attention was drawn tollcannon bail il - which she had 
comp tely ignored - she added with satisfaction - "and that 
is round too - so key is right. It 

G. 109/112 (5) - It ••• they are all made of wire. 11 

B. 110/118 (5) " ••• because key has sometimes copper in it 
and sometimes wire in it. II 

G. 105/101 (2) - " ••• no (5), because a key is harder than a 
bone. n 

G. 111/106 (5) " ••• they all look the same browny silvery 
colour. II 

(E) oategory (§1 - _M_i_x_ed ________ __ 

As was pointed out in chapter (JTIh there were more 

omi ssions in thi sca tegory than on any other (42% of the total 

omissions :Ln Otis I were on category (5)), SO that many child-

ren in the group of 84, were working on these items for the 

first time. 
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words below were rearranged to make a good sentence, 
with what letter would the last word of the sentence be
gin? (Make the letter like a printed capital). 

usually aI'e of made tables wood (Ans. = W) 

l\f=60. (D) 50, cr) 18, (3) 8, (U) 7, (W) 5 
(~lJrote sentence) 2, (Others) 10, Omi s sions 75" 

lVlany children grimaced or said that they could not do 

thls sort of question, however, when asked to try, most of 

them were able to rearrange the 'words correctly. 

(a) Correct rearrangement of the sentence, but wrong letter 

in the brackets. Out of the 26 children who reworked the 

item, and gave a wrong answer, 21 rearranged the sentence 

correctly, although there were differences in the time taken 

and the nUlnber of attem.pts" In these 21 cases the error 

arose from a misreading or confusion of the actual instructions, 

and in many cases this confusion persisted despite opportunit-

ies to correct it; e.g:-

B" 116/116 (T) " .•• because it asks for the first letter of 
the first word." 

G. 118/115 (D) - she hesitated over (W) and (D), finally chose 
(D) and was quite satisfied until asked if she was ~it~ ~ 
that it was CD) -similarly B,,115/117. 

Go 111/106 - wrot.e the rearranged satence along the dotted 
line, and when directed to read the question again could not 
see anything wrong with her answer" She did not get (\IV) 
until the instructions were read for her, slowly and with 
emphasis. 

G. 100/109 (Wood), was asked to read aloud - still (Wood), so 
directed to read carefu.lly and changed to (r.e). Only when 
the instructions were read for her did she give the correct 
answer. Similarly B. 83/91, G. 97/98. 
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B .. 95/103 (~n - after rereading instructions changed to (D) -
but when instructions were read for him, gave correct answer. 
Similarly, G .. 93/100, G. 83/83, and G. 104/108 who did not 
give (VV) until asked - IIAre you sure that you have followed 
the instructions?" 

B. 91/96 (Wooden tables), was asked to make sure what he 
should write in the brackets, so changed to writing the 
whole sentence. When the instructions were read for him 
he g,ave (W)" 

B .. 90/92 provides a good example of the hazards involved in 
completing this item" r:£'he record of his reworking runs:
"Unusually made tables are of wood;tI (- attention drawn to 
"~usually f1 ), "usually made table s are of wood ••• no •• usually 
wood are of made tables;lI(-directed to try starting with 
another word), "tables usually are made of wood ••• tables are 
Inade of usually wood ••• no .•• you can't say 'usually wood' •.. 
tables are usually made of wood." After this concentrated 
attempt he passed on to the final stage of writing in his 
answer and wrote the arranged sentence on the dotted line. 
When directed to read the instructions again he gave (Wood) 
as his answer, and finally gave (W) after a third reading 
of the instructionsJ 

G. 93/89 (u)' - she gave an incovrec t re sponse de spi te the 
fact that she had given the correct order of rearranged 
words. After rereading the instructions she gave (Y) -
i.e. the last letter of the original first word" It appear
ed that she dissociated the instructions from the completed 
rearrangement, took the first (instead of last) word of the 
original sentence, gave the first letter in it, changed to 
the last letter, and finally when the instructj_ons were read 
to her, with emphasis, saw that they referred to the 
arranged sentence, and gave (D)J 

It might be thought that the persistent rereadings 

and mi sinterpretations arose because the children became ex-

cited or worried.., but in fact there was no evidence for 

this, nor was there any suggestion of pressure or hurry, and 

for the most part the answers appeared to be given with con-

fidence .. 

(b) Several other types of response worth recording are illust-
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rated below - e.g:-

B. 89/93, did not seem to be progressing very well and when 
asked what he was trying to do, revealed that he was trying 
to join the disarranged sentence with the sentence in the 
brackets- (Make the letter ••. etc.) in order to make one 
good sentence out of them both. 

G. 100/95 gave as her answer - lI(no)H and it transpired that 
she had read the instructions as:- "Would the last word of 
the sentence begin the sentence?"} 

G .. 90/97 gave the correct answer, although her rearranged 
sentence was "Tables are usually wood" - and she resisted 
any suggestion that perhaps she had not used all the words .. 

B. 77/79 also gave the correct answer, because although he 
did not bother to rearrange the sentence, he did follow the 
other instructions, and it so happens that the first letter 
of the last word in the original disarranged sentence is 
(VV) ! 

Item 28. 
Do what thi s mixed up sentence tells you to do. 
letter Wri te the the in A brackets Ans. := A. 

N=13,. (the) 4 cases, (28) 2 cases, (W) 2 cases, 
(others) 5 case s. Omi s si ons 52 case s. 

Originally there were only 13 errors on thi s item., 

while there were 52 omissions, althought as j_n the previous 

item, children who had originally omitted this item were 

asked to attempt it during the interview. Whereas in the 

previous item the majority of the children had little diffi-

cult '1 in rearranging the words, in this item many failed to 

make sense of the words at all .. 

(a) Distortion of the task by a previous related task - i.e. 

some children apparently had in mind the instructions for 

item 12, two of the three examples given here are from child-

ren who had not worked item 12 prior to item 28, during the 
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G .. 110/113 (W) II ••• because it begins the sentence. II 

asked to reread, she gave the correct answer. 
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When 

B" 101/109 (Write) - II ••• because the sentence tells you to 
put what word is in front in the brackets. II 

G" 72/76 had previously worked item 12 correctly, and her 
answer for 28 was (Bl} II"". because it is the first letter of 
the 18. s t word. II I 

(b) Difficulty in Ilrecenteringll - L e. a word was interpreted 

in a particular context, and this context ruled out the al-

ternative and correct interpretation - eeg:-

B. 97/104 - struggled wi th the sentence for some time, chang
ing "All around into every possible position, because he could 
only think of it as a preposition and not as a letter" Exact
ly the smne difficulty hindered B. 103/99 - although when it 
was suggested to him that "A" could be a letter, as in A.B" 0, 
he gave the correct answer immeaiately. 

B. 90/92 had difficulty because he interpreted Ilbracket ll as 
a II group II _ i. e. tlwri te the letter· in the brackets ••• Ms the 
first bracket ••• A. B. 0. D, II - and having interpreted bracket in 
this way, he tried various ways of getting a bracket of letters. 

B '" 89/93 - interpreted "letter ll in the sense of a written 
communication, and could not make any sense of the sentence. 
When a hint was dropped that A.B.C.D~etc. 8..re letters, he 
rearranged the sentence and gave the correct answer. 

(c) Oonfusion in following the lnstructions, E.g:-

B. 102/100 - arranged the sentence correctly but could not 
proceed any further because he was looklng for further 
directions, having concentrated on the "mixed-up" in the 
instructions and ignored the liDo what ••• tells you to do. 1I 

B. 76/80 (the) - i.e. he had just done what the mixed up 
version of the sentence suggested, and had overlooked the 
fact that he must first l1urunJ.xll it. 

(d) 14'13.i111re to read or use all the data - e.g:-

G. 83/83 could not make sense of the sentence, because she was 
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only reading it from lIWrite ••• 1I and had not noticed the word 
"1e tter ll in front of tlWrite l1 • Several children in attempting 
to arrange the words dropped out one or mpre words and made 
no attempt to check up and see that they had used every word. 
rrhis was the case wi th G. 97/105 (A) who gave the correct 
answer, but had rearranged the sentence as "Write in brackets 
the letter All and was quite satisfied that this was the best 
rearrangement. 

Item 32 .. 
If the words below were rearranged to make a good sentence, 
with what letter would the third word of the sentence be
gin? (Make the letter like a printed capital). 
honey bees clover gather red from (ADs. := H). 

N=116. (G) 47, (R) 14, (C) 9, (F) 8, (B) 7 
(Others) 15. Omissions 56 cases. 

Types of errors noted were:-

(a) Correct rearrangement but incorrect response, i.e. as in 

item 0-2) the children arranged the words correctly and then 

misread or forgot the original instructions - e.g:-

B. 117/118 (C) - he had the correct order but then wrote in 
(C) 1I ••• because I was thinking of what I was saying before 
when I was still arranging the words "bees gather clover ••• n 

G. 106/104 (R) - correct order, but then said that she gave 
(R) fl ••• because red is the third word fl - although she realized 
her mistake as she explained. 

G. 110/103 (F) - arranged the sentence in an acceptable, al
though incorrect order - i. e. " From red clover bee s gather 
honey" then explained (FO! as ttthe first letter of the word 
beginning the sentence ll - even after rereading the instruct
ions, she still gave (F) as her answer. 

B. 102/100 (honey) - correct order, and even after rereading, 
he still gave the whole word - did not change to (H) until 
the instructions were read alGmd. 

B. 83/91 (E) - correct order but chose the third letter of 
first word. 

B. 83/98 (B~; - correct order but chose first letter of the 
first word. 
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(b) Difficulty in recentering - i.e. the two words "honey 

bees" fonned a very strong "gestalt~ and many children puzzl-

ed over the sentence attempting to start it with"honey-bees~' 

or to fit the words in elsewhere. Examples range from 

G. 114/117 to G. 84/88. In some cases the suggestion was 

made that they separate the two words, and this hint was 

usually enough to lead to a speedy solution - e.g:-

B. 108/110 attempted the sentence as - "honey bees gather red 
clover from ••• honey, bees gather from redclover ••• from red 
clover honey bees ••• 1l At this stage the suggestion was made 
that he break up the two words - and he gave the corredt 
answer straight away .. 

(en }I'ailure due to satisfaction with an incomplete or poor 

solution - e.g:-

Be 99/105 (G) - L e. "honey bees gather red clover from ••• II -

he realized that was not a "good sentence ll but was content 
to leave it incomplete. 

B 111/102 (B) - i.e. "from clover bees gather red honeyll -
this boy knew that the sentence was not a good one and said 
there was no such thing as "red honey" - yet was hapDY to 
leave it as it was. 

G" 105/101 (G) i.e. tlhoney bees gather red clover" - although 
she realized that there was a "from ll in the original words, 
she could not fit it in so dropped it. 

(d) Dissatisfaction with the corredt order - e.g:-

G. 109/112 put the words in the correct order, but hesitated 
to give any answer, because 11 clover is usually green and 
'red clover' doesn't sound very nice." 

G. 107/112 was also unable to answer because although she 
had the words in the correct order, she argued that Ilbees 
don It gather honey - they gather pollen and then go back to 
the hive and make honeyll - a difficult objection to refuteJ 
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(e) Other errors arose from complete failure to make any 

sense out of the words, but also from confusion about what 

was really required, or from the failure to restrict the 

sentence to the words given. Examples of these two latter 

types are:-

B. 97/104 (red) " ••• because it tells you what kind of clover 
••• perhaps it is reallyllbees ll because it is the main part of 
the sentence." This boy arranged the words correctly but 
completely misinterpreted the t~8k. When asked to r~ad 
through the instructions he said " ••• oh - (H) - I hadn't 
thought what the instructions really meant. II 

Ct. 96/96 (F1
) = llhoney i s gathered from red clover •.• so the 

third word begins wi th (F). II lillien asked to look at the 
actual words given she gave (H) as her answer (Le"correct 
answer) - and her explanation was "honey is gathered from 
red clover .•• so the first letter is (H)lI} ,I\nother mis-
reading W8,S made by B. 82/83 who made a reasonable sentence 
by changing It from 11 to "forti. 

Item 49. 
Do what thi s mixed up sentence tells you to do. 

sentence the letter Write first this in (Ans.::: ViI) 

N=15. (F') 3 cases, (1) 2 cases, 
(Others)6 cases, 

(T) 2 cases, (D) 2 cases, 
Omissions 83 cases. 

Half the errors arose from inabili ty to make a 

sensible sentence, but over and above tb,ese, certain types 

of errors were noted. 

(a) Correct arrangement but confusion as to the requirements 

of the task, e.g:-

G. 112/114 - after some difficulty she got the correc:\J order, 
but could not make any further move because she could not 
see that the sentence was telling her to do something - des
pi te a rereading of the instructions. 

B. 97/104 - got correct arrangement but then did not know 
what to do - "because it doesn't tell you what letter to 
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write ll 
- Le. he apparently expected a letter to be given 

in the sentence, as in item (28). 

G. 72/76 (3) - right order, but then gave the first letter 
of the last word. 

(b) Fal1u.re to use all the words, e.g:-

B. 103/99 - IIWrite this letter in tlle sentence ll - even when 
asked specif:i.cally to check up, he still could not see that 
he had missed out any words. 

G .. 97/98 - tried to make a sentence out of llWrite first this 
inl! because she completely overlooked the words belfJore l1Write lf 

- even on a rereading of the question. 

(c) Mi sinterpreta tion of !llettert! (as in item (28)) - e. g:-

B. 91/96 - attempted to arrange the sa1hten.ce in various ways, 
'and when asked what 111etter l1 meant he said he was thinking of 
a letter to post. . 

G .. 86/88 - arranged the word -.l1Write this sentence first in 
the letter. II When asked what thi s mean't she answered -
" ... well if someone is writing a letter and you tell them 
to write this sentence first in the letter ••• so the answer 
is to write the sentence down. 1I fA similar answer was given 
by G. 96/96. 

(d) Ignoring the capi tal "Wit - e .. g:-

G. 100/109 had great difficulty in starting, trying to open 
the sentence wi th I thi s I and I sentence I - she did not see the 
capi tal W until it was specific8.11y pointed out" 

G .. 90/99 (1) - rearranged the sentence a.s "In this sentence 
wri te the first letter" - a reasonable arrangement if the 
capi tal VV is ignored" 

Item 53 
If the words below were rearranged to make a good sentence, 
with what letter would the third word of the sentence 
begin? (JVT ake the Ie tter like a printed capi tal) .. 

boys birch the a canoe made bark. Ums. =: Wi) 

N=45.. (fI') 31, (B) 29, (C) 16, (A) 13, (Others) 11, 
Omissions 51 cases. 

il"he great stumbling block for most children who made 
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errors on this item, was the necessity to link "birch" and 

tlb ark II , and many chi Idren could not achi eve thi s" 

were however other types of errors:-

(a) Objection to Ilbirch-bark, rt e. g:_ 

G. 117/121 had the correct arrangement but would not proceed 
because she thought "birch bark canoe l1 . sounded wrong and 
awkward. 

G. 118/115 - also objected to the combination as being"lun-
common"- similar objections were made by four other children. 

(b) Correct arrangement but wrong response - e.g: ... 

B. 124/123 (B) - right order but gave (B) because he was 
thinking of a stage eaTlier in his rearranging, when he was 
trying to begin the sentence witb "'1'he boys birch bark ••• II 

G. 105/105 (A) - right order but gave (A) " ••• because it is 
the middle word of the sentence. n VVhen asked to read the 
instructions again she gave (D) as her answer - L e. the 
third letter of the third word. 

B. 98/96 - after much difficulty in arranging the sentence 
correctly, lfie finally gave (a) as his answer - 1I ••• because 
boys made ~ etc •.. \I - 1. e. lJe forgot to take account of "'fuel!, 
although he had included it in his rearranged sentence. 

B. 83/91 - gave correct sentence after a struggle, then gave 
(D) - Le. the third letter of the tl-lird word. 

(c) Using extra words - Le. going beyond the data given -e.g:

B. 111/102 (C) - because he arranged;the sentence as - I1the 
boys canoe was made of birch bark. 11 When asked to check 
through the given words, he could find nothing wrong. On1y 
on another rereading of the item did he see what was wrong. 

G. 100/95 (C) - i. e. "the boys canoe was made of bark" - the 
addition IIwas" passed unnoticed until sbe was asked specific
ally to check the words. 

(d) Correct answer - inadequate solution - e.g:-

G. 108/114 (lVl) - had only rearranged part of the sentence -
i. e. II The boy s made ••• 11 and h ad gone no furthe r. 
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G .. 93/100 (M) - i.e. tiThe boys made a birch canoe ll 
- she 

could not fi t "barkll in, so ignored it. 

Go 90/96 (Made) i.e. liThe boys made a canoe" - she ignored 
"birch bark" completely - the same si tuation arose wi th 
B. 87/94 (M)" 

Item 60. 
Do what thi s mixed up sentence tells you to do. 

sum four Wri te three the one and of (Ans. :::: 8) 

N=21. (7) 9 cases, (4) 5 cases, (5) 3 cases (1) 2 cases, 
(Others) 2 cases. Omissions 61 cases. 

The same types of errors appeared on thi s i tern as on 
the other five items - L e:-

(a) Correct arrangement but wrong response - e.g:-

B .. 124/123 - no trouble in arranging the words, but then 
wanted to write the whole sentence out on the dotted line. 

Go 117/125 - had some difficulty in rearranging the words, 
but when successful gave (3, .1 and 4) as her answer. 

B. 91/96 - after finally rearranging the words he gave (W) 
as hi s answer IIbecause it begins the sentence 11 (Cf: item 49). 

B .. 108/115 - after an ini tial mistake, which W8,S pointed out 
to him, gave the correct arrangement, and the answer - (S) -
i.e .. the first letter of the third word (Cf. item 53). 

(b) Misinterpretation of a crucial word - Le. IIsum ll
• Of 

the 28 errors repeated on re,working, 18 were maj_nly due to 

failure to make sense of the words, because tlsum l1 was inter-

preted as tla problem in ari thmetic. 11 ~I;he children who were 

unable to shift thi s word from thi s particular context ranged 

from B. 126/128 to B 83/91. IITt1.ey twi sted the sentence in all 

sorts of ways - yet when a hint was dropped such as "ls there 

another meaning of IIsum" in arithmetic?", many of them solved 

the problem immediately (with all the outward signs of sudden 
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insight) .. In some cases an answer was attempted on the 

basis of a rearrangement where "sum" was used in the "pro_ 

b 1 em 11 sen s e - e. g: -

BoO 110/118 (4) - "Write 3 and 1 of the sum 4, that is write 
down 3+1 makes up a sum, 4, so put four in the brackets" 
i.e. he was trying to fit in the idea of "3+1=4 is a sum in 
ari thmetic 11. 

G. 91/96 - gave the correct arrangement and wrote (3, 4 and 1) 
as her answer - tI ••• because it says to write the sum, so write 
it in the brackets" II 

(c) Ignoring elements in the problem - e.g:-

G .. 115/117 (7) - ignored the "one" in the sentence. 

G. 112/114 (4) - ignored the "four" and could not see any
thing wrong until asked to check each word. 

B. 100/112 (12) - not only ignored the 1I one ", but multiplied 
tlthree and four". When he realized what he had done he 
changed to (7), and. could not see that he had missed out 
anything even after rechecking. Finally the words had to 
be counted and ticked off one by one before he saw what had 
happened. 

B. 95/96 (7) missed out "one l1 and did not notice it until he 
had recounted and checked the words four times. 

(d) Individual errors of various types occurred - e.g:-

B. 126/116 (one) - 11 ••• because there is no "two l1 to make the 
line of one, two, three, four - so write 11 0ne l111 - he was 
attempting to apply some principle of seri8.1 classification, 
or perhap s the "ana10gie s " pattern, and had not really clari
fied the problem. 

G. 110/103 - could not arrange the sentence because the words 
t1Write three" were accepted as a unit, and no matter how she 
tried to arrange the sentence, she could not break up the 
self imposed limitation. 
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(F) Category (e:~ - Cl~?sifyin&.2:.nd ArranginLElements of a 
.Q..oncept in ~ Given Order. 

Items in thi s category are of the "largest, first, 

arrange in order tl variety. 

Item 6 .. 
---Vfuich one of the five things below is the largest? 

(1) bird, (2) branch, (3) tree, (:4) twig, (5) limb .. 

N=24.. (1) 8, (2) 58, (4) 0, (5) 33. 

Of the original 14 errors on (2), 5 were made by 

children in groups 2 and 3, however, as· there was only one 

error on reworking (a group 7 boy), there is no indication 

of why these children made errors on what appears to be an 

elementary question. The one error, on reworking, shows a 

failure to follow the instructions, and a misreading:-

B. 89/93 (2,1 and 4) - had the idea he had to find things 
which grow on a tree. When directed to read the instructions 
again he chose (5) - i.e. "lump - a lump of trees" (con
fusion with clump and misreading of "1imb ll ). 

Item 10. 
Which one of the ten numbers below is the largest? (~:ell 
by letter). 
A6456, B8968, C4265, D5061, E4108, F7549, G2335, H9472, 
J3286, K8970. 

N==47. (K) 81, (B) 9, (G) 4, (10) 4, (A) 2. (Ans. == H) 

(a) :8'ailure to understand the requirements of the task - 1. e. 

ignoring the numbers and pre suming that the task was to give 

the letter highest in the alphabet (K)" Of the 17 errors 

repeated, 8 were of' this type, ranging from G. 122/127 to 

G. 90/97, e.g:-
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G. 116/120 (K) " ... because it says 'tell by letter', so I 
took the largest letter t1 - she had seen that H was the 
largest number, but presumed that for some reason thi s was 
to be ignored. 

G. 112/114 (K) - looked for the largest letter because of 
IItel1 by letter l1 and when asked about the first part of the 
instructions, she said - 11well some of the numbers are larger 
••• but what doesftell by letter' mean?" 

(b) Overlooking the highest number - e.g:-

G" 122/127 (K) thought that the task was to find the highest 
letter, but when this idea was corrected she still chose 
(K) "because it is the largest number anyway. II vVhen asked 
to check carefully, she still gave (K) - then when asked to 
read the i tern aloud she at last saw (H).. Similarly G. 111/ 
119. 

G" 84/88 (8970) - when directed to the instructions gave 
(K), and could not see the highest number until asked to read 
the numbers slowly aloud .. 

B .133/US~ (1<:) when asked to read the item again said "oh ••• 
(H) ••• I didn't look properlyll - a similar comment was made 
by G. 119/119 (K) .. 

,(c) Prepotency of two similar figures - e.g.:-

B. 110/113 (K) - his attention was attracted to (B) as a 
likely answer, then to (K) as a similar number,· and in de
ciding between (B) and (K) his attention to other numbers 
was weakened. 1Nhen asked to read over again, he commented -
nOh - (H) - I was concentratlng on comparing (K) and (B)." 

G. 101/100 (K) - III saw B89 •• then looked along and saw K 
larger, so decided to choose (K)." Even when she read the 
numbers through twice, she stlll could not see past (Ie). 
Sirrdlarly B. 100/112 and B. 91/96~ 

(d) Other types of errors noted were - correct choice, but 

wrong re sponse; complete confusion as to the nature of trle 

task; ilosing the task directlon in concentrating on a de-

tall - e.g:-
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G0 111/106 (9472) - even after rereading, she still missed 
the point of "tell by letterll. 

G~ 108/114 asked liDo you add the m:unbers together? II -\Vhen 
directed to read the item carefully she asked - IIWhat does 
it mean t tell by letter t? tI 

G. 93/100 (1\) - II ••• because I went to the first figure first, 
saw that (H) started with 9, but then went on to check the 
second fie;ure and saw th.at on is 89, which is a larger 
second figure than (H), 91 so chose-(K)~t 

Item 20. 
W1JJ.ch one of the words below would come first in the 
dictionary. 
(1) tr81np, (2) saint, (3) razor, (4) quart, (5) 
(6) night, (7) paint. 

N=49. (1) 14, (2) 16, (3) 6, (4:) 8, (6) 45, (7) 12. 

~rhere were only 8 errors repeated in the reworking -

5 of these being due to failure to notice "grass ll and t1nightfl. 

As faT' as could be ascertained some chi1dren looked at the 

words as a whole, noticed the first few and the last, saw 

that the last was first alphabetically, and therefore chose 

it - e.g:-

B. 99/105 (7) described such a process and said that once he 
had chosen Ilpaint" he did not bother to checlr up wi th all the 
words. 

others did not look over all the words, but took the 

first word (alphabetiea1ly) from only a group of the original 

7 - ~.g:-

G.. 92/84 (3) said that she had not really looked properly 
past the first three words. 

An interesting case of confusion of task direction 

was noted - e.g:-
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G. 93/100 (7) 11 ••• because (p) come s nearer to (z), and (a) 
(i.e. p~lnt) comes before the others, SO it must be paint ll 

. h h' b t II II d II • til b t - 1.e. s e was c ooslng e ween grass an paln, , u 
got the direction wrong for the first letter, (because she 
forgot momentarlly that she had to flnd tlwhat would come 
flrst'), and right for the second letter. As well 8S thi s 
she had ignored i1 n ight fl completely. 

Item 29. 
VVhich one of the words below would come fi in the 
dictionary? 
(1) brave (2) bur'st, (3) broke, (4) build, (5) breadth 
(6) (7) bunch, (8) bribe. 

1\1=68. (2) 16,(3) 4, (4) 24, (5) 29, (6) 6, (7) 12, 
(8)'9. 

'The 8 errors repeated were of three types:-

(a) Failure to examine each word - e. g:-

B. 106/118 (5) II ••• because 'e 'is the first of the letters 
coming after fbI' 111 ... when he was asked to check he saw 'brave' 
and explained that in b.i s fi rst reading he saw that there 
were Ibr's' and Ibuls', carne across (5), so picked that one, 
but had not even noticed 'brave'. 

(b) Confusion over the position of 'r' and 'u' in the alpha-

bet - e. g:-

G. 97/98 (4) saw that 'build' would come first of the 'Bu' 
words, but on checking realized that she had placed 'u' be
fore Ir' although she knew the alphabet quite correctly. 

(c) Losing sight of the whole task in concentrating on a part 

of it - e.g:-

G. 100/104 (5) - saw that she must pick between 'brave' and 
'breadth' and argued "breadth has 'e' then I a', while brave 
has tal then 'v' - so it must be (5)" - i.e. in deciding on 
the internal arrangement of these two words she had lost 
sight of the priority of fa' because she was also trying to 
c OrtlP are , at the same· time, the fourth letters 'a' in breadth 
and 'v' in brave. 
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following words were a.rranged in order, with 

what letter would the middle word begin? 
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Eight 'fen Six Nine Seven. (Ans. == E) 

N=76. (8) 39, (S) 13, (G) 9, (7) 7, (N) 5, (5) 5, 
(Others) 22, (Omissions)24 cases. 

Again, only 8 errors were repeated, three of these 

being due to 8. failure to follow the instructions - e.g:-

B. 126/128 (8) - i.e. correct order, but ignored the direction 
to wri te the letter of the middle word - sbli1ar1y G.1l0/103, 
B. 91/96. A.11 three immediately corrected themselves when 
asked to reread the instructions. 

Two errors resulted from a correct a.rrangement but a 

misreading of the instructions - e.g:-

G. 110/103 (G) - 111 put down the middle letter of eight be
cause they ask for the middle word of the sentence." Similar
ly B. 80/86. 

Miscellaneous errors were:-

G. 112/114 (7) - i. e. arranged the words in alphabetical· 
order, then gave the number of the middle word. 

13. 82/83 (ivgie) - i.e. arranged the words correctly, then 
gave the middle letter of each word. 

B. 77/79 (9) - put the words in order, miscounted the middle 
word, and gave its number .. 

Item 55. 
. If the following words were arranged in order, wi th what 

letter would the middle word begin? 
Week Year Hour Second Day Month Minute (Ans.= D). 

N=52" (H) 38, (W) 33, un 12, (]\If) 6, (I) 4, 
(Others) 8, (Omissj.ons 29 cases). 

Most of the errors arose as a result of confusion 

about the middle word, (in fa.ct 19 of 27 errors). In all 

these cases the words were correctly arranged, but (H) or 
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(w) was chosen as the middle word (Le. depending on whether 

the rearranged words started with second or year. This 

error came about in two ways:-

(a) Miscounting the total nmnber of words as 6, and taking 

the third word along - e.g:-

G. 118/115 (H) - counted the words as six and took the third 
word wi thou t checking. 

(b) Counting the total number correctly, but confused about 

which would be the middle word - e.g:-

B. 94/102 (W) - " •.• there are 7 words, and half 7 is 3~ so 
would have to take the third word along':'" year, month, week." 
This confusion was evident over a wide range of LC),. groups. 

(c) Other types of errors noted in indiviclual cases are 

illustrated in the following examples:-

B. 116/116 (W) - had great difficulty in arranging the words 
because he read I1Second Dayl1 as one uni t in the series. A 
similar reading led G. 105/105 to attempt to arrange the words 
into a sentence1 

G. 112/114 (!VI) arranged the words in alphabetical order and 
gave a correct middle word (using this principle of arrange
ment). She did the same thing in the previous item of this 
category • 

B • 97/104 (Day) - overlooked the specific instructions, Le. 
to put ID' rather than 'Day' until he had reread it twice. 
Similarly G. 90/96 who did not change until she had read the 
instructions three times. 

B. 98/96 (H) - arranged the words correctly and t11en gave 
(H) as his answer 11because it says the third word. \I 

B •• 83/91 (W) - left out "hours ll and had difficulty in seeing 
that he had not used all the words. 

11'here were no case s where (S) was given, I'll though from 

records on similar i terns in other categories it is probable 

that in the total group, children who gave (S) merely t00k 
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the middle word of the words as they appear in the item, and 

made no attempt to rearrange the words. 'The same was in all 

probability the case in the previous item (43) where (3) was 

also the middle word of the disarranged words. 

Item 64. 
If the following words were arranged in order, with what 
letter would the middle word begin? 

General Lieutenant Private Colonel Sergeant (Ans.= L) 

N=43. (S) 42, (p) 16, (G) 16, (C) 14, (5) 12. 
(Omd:ssions 25 cases) 

More girls than boys omitted this item (14 to 11), and 

of those who answered, only 3 chose (8) as against 15 boys" 

Many girls apparently had no confidence in their kno\lvledge of 

array ranks, although the confidence shown by many boys was 

without foundation, for they were often completely confused. 

The analysis of errors was not very rewarding, and 

pointed to the poor quality of the item rather than to the 

processes operating to produce the children's errors. Only 

4 ou.t of 30 of the children who reworlred thi s item gave a 

fully correct answer, and most of those who gave an incorrect 

answer had ve~T 1i ttle concep tion of the relative ranks. 

(a) Apart from the 4 mentioned above, there were 11 who gave 

the correct answer, but with a wrong or incomplete reasons -

e.g:-

G. ·122/127 (lJ) - had arranged the words in alphabetical order, 
and (L) happens to remain as the first letter of the middle 
wordl Similarly B. 111/102 (L) and G. 90/97 (L). 

Eight others gave rearrangements which were incorrect in one 
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or more ways, yet in which "lirutenant 1t was the middle word -

B. 128/128 (L) - gave as his rearrangement, private, colonel" 
liatenant, sergeant, general. Other arrangements were -
P.G.~.C.S.; C.G.L.P.S.; G.P.L.C.S.; S.Q. C.P.; G.C. P.S. 

(b) Other types of errors are illustrated in the following 

individual examples:-

B. 116/116 (4) = Le. he arranged the words (incorrectl·.r) 
with 'colonel' as the middle word, and as this is the fourth 
word along in the original order, he wrote (4) as his answer. 

G. 119/119 (J-l:) - " ••• because the order i s private, colonel, 
general, and the middle letter of the middle word is (E). tl 

G. 111/119 could not decide how to arrange the words because 
she thought that IIprivate " went with one of the other words -
1. e. in an adj ec ti val sense. 

G. 97/105 (P) - f1 ••• because pri va te is the middle word in the 
group. f! _ i. e. 811.e took the words as arranged in the item. 

Item 69. 
If the following words were arranged in order, with what 
letter would the middle word begin? 
youth Infancy Manhood Childhood Birth (Ans. = C) 

N=28. (I) 46, (Y) 36, (M) 7, (T) 4, (3) 4:, (B) 4. 
(Omissions)ll cases. 

The word which caused most trouble was "infancy", although 

'youth twas al so mi splaced freql.'tently. When questioned it was 

clear that the children were able to distinguish between in-

fants and children, and one of the reasons which may have led 

a number to choose (I) is illustrated in this exampl~:-

G. 96/96 (I) - said that she chose infancy because she thought 
of children, and then the first stage of school for these 
children - i.e. the infant' class; so first the child, and 
then the infant, hence birth, childhood, infancy ••• 
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Most of the errors were found in individual cases 

only - eog:-

B. 118/122 (D) - i"e. the middle letter of the middle word. 
(also Go 119/119 (D)). 

B. 126/128 (Y) - could not pronounce 'infancy' and thought 
it might have something to do wi th age. When the word was 
pronounced for him he recognized it irnmediately and gave 
the correct answer. 

B. 116/116 (Y) - when asked to work over the i tern again, it 
was found that he had completely overlooked iI infancy It • 

B. 106/118 (Y) - gave the correct order and then miscounted 
to get the middle word. 

Item 73. 
INhich one 0[1 the following words would come last in the 
dictionary? 
(1) heart, (2) ,judge, (3) grass, (4) nerve, (5) horse, 
(6) ~, (7) labour. 

N= 15. ( 2 ) 3 cas e s, ( 3) 2 cas e s, ( 4) 6 cas e s, (5) 1 cas e , 
(7) 2 cases, (3) 1 case. (Omissions) 3 cases. 

There were only 6 errors repeated on reworking; one 

of these was caused by mi sinterpreting the instructions - L e. 

lIfirstll instead of 1l1as t", and the other 5 were all of the 

type described in the following example - e" g:-

B. 126/116 (4) - picked out the two competing words - L e. 
IInerve" and tinorth ll

, compared the second letters, and said 
- IIle t and '0' to choose between, well te' comes before '0 ' 
so the an swel' must be 'nerve I • It He had e stabli shed a 
\I directional ll set - "which comes last ll - but in concentrat
ing on the details, this set was weakened and the Ilhabitual" 
alphabetical direction of fe' before '0' displaced it .. 

(G) 
CategoITJ'7J - .f~p~logies. 

Of the 13 items in this category, 10 were in the first 

half of the test, while the last was item 50, thus there were 
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few items which would extend the children in the higher 

groups, nevertheless they made typical errors on most of the 

items. 

Item 4 
peeling is to a banana and the husk to an ear of 

corn the smne as shell is to what? 
(1) an apple, (2) an e (3) ,juice, (4) a peach, 
(5) a pen. --

N=22. (1) 14, (3) 23, (4,) 5, (5) 59. 

Six children - ranging from Bo 126/116 to G. 72/76 -

gave the correct answer but it was clear from questioning 

that they had not taJ;;:en account of the first half of the 

sentence but had merely gi van the obvious answer to the pro-

blem as they formulated it; - Le. lIVJhat goes with a shell?1I 

One error illustrates a typical approach, e.g:-

B .. 115/110 (2 and 5) - Il •• e because you have to find two things 
that go together il 

- i.e. he had read through the question, 
formed a vague idea of what was required, and acted on that 
idea. On rereading, he saw that he had not read the question 
properly. 

Item 7. 
Woo-I is to sheep as feathers are to what? 
(1) a pillow, (2) a rabbit, (3) a bi (4) a goat, 
(5) abed. 

'N=lL (1) 4 cases, (2) 1 case, (4) 1 case, (5) 5 cases. 

No errors were made by the few who reworked tl::d. s :i. tern, 

but two correct answers were given for the wrong reasons - e.g:-

B. 126/116 (3) - had just reread item (4) prio:r to attempting 
this item, and gave as his reason for (3) t1 ••• because feathers 
are round the bird If - 1. e. just as a shell is round an egg. 
He carried over the relationship from (4:) to (7) and had 8gain 
failed to read t;I'le first part of the sentence - or at least 
to see what it implied. 
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G. 72/76 (3) - gave her an Bwer imrJ1edia tely , but had no ,idea 
why the "wool is to a sheepll was there; Le. she gave a. 
common association of "feathers". It is not known how, 
many other children gave a correct answer as a result of this 
inadequate for'l11ulation of the problem. 

head as thimble is to what? 
(2) needle, (3) thread, (4) hand, (5) sewing. 

N==45. (2) 36, (3) 13, (4) 13, (5) 38. 

Relatively fewer girls (31;;£) than boys made errors on 

this item - although this could be expected in the light of 

the illustrations given above, for nthimble-finger" would be 

a stronger common association for girls. Errors made illust-

rated the fact that the implication of Ilhat-head H was either 

ignored or only partially attended to, e.g:-

B. 133/132 (5) - 1I ••• because sewing has to do with thimble. It 
When asked why the first part of the sentence was there, he 
said that it gave an idea how to do it, and then when directed 
to look at it more carefully he saw the rela,tionship and gave 
the correct answer. His failure was not due to an inability 
to educe a correlate, but to a failure to clarify the task. 

B. 129/142 (1 or 5) - II •• icould be both, put it on your finger 
and use it for sewing - you use it more for sewing than on 
your finger. II When a,sked why IIhat :L s to head tl was there he 
replied - 1I ••• well it gives a clue, wear a hat on your head, 
so a thimble on your finger, but you weRr a hat to keep your 
head warm and a thimble for sewing •• _you don't go round wear-
lng a thinble on you.r finger for sewing. II Hi s an ewer was 
the result of a rather complicated set of relationsh:Lps domin
ated by the pll.rpOS8 of a hat on head, 8.nd the fact that a 
thimble is not always worn on a fin r while sewing, althou.gh 
it has no function except in s 

--,~ 

B. 82 /83 (2) - completely ignored the first part, while 
B.80/86 (5) read it and interpreted the relation as His used 
for" - i.e. a hat is used for your head, a thimble is used for 
sewing. 

One error was due to the overlooking of lIflinger" e.g:-
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B. 83/91 (4) said that 1Ihand" seemed to be the be st, but on 
rereading, he noticed "finger ll

, which he had not even seen 
before. 

Item 15. 
A hand is to an arm the same as a foot 1. s to what? 
(1) Ie (2) toe, (3) finger, (4) wrist, (5) knee. 

N=412. (2) 64, (3) 5, (4) 10, (5) 21. 

Only 2 errors were repeated - each illustrating a 

di.fferent approach - e.g:-

B. 101/100 (5) - when asked to check g8.ve 'leg t, not having 
even noticed it in his first reading. 

B. 82/83 (2) - " ••• bec.ause a foot h8.sn' t got the others, but 
has got a toe" -' i. e. an arm has got a hand, so a foot has 
got a toe. He not only failed to see the exac.t relationship, 
but reversed the direction of the original statement e 

A cor-rec.t response was given by B. 99/105 although he had 
not worked out the relationship, and sa:l.d that I1toe ll would 
be just as good as 1I1eg l!. 

Item 19. 
Coal is to a railway engine as what is to a motor car? 

(1) motor cycle, (2) smoke, (3) wheels, (4) petrol, 
(5) horn. 

N=15. (1) 5 cases, (2) 2 cases, (3) 5 cases, (5) 3 cases. 

'rhe only error which was repeated was that of G.84/88 

(5) who forrnulated the question as "coe.l railway 

engine, horn 13.0es with car" - Le. she was looking for some 

distinctive characteristic of a motor car. 

Item 22" 
A motor car is to a wa.gon as a motor cycle is to what? 

(1) walking, (2) horse, (3) buggy, (4
L

) train, (5) bi cle 

N=35. (1) 9, (2) 20, (3) 63, (4) 9. 

Two interesting points were illustrated in th.e rework-

ing:-
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(8.) Some children chose (3) because they interpreted it 

as referring to the " s ide-chair ll of a motor cycle - e.g:-

G. 130/125 (3) - 11 ••• a wagon is what a motor car tows behind, 
and a motor bike take s a sort of buggy wi th it. II (i. e. WB .. gon 
:::: trailer). 

B. 116/116 (3) - " ••• because a bugp:y fi ts on to a motor cycle. II 

Vilhen told that a buggy is a small cart, he changed to (5} II> 

G. 115/116 (3) - 11 ••• bugg,'-y goe s wi th motor cycle. 11 

part of the sentence was just ignored. 
The first 

(b) Sd2x children gave the correct answer, but had not really 

formulated the question adequately - ee g:-

G. 116/120 (5) - 11 ••• because you can si t in a motor car and 
in a wagon, and can si t on the seat of a motor cycle and on 
the seat of 8. bi cycle. !I 

G. 108/114 (5) - " •.• because motor car and wagon have wheels, 
and motor cycle and bicycle have wheels e II 

G. 106/108 (5) - II ••• the first part is to tell you that a 
wagon goes wi th a car, and so a bicycle goes wi th a motor 
cycle. tt 

In this, and other similar c8.ses, the words "is to aU, 

which are crucial, were passed over very lightly as merely 

indicating some rather general association. Further question-

ing to clarify the origina.l relation usually resulted in the 

seelng of the correct answer wi th all the signs of ilinsight tl
" 

tem 26 
spi tal is to the sick as what is to criminals? 

(1) doctor, (2) asylum, (3) judge, (4) prison, (5) sentence. 

N=19" (1) 10 cases, (2) 3 cases, (0) 4 cases, (5) 2 cases. 

There were no errors made in the few cases in which 

thi s i tern was reworked" '1'he original weighting of errors on 

(1) may have been due to Ilatmosphere effect;fl in conjunction 
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with a failure to clarify the requirements of the problem -

i.e. hospital - sick - doctor. Such could be the case where 

the I'hospi tal- sick lt part of the sentence was prepotent - and 

the "criminals tl thus ignored. 

Item 30. 
·Better is to good as worse is to what? 
(1) very good, (2) medilJIl:l,(3) bad, (4) much worse, (5) best. 

1\!= 57" ( 1 ) 11, (2) 7, ( 4 ) 7 5, ( 5) 7" 

I_rhis proved to be one of the most difficult i terns in 

the test for the children to explain, and of the 19 intelli-

gib1e explanations, 14 concerned the choice of (4), although 

for different reasons:-

(a) Failure to read the questlon fully - e.g:-

Bo 133/132 (4) - II ... we've been taught that you start off 
wi th better, best and so on, and this does the S8me ... starts 
bad, worse, much worse. II When asked to read the question 
again and to note what the first part sta:trted wi th, he said -
"good - better, so ltbad tl 

- I didn't really read the question 
properly. It 

G. 105/101 (4) when asked to read the question again said 
that she hadn't bothered about the first part. 

(b) Confusion over "bad fl and "worse ll - e"g:-

B. 113/118 (4) - II ••• bad means the same as worse practically , 
so can't take that, so take much worse. II 

B. 100/112 (4) - tI ••• bad goes with badder so much worse goes 
with worse. II 

(0) Altering the direction of the analogy - e.g: ... 

B. 121/125 (4) - It ••• better is to good is on the good side of 
it and much worse is worse than worse l1 - i.e. is on the worse 
side of worse. In this and 5 other cases the analogy was 
read thus:- better down to good, worse down to much worse. 
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B" 111/106 (4) - illustrated this way of handling the pro
blem in h.i s comment - HIf you are worse than wors-e, then 
you must be much worse. II 

Go 101/100 (4) argued - IiGood is a bi t worse than better, so 
much worse is a bi t worse than worse. II .' 

Be 115/110 (4) illustrated his choice as - 11 ••• normal writing, 
and it's much improved so better; nornlal writing and it gets 
worse, so much worse; II - :L e" he interpolated I good I and 
'bad f without recognizing the fact - normal-good-better; 
normal-bad (1. e. worse) -much worse, and then equated Ilbad 'l 

wi th "worse than normal II. 

(d) Other types of errors are illustrated in the following 

examples: -

Go 117/118 (2) - " •.• worse would be medium between worse and 
excellent and better is just about as good as good II - 1. e. 
she was trying to judge the words " absolutelyll instead of 
"relatively". AXlOther choice of (2) W'lS justified more 
reasonably by G. 97/105 (2) - II ••• p;ood seems not to do so 
good when it I S better, so worse must be to medium lt 

- L e. she 
was thinking of a classification such as, better-good-medium
worse .. 

G. 72/76 (4) chose" worse it because it occurred in both the 
instr'uctions and the answers. 

G. 76/80 (5) explained her reasoning as - ill said better is 
to good and I\j:ust looked at 11 bestfl and said "bestlt,tt i.e. 
ignored Il wors tYl altogether. 

(e) In two cases the correct answer was given for the wrong 

reason - e.g:-

B. 108/110 (3) - 1I ••• because it is the opposite of worse. tl 

B. 106/118 (3) II ••• because better is a bi t more than good 
and much worse is worse than worse \I - L. e he should have 
chosen (4) on his own argurn.ent, and in fact could not ,justify 
his choice of (3). 

ss is to cattle as bread is to what? 
(1) butter, (2) flour, (3) milk, (4:) ~ (5) horses. 

101. ( 1) 53, (2 ) 41, ( 3) 5, (5) 1. 
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All groups made errors on this item, mainly on (1) 

and (2), and these can be classified as:-

(a) Pailure to read all the data, Le. the first part of the 

sentence, or all the answers, e.g:-

Go 113/125 (1) - "If grass is to cattle, then bread you 
usually have butter with it" - in fact she had not looked 
along the line past "butterll. 

G .. 108/114 (2) - lIyou make bread from flour. It VVhen asked 
what the first part of the sentence was there for, she re
read the i tern and said - tlCattle eat grass and bread is 
made from flour •.• oh ••• perhaps (4) because cattle eat grass 
and men eat bread." She commented that previously she had 
only read the first two answers. 

B" 100/112 (1) when asked to exphdn he reread the question 
and changed to (4) t1 ••• because I wasn't looking at grass and 
cattle." 

B. 95/103 (2) when directed to read it again and to look at 
the part at the beginning of the sentence, he said - "\Nell, 
cattle eat grass •.• so (4) ••• 1 hadntt really read the first 

t " par .• 

(b) EducingRdifferent l"elation - e.g.: ... 

G. 11'7/125 (2) 1I ••• because cattle eat grass and bread is 
made out of flour tl 

- Le .. she educedthe relation ligrass is 
whatrnaJce-cattle" and then reversed the dlrection -of the 
analogy. 

B. 110/113 (2) changed to (4), " ••. because at first I thought 
it might have .something to do li'li th ingredients." 

Be 82/83 (2) - III thought gl"'ass is to cattle (make s cattle) 
and flour make s bread. 11 

B .. 108/110 (1) - " .... because you usually have butter wi th 
bread. II When questioned about the significance of the first 
part, he could not see past the relation lfgoes wi thl1. 

B. 93/100 (1) - " ••• well the nearest to bread is butte~1i 

G. 96/96 (1) in her explanation of (1) summed up the a tti tude 
of those who chose "butteI'll because it is I1nearest to bread 11 

- you have to find what with it.fI 
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(c) Educing the relation but misapplying it - e.g:-

Go 93/89 (1) - " ••• because you can put butter on bread, and 
yam can I t put flour on it to eat it." When asked how she 

t 'h . d f It t· 11 h . d I1W 11' ., go T.. e J. ea o. ea lng , s e sal. - . e., grass 1. s T.O 

cattle' is eating, and if you put butter on bread you can 
eat that.1I 

B. '76/80 (1) - l1you eat bread and butter toge.ttmer, cattle eat 
grass and we eat bread and butter. 11 

(d) A more sophisticated form of type (b), is illustrated in 

the following report:-

B. 121/125 (3) - "Bread and milk go together; when bread is 
spoken of, then usually such necessities of li~e as milk 
usually go wi th it, for example you go to the shop to get 
bread and milk ••• bu t ••• oh •.• I hadn v t seen I1butter" it could 
be (1). II When asked why the first part of the sentence 
was given he said - "You can't have cattle without grass, SO 
it can't be (3) but it's (1) because bread and bu.tter always 
go together. ll A further question as to the sort of con
nection between grass alJ.d cattle resulted in this comment -
"Grass is the main food,' so it would be (4) if iZYl± ).ook at 
it that way" II 

Item 38. 
A king is to a k:ing:1om as a president is to what? 
(1) vice-president, (2) senate, (3);-rep.ublic, (4) queen 
(5) democrat. -~ 

N=93. (1) 48, (2) 20, (4) 19, (5) 12. 

Girls made 55% of the errors on this 1 tem, mainly be-

cause of a heavy choice of (1). Almost all the errors result-

ed from ignorance or confusion about the meaning of president, 

republic, senate and democrat, hence the analysis of this 

1 tem dld not produce much of value from the point of view of 

error causing processes. The obvious choice of (1) was 

forced on many Children, because it was the only word which 

had at least a modicum of relationship with president, as (2), 

(3) and (5) were unknown. One characteristic which appeared, 
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when children were asked to work the question aloud, was the 

tendency for attention to be focussed on the five words, at 

the expense of the sentence, so that when questioned about the 

significance of liking to kingdom1t, these children showed that 

they had not really considered this part of the problem. 

In some cases the correct answer was given for the 

wrong reason - e.g:-

G. 117/118 (1) changed to (3) when asked to reread, because 
"the president rules the public of a club. II Similarly 
Go 116/120 who thought of a president as having to do with 
a grolJ.pof people. 

G. 112/114 (3) could not explain her choice clearly, but 
tll.ought of republic as II something to do wi th a council. II 

B. 94/102 (:5) chose hi s answer because - I1When there was 9. 

poll day dad was telling us about it and saying that Wl.r. 
Holland1. s the president of the republic in New Zealand. n 

B. 76/80 (3) described tlrepublic ll as l1goverrunent or sometbJ.ng 
like that,ll and was not able to give any relation between 
l1kingll and "kingdom ll except to point out that one had "dom ll 

added on. 

is to object as loud is to what? 
(1) soft, (2) small, (3) heavy, (4) weight, (5) sound. 

N=57. (1) 81, (2) 4, (3) 14, (4) 2. 

F'ew errors were repeated, and those that were, result-

ed from a failure to understand the structure of the question, 

or a misreading of a word. 

(a) Failure to understand the requirements of the problem - e.g:", 

B. 108/115 (1) - " ..• because 111 011d" and HsoftH are opposites." 
'!\Then aslred if that was what he was required i~o find, he re
read the qu.estion and saw that 'l8.rge t described 'object f so 
(5). A similar situation arose with G. 97/98 (1). 
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B@ 95/96 (5) -(Le. correct answer) thought that 'loud' 
would go with'sound', altbough he had not really seen the 
structure of the ciuestion at 8,11. A similar reason was 
given by G. 92/84-(5) for her choice. 

(b) ]V[isreading or wrong interpretation of a word - e.g:-

G. 108/114 - could not make any headway with the question .. 
When she read it aloud it was found that she was Y'eading 
fobject' as tobj~ctf (i.e. protest) and could not think of 
the word as having any other meaning. When the correc:b 
pronunciation was given she saw that "large" was an adjective 
h,ence (5). B. 95/96 (5) also mispronounced 'object', lJI.rhile 
B. 82/83 (4) mispronounced lobject' and read 'loud' as 
'load f, hence the answer given was 'weight f" 

captain is to a ship as a mayor is to what? 
(1) state, (2) council, (3) ~, (4) boss, (5) lawyer. 

1\1=110. (1) 15, (2) 68, (4) 5, (5) 13. 

Errarn were concentrated on (2) throughout all groups, 

although other errors are inclUded in the types illustrated:-

(a) Hejection of the correct answer on reasonable grounds-e.g:-

G. 130/125 (2) - II A captain rules over a ship SO mayor over 
a council. n Her !'eason for rejecting (3) was - !l we ll, he 
is not the highest person in the city •.• the coun.cil is made 
up of people responsible for different things that happen 
and the mayor l s one of them. fl 

G. 118/115 (2) chose (2) rather than (3) because the mayor 
is head of the council - "a body of men who keep rule over a 
ci ty - to keep order. 11 

G. 110/123 (2) - If A ship has a captain so a councj_l must have 
a mayor over it." 

G. 106/108 (2) - 111 used to 11_ ve in Kaiapoi, that hS.d a 
mayor and yet it is not a city, so it can't be a fclty', it 
must be t council' JI 

G@ 83/83 (2) - "'I'he head of the council is called the mayor, 
just as the captain is head of the shipo 1\ 

(b) Misreading or misinterpretation, e .. g:-
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B. 100/105 (1) - HThere is a major in the arrayll - LeG this 
is part of the state, so (1). 

B. 82/83 - read 'major' for 'mayor'. 
the correct answer" 

vVhen corrected he gave 

G. 100/104 (5) - itA lawyer puts down laws and if he says it is 
to be the law everyone has to obey it." When asked what this 
had to do with "mayor", she was puzzled because she had read 
it as 'rnagisf and thought this must be 'magistrate' - hence 
( 5) • 

B. 97/104 (1) - l1V{ell a mayor is high up, and he should be 
to state. II Q,uestioning elici ted a description of f state i 
as - tla big high building that rules or something, II - L e. 
a captain rules in his ship, a mayor rules in his state. 

(c) Failing to read all parts of the question - e"g:-

G. 109/112 (1) - ItMayor belongs to I state' • It When asked why 
she said "belongs to t1, she an swered - 11 just a word that came 
to me. 11 She had completely ignored the first part of the 
sentence. 

B. 111/102 (1) - also completely ignored the first part, and 
on rereading changed to (2). 

B. 90/92 (4) - " •.• because both bo s se s or leaders. 11 

read the first part. Similarly Go 72/76. 
Had not 

(d) Unfamiliarity of 

G. 114/117 (2), when asked if Christchurch had a mayor, she 
said "no"! 

B. 98/96 - had no idea what a I#m.ayor i i 8. 

B. 90/92 (4) - said that there was only one mayor for New 
Zea18.nd. 

G. 90/96 (3) - thought that there was a mayor for each suburb 
of a city. 

(e) Correct answer but inadequate explanation - e.g:-

B. 115/110 (3) took fcity' because tla council is where a 
mayor wor ks" - L e. he was thinking of IIcouncill1 a.s a build
ing - e. g. council chambers. 
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G. 108/114 (0) - had completely ignored the flrst part of 
the sentence - similarly G. 90/96 (3). 

Item 50. 
A revolver is to a man as what is to a bee? 
(1) wings, (2) honey, (3) flying, (4) wax, (5) stilJE.. 

N= 8 L ( 1) 1 '7, (2) 78, ( 3) 0, ( 4) 5. 

(a) Educing a more general relation - e. g:-

G. 117/121 (4) - "A man uses a revolver and bees use wax. II 

B. 91/96 (2) - 'IA man might own a revolver just as bees own 
honey. t1 

B. 90/92 (1) - "Well, a man needs a reVOlver, like a crook, 
he needs it like a bee needs wings. II 

G. 97/98 (1) - tI ••• beCatlse they belong to a bee. \I When ask
ed what the first part of the sentence V'laS there for she said 
that it was just an exaraple of !lwhat goes with what." 

These examples show how an. error may result from the 

educing of a reasonable but insufficient relation. When 

children were asked the question - "VJhat does a man use a 

revolver for?1I in most cases they gave a correct answer and 

inmlediately changed to II sting". 

(b) Failure to use all the data - e.g:-

G. 117/118 (1) - 1I ••• because a bee has to have wings to fly 
with. II When her attention was drawn to the first part she 
gave the correct answer and said that she had just passed 
over it before. 

G. 100/104 (1) - gave her answer straight away, completely 
ignoring the first part. 

E. 87/94 (2) - " ••• because a bee gathers honey. 11 When asked 
about the first half he read it and said - HOh! - suppose you 
should say fsting' is to bee because it is a weapon,lt - i.e. 
he had overlooked the first part. 

G. 91/96 (2) - changed to (1) - 11 ••• because a bee has to have 
wings to be able to fly. II She was looking for the most im-
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:eortant characteri stic of' bee and ignoring the first part. 

B. 77/79 (1) - also lQoked for the most important character-
1 stic - i" e. IlIf a bee didn I t have wings it couldn I t fly. Il 

In some cases the whole sentence was considered, but 

some of the ;five words given were ignored - e.g:-

B. 83/91 D.) - when asked to read the question again, he 
changed to (5) because 'he had not seen it on hi s first read
ing. 

G. 96/96 (2) - when questioned she said that when she came to 
"honey 11 she did not read past it. 

(c) Wfisreading and unfamiliarity of a word, e.g:-

B. 102/100 (2) - when asked to read the sentence he had 
difficul ty in pronouncin.g "revolverH but finally managed it 
and chose (2) as the best word. When asked to check over 
the other words he rejected (5) because "string" had nothing 
to do with the question" 

G. 104/108 (2) - " ••• because honey belonps to bees. II r.luestion
:tng elicited the fact that she tad not kn.ow what a IIrevolverll 
was - but when told it was a lJ gun 1;1 she changed to (5). 

G. 90/96 (2) - passed over the first part because she was not 
at all sure what a tlrevolverll was ... just Il some thing to do with 
a: man. It 

(d) Correct answer but inadequate reason, e.g:-

G. 90/97 (5) ... if ••• because a bee stings. II She did not have 
any idea what a "revolverll was. 

G. 100/95 (5) - °All bees have stings, but not all bees have 
honey." Wilen asked to explain how this was related to the 
first part she said that she did not know the word "revolveI'll. 

G. 84/88 (5) - iiI just chose (5) because it looked right li 
-

although she had no idea why the first part was there. 



(II) Q.E!:tegory l8 ). - Verbal Reason~. 

(A).- Multiple Choice Items. 

Item 36. 
son of my father I s si~ter is my (?) 

(1) brother, (2) nephew, (3) cousin, (4) uncle, 
(5) grandson. 

N::::95. (1) 16, (2) 51, (4) 12, (5) 22" 
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frhi s proved to be a most confusing item for some 

chi Idren, as can be seen from the following exmnple s:-

(a) Unfamilari ty wi th, or mi sinterpretation of the word 

B. 106/118 (2) 
b .. imself. 

did not know the word, and has no cousins 

B. 83/91 (4) - when asked about the word !1cousinlt he sHid 
that he thought that cousins were only girls, - Le. he has 
no boy cousins. 

B. 110/113 (5) il1ustrRtes a relat-;ed confusion which muddled 
some' children - L e. inabili ty to distinguish between1tcousinl1 
and "nephew". . 

(b) Confused about the relationships in the item, yet can 

describe "cousin" correctly - e. e.;:-

B. 124/123 (5) - hesitated betvveen (2) and (5), but when ask
ed if he had any cousins he was Rble to describe the cousln 
relationship accurately, 8J:1d changed to (3). 

B. 92/92 (5) - 11 ••• because the son of father's sister ••• well 
it was sort of a wild gue s s. II . Vilien a,sked if he had a cou.sin 
he described the relationship accurately. 

B. 82/83 (5) - illustrate s ve~T clearly the confusion caused 
by preserl.ting an abstract relationship whlch has to be 
applied concretely, - "My'rfa ther, I would have a si ster, my 
sister has a son and if 1 WR,S my father's son I'd be an uncle 
to him. I was th1nk1nf!, that I was my father I s brother so my 
81 ster I s son would be my grandson." vvhen asked if he bad a 
cousin and if so what relation the cousin would be,he answer-
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ed - ilYes - the daughter of my mother's si ster. II 

(c) J:i'ailure to read all the rec-mirements of the question, e.g:-

G. 91/96 (4) - gave the correct relationships but had not 
seen that what was required was the relationship to herself -
i.e. she had ignored the limy" as the end of the Dentence. 

G. 93/89 (5) - just saw II father lt and II son 11 so gave (5). 
She had not stopped to consider ttsisterll at all. 

(d) Correct answer with inadequate 1'easons:-

B. 115/117 (3) - but could not clarify the disti'nctfuon between 
Il nephew lf and l1eousin" - similarly G. 106/108 (3). 

G. 83/83 (3) - !I ••• because (1), (2), (4) and (5) c01).ldn f t be 
girls, and a cousin ean be a girl, so it must be (3).!I 

orge is taller than F'rank, and l:i'rank is taller than 
Jf:lYr18S, then George is (?) .J81nes. 
(1) taller than (2) shorter than.9 (3) just as tS.l1 as, 
( 4 ) say whi c h ) 

83. (2) 40, (,3) 24, (4) 36. 

(a) Lack of confidence, e.g:-

B. 126/116 (4) - "these always get me muddled. 11 he had chosen 
(4) because he was muddled, not because he thought that there 
was enough evidence. 

G. 113/125 - \II don t t like the se, I stl'lrt reading then it 
goes all wonky.IIWhen asked to read the question carefully 
she gave the correct answer. 

(b) F'ailure to note the specific requirements of the task. 
e.g:-

B. 126/128 (2) - if ••• because ,Jame sis shorter than George. 11 

On rereadtng the question he gave the correct answer - i.e. 
he had worked out the re1atlonshlp correctly, but overlooked 
the sped_fic requirements of the question. 

G.. 106/108 (2) - put tl'1em in reverse order, i. e. read the 
words 1Ital1er thanff but worked backwards - George smaller 
thaD Prank etc., so that George wO'u1d be shorter than ,Tarnes. 
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B. 80/86 (2)- 1I ••• because .James is shorter than George;" -
i.e. he got the correct order but forgot or overlooked the 
paI'ticular requi rements. 

( c) Ji'a1lure to see a crucial word - e. g:-

G. 93/89 (4) - on reading the question she stopped at the 
question mark, and had not seen ".J81nes H at tr..\e end of the 
line. 'rhi s error occurred wi th 5 other children, who gave 
(1) as the answer (Le. correct answer), because not having 
read IIJ81nes" at the end, they thought that the question was 
concerned with a characteristic of George, not specifically 
related t08'ranJer or iJames. 'Phese 5 ranged from B 102/113 
to G. 86/88. 

B. 126/116 (4) - when asked to work the que stion, was so in
tent on "James fl that he kept on overlooking flGeorgel1 in the 
sentence. 

(d) Confusion in keeping j_n mind the requirements of the 

task - e.g:-

B. 91/96 (2) - in demonstra.ting hi s answer he drew line s to 
represent the names, i.e. a long line for George, shorter 
for F'rank and a shorter one for .Tames, then a fourth line 
shorter still to represent George again (because h1s name 
occurs again after James) - therefore George is the shortest, 
so (2). 

B. 83/91 (3) - "Well George is ts,ller than Frank, so F'rank 
and .Tames must be about the same height, so (3).11 W1'len 
asked what he had to flnd, he said that he had to compare 
Frank and J'ames, although on being d:i.rected to reread the 
questIon he saw the requi rements and gave (1). (1. similar 
proce s S occlJ.rred wi th Go 97/98 (3). 

B. 76/80 (2) had dtfftculty in reworldng the item, but. flnal
ly established the correct relatlonshins. of George as taller 
than ,T8Irles, and then put ",Tn in the bracke:bs. 

(e) Misreading of words - e.g:-

B. 103/107 (3) - when reading the quefltion re8.d "taller t.han tl 

in eaeh case as 11 smaller than \I. 

(f) Correct answer w:tth inadequate reasons (apart from. the 

5 cases described in (e) above) - e.g:-
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Go 105/101 (1) - but she could not explain clearly, and it 
seemed that her answer was due to"atmosphere effect'! - i. e. 
"tallness". The same situation arose with B. 97/105 (1). 

Item 48. 
If Harry is older than William and William is just as 
old as Oharles, then Oharles is (?) Harry. 
(1) older than, (2) y')unger than, (3) just as cold as, 
(4) (cannot say which. 

N=107. (1) 34, (3) 57, (4) 9. 

(a) ,:['he greatest number of errors resulted from the failure 

to see the word lIHarryli after the question mark (8 out of 20 

errors) - ranging from G. 115/116 (3) to B. 80/86 (2). it 

typical explanation was:-

G. 86/88 (3) - "William. is just as old as Charle s, so they 
are iust as old as each other. II When she was asked wl'lat it 
was that she had to find, she said - "What Oharles is." 

(b) Another recurrent source of error (5 out of the 20) was 

the establishing of the correct relation, but the reversal of 

the speciflc requirement - i.e. Harry is older t~ Charles 

( 1), instead of Oharle sis younger ~ Ear!,;! (2), e. g:

B. 124/123 (1) - "Well, if Ha.rry is older than Willi BIn ••• 

(etc) ... then Harry is the oldest so (1). 

(c) Similar to type (b) was failure to ma.intain direction and 

the confusion of the task reCluirements - e.g:-

B. 110/118 (4) - 11 ••• because 'just as old as' doesn't help, 
you can't tell who is older." From questioning it appeared 
'that although he read the first part - lIHarry is older •. II it 
was completely overshadowed by the prepotent phrase _ II just 
as old as, II which he presumed was the key statement. 

B. 100/112 (3) and 13. 108/115 (3) both became confused about 
what they were tryin[?: to find. On rereading they gave the 
correct answer. 
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G .. 96/96 (2) and G. 92/84 - read Holder thanl! throughout -
i.e. an assumption that this was the smne type of question 
as (37) wherelltaller t11.an ll occurred throughout. 

B. 91/96 (3) and B. 94/102 (1) were completely lost in their 
explanations, because they could not reconcile the presence 
of two different Harrys in the same questionJ 

Item 51. 
If Paul is older than Herbert and Paul is younger than 
Hobert, then Robert is (?) Herbert. 
(1) older than, (2) younger than, (3) just as old as, 
(4) (cannot say which). 

N=85. (2) 53, (3) 22, (4) 25. 

ifue same general type s of error appeared on thi s item -
e. g:-

(a) Reversal of the specific requirement - e.g:-

B. 110/118 (2) established the correct relationship and 
placed Robert as olde"st then said - tI ••• so Herbert is younger 
than Robert .•• so (2)~' 

(b) I~iailure to see the word Herbert after the question mark, 

B. 108/110 (1) - he argued that Robert is older, but did not 
know that he had to compare Robert and Herbert specifically. 

(c) Confusion of direct:Lon within the task - e.g:-

13. 111/102 (2) - lIPaul i s ~Tounger than Herbert, so Paul is 
younge st, so if Paul is younger than Herbert, then ••• oh •.• 
the other way round, Paul is older than Herbert, then Paul is 
younger than Robert, thelJ. .•• oh •.• Robert is younger than 
Herbert; II i.e. the necessity to think of Paul in two "directionsl1 

at once, as both older and ,rounger, was the stmnbling block. 
IJ:his proved to be the major difficulty of the item in several 
cases, as the children refused to think of Paul in two re51e s. 

B. 101/109 (3) read - IIPanl is younger than Robert, then 
Robert is younger than Paul, but Herbert is younger than 
Paul so Herbert is equal to Robert, so (3). II ~Phi s bO~l re-
lIleI'sed the direction of one statement - thereby ruining an 
otherwise well reasoned answer. 
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B. Open Answer Items. 

Item 45 -a foreign language, boy:::: Kolo 
good boy :::: Kolo Daak 

iThe word th!lt means good begins with what letter (Ans.=D). 

61. (K) 80, (G) 15, (Others) 5. 

'fhe few errors made on reworking, added li ttle to the 

obvious classification of errors suggested by the percentages 

above, i.e.-

(a) Partial understanding of the tasle re8ul ting in the choice 

of on despi te the fact that the first line rules it out -e. g:-

B. 95/103 (K) - " ••. because Kolo means good. 11 When asked to 
make sure by reading again, he said, ItI think Daak is, because 
Kolo means boy, II i. e. he had not really stopped to look at the 
question carefully. 

G. 90/96 (K) - When questioned, she said that she thought you 
couldn't change them around, i. e. Kolo Daak could not be re
versed. 

(b) Ignoring the main part of the item in carrying out the 

instructions of the last line - e.g:-

B. 91/96 (g) - When asked why he chose It g t1 he replIed - til 
don't know any foreign language. lI 

B. 76/80 (g) - When a.slr.ed what all 
question was about,he said that it 
did not help to give the answer. 
read slowly and clearly to him, he 
gave a correct explanation. 

Item 570 

of the first part of the 
was a foreign language, but 
After the first part was 
immediately chose (D), and 

In a foreign language very hot :::: Soto Gran 
very cold := l::j1oss Gran 

~.'he word thB.t means ver;L begins wi th what letter? (Ans.=G) 

N=49. (F) 41, (S) 39, (V) 16, (Others) 4. 

Only 10 errors were repeated, and these can be divided 
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up into two broad groups - L e. :-

(a) Asstunption that the words cannot be reversed (a type' of 

tlhabi tual di re c ti on fI ) e (Phi s led to confused attempts to 

explain the cb.oice of un or (F) or both - e.g:-

B. 102/100 (S and F) - 1I ••• because I thought you wouldn't be 
allowed to reverse them.1t . 

G. 101/100 (S and F) - vVhen explaining her choice she got 
confused because she did not think the words could be re-
versed. When asked - IlVJhat if the V'Jords don tt need to be 
in the S8me order?1I - she answered n ••• might be (S) because 
••• no, hot and cold are both the same word ••• no, I think 
very begins wi th (G) because hot and cold can t t be the same 
word - must be back to front.iI Similarly G. 91/96 (S) and 
B. 95/96 (S), both gave (G) when told th.8 t they could re
verse the words if they wi shed. 

(b) Failure to note the requirements of the task, ranging 

from the forgetting of the actual mode of recording the 

answer, to the ignoring of the crucial data, e.g:-

,Go 111/106 (Gran) - 1. e. did not give the tter as asked; 
similarly G. 105/105. . 

B. 98/96, could not give an answer, 1I ••• because they should 
be round the other way, II 1. e. he established the correct re
lationships but then overlooked the actual answer required. 
When asked to read the item again he gave (G). . 

G. 83/83 (IT), ignored the first part, but when it was pointed 
out that she could not answer the question without it, and 
when it was read again to her, she gave the correct answer. 

B. 83/95 (V), also ignored tll.e first part, but when his 
attention was directed towards it, he decided on (:81

), 11 0 .. 

becau.se J~oss sounds like hot, II 1. e. he completely mi ssed 
the crucial point of the task. 

B. 103/99 (S and F) - n ••• no, (V), because the top part might 
be just to fool you") 
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Item 62 
a foreign language so-me food -- Belio Prac 

some milk ::::: Klup Prac 
some food and YJ]_ilk Be){o otoh Y(lup Prac 

'Phe word that means and begins wi th what letter? (Ans.=O) 

3\1=49. (K) 82, (B) 6, (p) 4, (a) 4, (3) 4. 

'IlJ:1e main source of error was failure to note the 

requirements of the task - as described for item 57, e.g:-

G. 112/114 (K) iICnored tbe top half of the i tern completely 
and just counted along the third Itne to the third word. 
Similarly B. 110/118 (K), B. 108/115 on and B. 97/104 on. 
B.I03/99 (P) read only the first two lines, saw that IIPrac ll 

was repeated so gave (P) as his answer, j. e. a carr;r over 
from the procedure for item_ 57. 1\ simi 113.1' neglect of the 
third line of tIle data led B. 98/96 into a confused attempt 
to find where tho word !land" fitted in. 

G. 106/108 (otoh) had overlooked the 81)ecific instructions 
to give the I1l e tter l!, similarly B. 91/96. 

'l'here were 5 cases in vlJhich t:-he correct answer was 

given for a wrong or inadequate'reason, e.g:-

B. 108/110 (0), merely read the four letter sentence back-
w8_rds un-til he came to the third word - i.e. 110tohll. '[1his 
procedure was due to the persi stence of the method of x'eversal 
which had been nece ssary for the correct solution of item 57. 
Three other children e;ave the correct answer for this reason, 
whi le the fourth, G. 105/105 (0) ex;-)latned that she had 
chosen 0 because it was the only new word in the last sen
tence, although when asl{ed Wl1ich VVOJ'ds the other three 
t1 forei gn language II words repre sen ted, she wa,s unable to work 
these out correctly. 

the letter that follows the letter that comes next 
after K in the alphabet. (Ans. = 111). 

N=40. (1) 85, (H) 8, (,J) 2, (Otbers) 4. 

Of the 27 errors repeated, 24 were (IJ) and 3 (N). It 
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is clear, without; any incUv:i .. dual analyses, that the error 

sprang from a superf:tcial or inadequate reading of the item 

in the ma.iori ty of cases~ It is hard, however, to convey 

the surpr:tse whIch many children expressed, when asked to 

read the item again and when noticing, for the first time, 

that there was more to it than just givingllthe letter that 

follows lL f1 Furtherrnore, in reworking the item it was clear-

ly evident that some children had made up their minds what 

the item required and several readings were necessary before 

thi s 11 set tl could be broken. Several examples illustrate 

the type of error involved:-

B" 121/125 (L), when asked to read aloud, read through 
'. . d . d . t t' If h III[ II queS'LJ_on an gave an I111me .. :ta e re8.c lon, ••• 0 _0 ••• 

was t;Tpical of many ranging from the top 1. 0,. group to 
lowest group. 

the 
This 
the 

G. 115/116 (L) illustrates the stubborness with which some 
cling to their original interpretation. ~Vhen asked to read 
aloud she still gave (L) - again, after reading. slowly she 
gave (L), and did not see her error untful it was read for 
her twice, with emphas1s. 

In the case of the three who answered (N), the reason-

ing was very similar - e. g:-

B. 108/115 (N) argued thus - IlvVri te the letter, that I s one; 
th.at follows the letter, that I s two; that comes next after 
the letter, that I s three; so it must be three ,letters on 
after K, so (N). II 

Most of these errors illustrate a type of II difficulty 

1. e. the i tern sounds a Ii ttle complicated, but 

the clearcu t feature llwri te ... letter ... follows •.. K .• 11 be-

comes prepotent and obli terates the other terms of the item, 
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thus reducing it to a straightforward question, easily 

manageable. 

(1) rbs 

'The dlstribution of errors for the total group was 

more evenly spread over the di stractors in thi s category. 

Item 33 
re is a saying, 11 A sti tch in time save s nine. Ii ~Chi s 

means (?) 
(1) A li ttle sewing may save nine shlllings. (2) It pays 
to attend to troubles before they get worse. (3) Work .hard 
and save asmuch-asyou can. -r4J You caiiSave time by 
sewing. 

1\[=120. (1) 42, (3) 38, (4) 2 1. 

Succe s s or fai lUre on thi s item apoears to hinge to a 

large extent on the sub j ects I interpretation of the word n sa-;r-

ing lt • In all 17 cases of error on this item, the children 

concerned did not know what a "saying" was, Le. they did not 

understand that the statement had a general application and 

t.herefore required a general statement to explain it. With-

out this understanding the children chose an answer whicb. was 

related to the statement ei ther by way of 11 sewingtt or by 

\I saving". In many cases, rl'mglng from B. 121/125 (l) to 

G. 84/88 the correct answer was given when it was explained 

that "a proverb tells a little stor-y, or is an example, which 

tells us something about the way we behave or the way we 

should behave, in all sorts of situations.1! 
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Item 59 
~lJ:lere is a saying, IlA drowning man will grasp at straws. It 
11'hi s means (?) 
(1) A man will sink more easily than a straw. (2) Every
one should learn to swim. (3) Desperate people cling to 
absurd hopes. (4) 11hose who cannot swim should stayon 
land-. -. .- , 

1\1= 69. ( 1) 35, (2 ) 33. (4) 32. 

(a) As in item 33 the word "saying ll was not understood, e.g:

G. 111/119, described a "saying" as a superstition", B.83/95 
as "just a bit of information". 

(b) Some errors arose from a partial generalization of the 

It • If • saylng , e.g.-

B. 124/123 (2) n-1J\Jel1 , the saying is a sort of a ••• 1ike, 
there f s one about fox and grapes, a proverb, 8.nd means it I S 

no use trying to swim when you canlt so everyone shOUld learn 
to swim. 11 Although he had not really bothered about the 
ilgr>aspj.ng at straws", when hj~s attenti.on was drawn to l.t he 
rationalized by adding IIIf you are drowning and can't swim, 
nothing can save you." 

G. 115/116 (4) said that a saying is Ifsomething true, but 
cut shortll and when her attention was drawn to tlstraws ll she 
said - "Oh .•• then it must be (1)" - Le. she had genera1i.zed 
a part of the statement, but when the other part was pointed 
out she went straight tobhe statement in which it was pre
potent, although this statement was more specific than her 
first choice. 

B. 102/100 (2), also ignored "straws" and justified his choice 
of (2) by saying - "A man mig'htn1t drown if he could swim.1! 

G. 100/109 (1) ignoJ"'ed f1st raws l1 and read absurdn as l1absentil. 

(c) Right answers for wrong or inadequate reasons, e.g:-

B. 110/118 (3) when asked to explain (~J) he interpre ted. 
" abSU1'd Dopes" as lIexcited hopes ll • 

B. 108/110 (3) - II ••• because desperate people grasp at straws 
when they are drowning. n He did not appreciate the generaliz
ation involved in choosing (3). 
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G. 97/105 (3) - !i ••• because they kind of hope that nothing 
wi 11 happen to them. II 

B. 94/102 (3) chose (3) because of the similartty of lie;rasplt 
and 11cling". "tlbsurd H he descrj_bed as lIa severe hold". 
Similarly G. 96/96 (3), Le. "grasp =- cling1!" 

Item 65 
re is a saying, I'Make hay while the sun shines. It '11'1i8 

means (?) 
(1) Hay made in cloudy weather is poor. (2) Haste makes 
waste. (3) ake' the best of Lour ~portuni ties. (4) Hay 
grows best in 81JlYlmer. -r.~It is easier to work in the sun 
than in the shade. 

N=48. (1) 23, (2) 8, (4) 42, (5) 27" 

(a) As Cl'ln be 1geen from the above percentage s, the Ii teral 

interpretation of the saying had a strong attraction, and 

thi s was borne out by the fac t that of the 8 errors Jrl ade in 

which the generali ty of the saylng was not appreciated, 5 

were 6n (4) rl'lnging from B. 115/117 to 13. 87/94, the ex-

planations given bej.ng similar, and qui te reasonable, apart 

from the failure to understand n sayingll. 

(b) 'I'wo eX81nples of well 8up-oorted errors demonstrate the 

rel'lsonable arguments that may lie beh:tnd a wrong response -

B. 121/125 (1) explained that;, lIa sa~Ting is a sort of 'jokine>: 
tip' - the answer isn't (2), and I don't think (3) means the 
smne because you have an oppor·tuni ty to make hay A.l1 the time, 
but it's best in the sun. Not (4) because it's only harvest
ed in summer; and (5) is not true. II 

G. 119/119 (2) - It ••• becan.se if you m.ake the hay before it 
is ready the cl'lttle will not eat it. n 

(c) Change to correct answer - e.g:-

B$ 103/99 (2) when asked to check al1 the otllers changed to 
(3) IIbecause it's a better one, I didn't really see it the 
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fi rst time. 11 

G. 100/109 (1) changed to (3) - " ••• because to 'make the 
best t sounds tmportant. "! 

(d) Misreading occurred in one case only - e.g:-

B. 100/105 (1) had difficulty in explaining his choice, untj~l 
it was found that he was reading - lI]\;lake hay while the sun 
rises. 11 

Item 70 
re is a saying, flAll is not gold that glitters. It 

this means (?) 
(1) SOlle gold has a dull finish. (2) Appearances are 
often dec ti ve (3) Diamonds sTJ8.rkle more than gold. 
(4) Don cheap jewellery. - (5) Some people like 
to make a of wealth. 

N=36. (1) 31, (3) 25, (4) 14, (5) 31. 

It was clear from the reworking of thi ~ item, t.ha t 

these children did not grasp the significance of the saying 

fully, nor did they understand the statement - iiappearances 

are often decep ti ve \I • .In though the most popular choice 

was (5) - i.e. 12 of the 20 errors were on (5) - this choice 

was not made confidently, and when asked to check all the 

other statements, many of the children changed to one of the 

other distractors. 

In several cases statement (2) was considered, and 

either accepted or rejected - e.g:-

B. 124/123 (2) - his original choice was thus correct, but 
when asked to check through the others he changed to (5) 
" •.• because weal thy people have more money and -like to show 
it off; It .10 e. he had not really unders tood the saying. 

B. 110/118 (5) when asked to check through. the staternents 
again,chane:ed to (2) with a correct explanation and said ttl.at 
he had not really looked at (2) before. Similarly B.100/112. 
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GQ 111/106 (2) changed to (1) H ••• because appearances 
doesn I t just mean jewellery, but could refer- to clothes, 
and the saying refers to jewellery. II 

B. 110/113 (4), rejected (2) tI ... because a deceptive appear
ance is on.l'1 a shiny artificial appearance, so it must be 
(4).11 

G. 90/97 (2) did not know the meaning of tldeceptive ll and ex
p li'=tined her choi ce thus - "I:';ven though gold gli tters you 
don I t have to take any notice of the appearance of it. II 

(J) ~ory (10) - Number Ser:i~~. 

Item 17 
e number is wrong in the following series. What should 

that number be? (Just wri te the correc t number in the 
brackets) • 
5 10 15 20 25 30 35 39 45 50 (Ans. ::: 40). 

N=62 (39) 97, (Others) 3. 

Although it is clear from the percentage of 97, and 

the structure of the item, that practically all the err'or8 

were due to a failure to meet all the requirements of the 

problem, the errors which were repeated (ranging from B.115/ 

110 to B. 76/80) galle further insight into the strength of 

the set whIch obliterated the second half of the instructions. 

In 7 cases the direction to reread the instruct10ns carefully, 

resulted 1n the correcting of the response to (4<,1», but 1n 

the other 10 cases two or more read1ngs were required before 

the second half of the instructions was noticed - e.g:-

B. 108/115 (39) when directed to read the inst;ructions aloud 
still could see noth1ng wrong wi th (39). 

G. 110/103 (39) reread the 1nstru.ctlons, but still gave (39). 
VJhsn the instructions were read aloud to her, with emphasis, 
she s.til1 could see nothing wrong (although she had demonstrat-
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ed that the correct number was 40). 

G. 91/96 (39) read instructions aloud and gave (39). When 
asked if 39 was the correct number she ans\~ered - "Yes -
because 35-40. 11 Not until she was asked directly whether 
she should write (39) in the brackets, did she change to 
40. Similarly with 7 other children. 

21 
number is wrong in the fo1J._owing series. 

that nuxnber be? 

1 7 2 7 3 7 4 7 576 7 8 7 

What should 

(Ans.=7) " 

N= 54. ( 8) 46, (7'7) 22, (9) 17, (6) '7, (Others)'7, 
Omissions 29 cases 

There was an unusual nurl1ber of omissions on this item, 

indicating that some chj_ldren were put off b:T the format of 

trH3 problem or by their experiences with item 17 (there were 

no omissions on 17). Althoue;h 7? is listed aR an error above, 

j t i 8 a very i'(Ugb.te1:'ror, of the 8ame nature as (8). As in 

the previous i tern the few errors repeated resulted from 

failure to meet the snec:Lfic requirements of the problem. 

Item 47 
number is ·wrong in the followtng serles. 

that number be? 

2 3 4 3 2 3 4 0 2 4 

What should 

(llns.=3) 

68. (4) , (2) 2 ( 1) 13, (5) 12, (0 th e l' s) 6, 
Omtssions 30 cases 

(a) Failure to meet the specifie requirements of the problem-

B. 106/118 (4) when asked to reread immediately chtmged to 
(3) • 

(b) Inability to break away from a grouping of three, e.g:-
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G. 107/112 (1 ) attempted to group the numbers 2 3 4, Z, 2 
i.e. reversing the direction of the second group. 

In this and the 8 other cases of this type, the 

strong set to group in 38 was coupled with the ignoring of 

disturbing figures, e.g:-

G. 111/106 (3) - explained that her answer referred to the 
second 3 in the series, thus the series should read 2 3 4, 
2 3 4. though she was sat1sfied to i2'nore the remaj.nder 
of the series, wb.en asked whether her aT'r8ne:e111ent fi tted in 
with all the figures she said that it did not, and began 
another rearrant"ement 1n 3s. F'inal1y after many unsuccess-
ful attempts, it was sugD'ested that she try pairs, and alrrlost 
st:raigbt away she gave the correct answer. 

'I'bis Iithreeness ii of tbe series, sugg;ested by the first 

3 figures - 2 3 4:, is a good exmnple of what Slmmel (see 

p.89 above) described aEl 11cUvisibi11tyli in. his experiment -

i. e. the 8.ttrac tion of an overlearned property of numbers. 

(c) In a few cases the pr1nc101e chosen involved the ignor-

ing of other figures, although not the adoption of a triplet 

arrang:ement - e. g -

B. 82/83 (3) - i.e. the 6th figure - 3 - should not be in
c luded, L e. 2 3 4 3 2, 4: 3 2 4. 

G. 72/76 (i1:) - Le. the 5th f:tp;ure should be (4) - " ••• be
cause there are the other 4s; - 2 3., 4 3 4 3 4 3, 2 4. n 

B. 76/80 (5) - Le. the 4tb fie;ure should be (5) so that the 
series could read 2 3 4 5. 

In the first two of tbese eX8J!1ples, the wrong response 

arose from an ina.dequate but qui te complex attempt to struct-

ure tb.e problem. 
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Item 67 
nl~ber is wrong in the following series. 

should that r:mmber be? 
What 

1 2 4 8 12 32 64 (Ans. ::: 16), 

N::::28. (12) 4 cases, (1) 4: cases, (0) 4 cases, (32) 3 cases, 
(3) 3 cases (24) 2 cases (2) 2 cases (6) 2 caRes, 
(others) 4 cases Omi ssions 12 ca.ses. 

I£rrors were well spread out on thi s i tern, although 

most of the repeated errors fell into the first three of the 

types described. 

(a) Partl a1 struc turlng of the problem, l. e. a principle 

which applied to pa.rt of the data was accepted without a.ny 

check to see whether or not it fitted in with the rest of 

the problem - e.g:-

B. 118/122 (24) - "12-32 should be 12-24 because 1-2, 4-8, 
32-64, so 12-24, and as 12 i sn I t half 32, change 32 to 24.11 
1'11i s boy found a principle whlch required the insertlon of 
24 into the series, but in explaining this he was also con
scious of the fact that he must change one of the numbers, 
so changed 32 to 24, and overlooked the fact that he now 
had no place for 64. When asked to read the problem. agaln 
he changed to 16 wi th a correct e.xp1anatlon. 

B. 100/105 (24) II ••• ins tead of 32 - you double each time. II 

Vilhen asJIed to work trle question aloud he saw tbis his orig5nal 
re8.ding was incomplete, did not fit all the data, and changed 
to 16. 

G. 117/118 (32) - " ••. it should be 60, because 4 + 4 == 8, 
8 + 4 == 12, so the one before 64 must be 60, 60 + 4 ::: 6'L 11 

She had found a principle (+4) whlch fitted some of the data 
wi thout having checked against the total strnctu;r'8 of the 
serle s. 

G. 118/115 (24) - tI, •• 1,2,4,8,12,24 - :r saw 
made me think of doubling, so 2 x 12 :::: 24. It 

to read the series slowly aloud she did not 
position of 8 and 12. 

2,4,8 and that 
Until directed 

see the ju:xta-

G. 108/114 (24) _ It 1 + 1 == 2, 4 + 4 :::::: 8, 12 + 12 -- 24. 11 
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She ignored the 64 and in subsequent attempts could not 
break away from the pattern she had chosen. 

B. 86/96 (24) also said that he saw that each one was doubled, 
but had great difficulty in seeinR~ the inconsistency between 
8 and 12. 

(b) Satisfaction with a ,;ustifiable, but inferior solution -

e.g:-

G. 10'7/112 (1) - " ••• all the rest are even, so (1) must be 
the wrong number; should be (0).11 Her satisfaction at 
finding a solution blocked further exploration of the 
si tuation - similarly wi th five others ranging from G.IIO/ 
103 to G. 94/102. 

(c) F1ailure to meet the specific :pequirements of the task 

was evident in thi s item as in others of the same type. In 

some of the example s given above, "I::;he ch:i.1dren commi tted the 

double err'or of following a wrong or incomplete principle, 

and then expressing this answer in the wrong way. 'l'here 

were 4 cases in whlch the correct reasoning was followed, 

but (12) instel-ld of (16) was entered in the brackets (rang-

ing from B. 121/125 (12) to B. 108/115 (12) ). 

(d) Loss of direction or inconsistency within t:;he task - e.e;:

B. 113/118 (32) - It ••• is the wrong number because 1 + 4 :;;:;: 4, 
4 + 4 ::::: 8, 8 + 4 :::: 12, but 8 + 12 does not equal 32, so 32 
is wrong. 11 Thi s boy not only used a false statement (1+4=4) 
but after having establish.eel the principle of (+4), lost 
sight of it in attempting to relate 8, 12 and 32. 

G. 96/96 (1), changed to (64) as the wrong numbe 1\ ••• be-
cause it should be 52; 2 + 2 :;;:;: 4, 4 + 4 = 8, 8 + 4 :;;:;: 12, 
and 12 + 20:;;:;: 32,32 + 20:;;:;: 52;11 Le. she established two 
inconsistent principles, did not attempt to .relate them, and 
then gave her answer on the basis of one of them. 

(e) 'l'here was one case of complete lack of confidence, which 

may have been paralleled. by others who omi tted the item - e. g:-
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Go 106/108, would not even attempt the i tern after one brief 
glance and di smi ssed it wi th the comment - "I CB.n f t see any 
reason. 11 When asked to read it aloud, however, and look for 
some connections, she worked through the problem thus - "Well 
2 x 32 := 64, and 1 x 1 == 2, and ;~ x 2 == 4, so 12 should be 16, 
Bnswer 16 11 J 

tern 74 
number is wrong in the f011mving series. 

that number be? 
1 2 5 6 9 10 13 14 16 18 

What should 

(Ans. ::::: 17) 

18 0 (13) 4 cases, (5) 3 cases, (3) 3 cases, (12) 2 cases, 
(19) 1 case, (8) 1 case,(2) 1 case, (7) 1 case, 
(9) 1 case, (4) 1 case. Omissions 7 cases. 

Note the spread of errors, as for. item 67" Of the 

23 cases in whlch there was etther an error, or an inadequate-

ly supported correct response, 11 were of the latter type -e.g:-

G. 122/127 (17), saw pai.rs of adjacent nurnbers, 1-2, 5-6, etc., 
so concluded that the last patr should be 16-17, hence the 
18 should be changed to 17, and 17 given as the answer. 

Thi s justification was inadequate, as it ignored the 

constant difference (of 3) between the pairs and made use of 

only one of the two prtnciples involved. As there is no way 

of' dl stingui shing between a 16 corx'ected to 17 and an 18 correct-

ed to 17, it is not posstb1e to judge how mrmy of those giv-

inp~ 1'7 (in the total sample) had really worked the item correc t-

ly. 'lne 11 who gave the cOr'rec t answer for thi s inadequate 

d f ' B ].3·on /132 to 1.B. 101110". reason range .rom~. ... I' I 

'rhe main type of' error noted was similar to that des-

cribed in the previous item - i. e:-

(a) Partial structuI'ing of the problem, e.g:-

G. 126/124: (7) explained that II ••• 6,7, +3 ::::: 10 so the 9 
should be changed to '7, because 1,2, +3 ::::: 5; 6,7, +3 = 10. \I 
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She had found a principle which could account for part of 
the serles but wh:tch d:td not fi t in wi th the other nwnbers. 
When thi s was pointed out t;o her, she reread the problem and 
chanp~ed to (1'7) - " ••• because it goes in pairs, 16-1'7.11 

B. 110/113 (5), L e. 5 should be 4 so that the series would 
go 1 + 1 := 2, 2 + 2 = 4, 4 + 2 = 6, 6 + 3 = 9, 9 + 1 = 10; 
the progression was thus +1+2+2+3+1, then at 13 the same pro
gression started over again, i.e. 13 + 1 := 14, 14 + 2 = 16, 
16 + 2 := 18. 'l'his rather complex principle accounted for 
most of the data, but was based on the ignoring of the gap 
between 10 and 13.. When attempting to rework the item, thi s 
boy could not breA.k away from the schema he had constructed. 

B. 115/11'7 (5) - H ••• because it goes by 28, Le. 246. 11 

VVhen asked to read the item aloud he saw that he ha.d ignored 
most of the data. 

B~ 108/115 ('7) - 11 ••• '7 :i.nstead of 6 because 1 + :~ .~~ 3. +2 .. 5, 
+2 ::-:: '7. \I He igrlOred the remainder of the series. 

G. 110/103 (12) - " ••• 13 should be 12, because it goes 10, 
12,14,16; II - i.e. he Ignored the first p8rt of the series. 

G. 108/114 (3) provIded a good illustratIon of the "plecemealI1 
approach to finding a principle - tI ••• 2 sh01.lld be 3 because 2 
is an even number and it should be an odd nwn.ber because 1,0, 
5, ••• oh ••. no, that isn't ght ••• 16 is wrong because it should 
be 15, it goes odd even, odd e:veu!1 ~When asked about the gap 
1 18, she said - "0h1- should be 1'7, because 16-1'7. II 

(b) Correct principle witli. lncoX'rect application, e.g:-

(t. 114/11'7 (15) - 11 ••• 16 should be 15 beC8l.1Se +3,+1,+3,+1. II 

WIlen she apDlied this principle and came to 16 she changed to 
1'7 - Le. she had made a sJ5p in getting the right order of 
+3, +l. 

B. 102/113 (13) - II ••• 13 sb.ould be 12, because 1-2, •.. oh gee 
••• thought it was 1-2, 2 figures, then 5-6, 2 figures, then 
9-10, 2 figures, then 13-14, 2 figures, so should be 16 
changed to l'7,tl Le. merely a lapse in appl;dng the correct; 
principle. Similarly B. 100/112 (12) and G. 106/108. 

B. 110/118 ~ 16) gave the correc t explanation but overlooked 
the specific requirem.ents - L e. the correct num.ber as tho 
answer. 
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on cate - Ari thmetical Eea 

xpence 
48 pence? 

each, how many pencils can be bought for 
( ~ • = 8)0 

N=30 G (24) 4:3, (6) 23, (28) 10, (48) 10, (Others) lA, 
Omissions 15 cases$ 

Of the 15 omissions, 9 were concentrated in group 7; 

presumably the item looked very similar to problems in artth-

metic which many group 7 children would stilrbe strugp;ling 

with in schoolwork. 

'['h.ere were only 6 errors in the reworking, 2 due to 

confusion as to how to tackle the problem (B. 77/79, G. 84/88), 

1 due to wrong division (G. 72/76 (9)), 1 due to irrelevant 

procedure (G. 86/88 (28) - 112 s1.xpence s fun one shi lling, 2 

into 48 goes 28 times, answer 28), and 2 due to misreading,e.g:-

B. 102/113 (£1-4-0) - Le. 48 x 6d - he read the question as 
Il a t 6d each how much would 48 pencils cost?1I 

G. 97/105 (248) - i.e. 48 x 6d = 248d, a similar misreading. 

Although there are no examples here of 24 as 8.n answer 

(43% of the total errors) it is likely that this answer was 

due to a misreading of 48/- for 48 pence. 

each 5 below that:; has a 7 next after ito 
many 58 you count. 

Tell how 

7535723 7 5 6 772 5 7 3 4 7 7 520 7 5 7 837 
2 5 1 7 9 6 5 7 (Ans. = 4) 

108. (8) 41, (3) 23, (7) 15, (5) 6, (2) 6, (Others) 6. 
Omissions 5 cases 

'l'his item was included in category (ll)\.because of its 
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numerical fOITnat, although it is different from the other 

four, and bas something in common wi th 1 tern 68 of category 

(8) • Errors re suI ted from:-

(a) Miscounting.- Only 3 of the 22 errors were directly 

due to miscounting - (B. l18/la2 (2), G. 90/97 (5), G. 83/83 

(3)) - Le. establishing the correct procedure bU.t then mis-

(b) Mi sreading. - The renL9.ining errors were accounted for by 

various types of misreading, as illustrated in the following 

exarrrp Ie s.:-

B. 129/142, interDreted "next after" as "next but one afte 
8.1 though he correc ted hilllself' after some he si tation. 

n 

G. 106/108 (7) - i.e. she counted each 5 with a 7 either side 
of it; similarly 9 others ranglng from Ct. 100/109 to 1:3" 72/'79. 

G. 100/109 (7), not only misread(as above) but when 8.sked to 
read the item aloud, read H ••• that has a 7 next to it.1I 

B. 101/109 (5), read the ins true tions as il'7 before it, II and 
not only rai sread, but mi scounted; similarly -:3 other's ranging 
fran B. 101/109 (5) to G. 72/'76 (3). 

B.95/103 (8), merely counted the 5s and ignored part of the 
instructions. When asked to reread the item, he read tI ••• a 
7 befo it. II Simi larly G. 100/95 (8). 

B. 91/96 (1), looked for a 5 with a '7 each side of it. 

G. 93/89 (7), 1n explaining her choice pointed to 1, Le. 
the 6th figure from the end, and said that should be a 7. 
She was attenroting to find the correct number of a series -
C:t:'. item. 21 (~mrlber serie s) where '7 i s recurrent as -:r~~l s 
item. 

(c) two cases the correct answer was given for the wrong 

reEU30n - e. g:-
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B. 82/83 (4), 
happen to be 
order of 5-7; 

counted ever:'l 7 wi th a 5 after it, and there 
4 of t11ese, jUEd:; as there are 4 in the correct 
similarly G. 84/88 (4). 

Item 56. 
a man has walked east from his home 7 miles and then 

w8.1ked west 4 miles, how many miles is he from home? 
(Ans. == 0). 

N=74. (11) '73, (7) 8, (Others) 14. 
Ornlflsions 5 eases. 

(a) Failure to cla,rLf'y the requ,irements of the problem - L e. 

the item was attempted 8S if it read, " ••• east from hIs home 

7 miles and west from his home 4: miles •.. II • Coupled iJvith 

thls was the ignorinl?, of tb,e last part of the Droblern, II ••• 

how many miles is he from home?" and the substitution of the 

question - tlhow many miles has he w8.1ked? II. 

Of tbe 27 errors, 20 were of this type, with variationtl 

in the answers depending on the extent to which the f'Dlse 

direction was followed up, e.g:-

G. IJ2/114 (11), in bel" explanation she drew a line represent
inc; 7 miles to the B, C81ne rIght back across her starting 
point and drew another line from, that point to tbe \/, thm,1 GX

p18ined th8.t he had gone 11 m:iles. 

G. 108/114 (22), Le. 7 rrdJe:'l to the east, '7 les back horne; 
4 mlJes to the west, 4 miles back home; 22 m11es in all. 

B. 115/117 (11), said that he had just added tl:1.e figures, but; 
wher) asked if he had noticed the words !!from hornell he worked 
it out again and changed to 18 - i.e. 7 miles E, 7 miles back 
to home, 4: rrdles liv, so 1[3 miles altogether. B0 110/118 who 
went through exactly the same procedure verbalized hi s wo 
lng and said - fl ••• then how far has he wsUred? 11 

G. 100/104 (15) - fl ••• ll miles altogether, no .•• 1S, because it 
1 s 4 mi le s back again to home." 

(b )Wronp; 8r1SWer with correct explanat:'Lon, i.e. 6 children 

when as1.<eci to exolain their answer corrected it spontaneously 
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B. 97/104 (11) fl ••• well, he walks 7 miles E from home, then 
4 mIles W;f'romrthe 7 miles .•• t.hen he will be 3 miles from his 
home. 11 

B. 87/94 (7), when asked t.o r'ead again, changed t.o 3, with a 
correct explBnat.:lon. In bj,s first reading he had seen tIle 
words - "from his hmne 7 miles.," and so just put down 7 with
out woddnf, the problem any further. 

B. 102/100 (7), drew a di agram to eXD lain hi s working, wi th 
1:;; and W at. rie;ht angles, but as soon as he bee:an to explain 
t.his he saw his mistake and corrected it. 

(e) Wrong directions for E and W, e.g:-

G. 119/119 (7), drew a diagrara with TJ; and W at right angles 
and then said that the end of tbe 4 mtles W line would be 
a,bout 7 miles from home. 

(d) No attempt to analyse the question - e.g:-

C'ro 101/100 (28), multiplied 7 x 4 1I ••• beca,use I thought they 
were a long way away. fl 

G. 83/83 (28), also multiplied 7x4 and when questioned showed 
that she had little idea what the question was about. 

(e) Misreading, and lack of confidence, e.g:-

B. 118/122, a sked, "Doe sit mean di stance from horne by the 
W8,Y he carl1e, or s trai gh t across? 11 From hi s diagrara it appear-
ed that he had mistaken the direction of IN, but when asked 
to reread he gave the correct answer and explained that the 
class was doing a problem in school like thi.s one in which 
the di rec t1 on was :3, and he had read W as S. 

G. 113/125, said she could not do this sort of problem, and 
wanted to leave it, yet when urged to try, she gave the 
correct 8.nswer with a correct explanation o 

(f) Right ansvver for the wrong reason, e.g:-

B. 108/110 (3), fir just sald 4 frorn 7 ::=: 3, [l but when asked 
to explain th1 s he drew the wronr:; eli rec tion s and changed hi s 
answer to 4. 

G. 93/89 (3) drevv a diagrarl showing a line to the and one 
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to the IN. 8..nd estimated that it would be about 3 miles 
across to home. 

Itern 71. 
have a large box wi th 2 small boxe s in it and 5 very 

small boxes in each small box, how many boxes are there 
in a11? (Ans. = 13). 

N==30. (8) 33, (10) 30, (11) 10, (7) 10, (Others) 15. 
Omissions 2 cases. 

rrhere were several typical procedures used in arriving 

at the wY'onp; answer, e. g: - forge ttlDg to add in the large box 

(Ans.l2); forgetting to add in the 2 small boxe s (Ans.ll); 

falling to add in the 5 boxes twice (ADS. 8)t multiplyj,ng 

the 5 boxes by another 5, or 4 (Ans. 28 or 23); adcUng an 

extra 5 boxes for the large box and then subtracting the 

large box (Ans~ 14); mul tiplying 5 by 2, then agl'lin by 5 

Almost all of these errors could be classified in 

one group - i.e.~ 

(a) F'9.ilure to clarify the renulrements of the problem due to 

9. hasty readlng, or to the prepotency of some elements at the 

expense of others, (20 out of 24 errors) e.g:-

G. 117/121 (11) - ill large and 2 small and 5 in each of the 
2 SIDa.ll boxes, n L e. in concentrating on the i151n each of the 
2 small boxe s II she ave rlooked the coun ting ln of the 2 small 
boxes" 

B. 126/128, rnerel·,V gained a vague idea of the recmlrements of 
the problem, multlplled 5 x 2 - a correct step, but then mu.lti-
plied this again by 5 and added in the 3 boxes. On rereading 
he gave the correct answer. 

G. 115/116 (14), "2+1 == 3, 5 ver,] small boxe s in each, so 3x15 
=15, now take away the large box, so 14.11 When asked to re-
read the quest:ton she gave the correc t answer. 
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B. 115/110 (8) e.xplained - "l large and 2 small == 3, and 
5 very small boxes in each small box;::: 8. tl When asked to 
reread the que 8tion he said - tio-o shJ I didn't read it througb., 
I thought 5 small boxes, but it I s 5 in ~ small box. It 

B" 110/113 (15) illustrates the difficulty involved in keeping 
all the elements of the problem in mind - "Well, 1 box, 2 
boxe s ;::: 3 wi th 5 very sm all boxe s in each box, so 15. 11 When 
asked to reread the item he said - "It says thnt there '.s a 
large and two small and you have five boxes in the small boxes 
and the bigb tI When asked to check whether there were 5 
1n the big box, he went on - "No, I didn't noM_ce the'small' 
so j.ts .11; 2 sets of 5, that's 10, then ••• 13, I see now ••• 1 
wasn't thinking about tbe 2 small boxes. \I 

G" 108/114 (8) - HI large and 2 81nall and 5 ve 
••• it's 13." 

small. .. 0hJ 

the 2 
After 

G. 109/112 (8) - III large and 2 small::;: 3, and inside 
sma11'boxes there are 5 'very small boxes, so it f s 8. 11 

rerending she sald - 1I0hJ .•. I see, there are really 5 in each 
b l 'A, II ox, so .,V. 

B. 102/113 (11) III an.d 2 small boxe s :;:: 3 and 5 in each small 
box so that's 5 in each = 10 •.• ohl - change my views, it f s 13, 
I didn't add in the 2 little boxes. 

All the se eXaYnple s are typlcal of thi s type of error, 

where a rereading or an attempt to explain led in most cases 

to the production of the correct answer. 

(b) Lapse in applying the correctly forrnulated procedure - e. g:-

G. 117/118 (JA), gave the correct exo1anation but had made a 
slip in her addj ng up. SlrnilaY'ly B". 95/96 (12) and G. 90/97 
( 12) • 

( ) "1' • t t t· f th d' 1. • c l!JlS].n·Jerpre·~a,J.on o. _e 'Nor lng - one case on_y - J.oe:-

B. 98/96 (12) asked liDo you coun.t the bi gone? ••• I dldn It 
count the big one because :t t says 'in all' and the large box 
is not in one. II 

Item 72 
a boy can run 250 ft. in 10 seconds how many feet can 

he run in one- fifth of a second? (Ans. == 5). 

N=24. (50) 42, (125) 8, (10) 8, (2) 8, (150) 8, (other's)20 
(Omi ssions 14 case s) 
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There were relatively more omissions on this item 

thEm. on the others in the category - possibly due to a 

genuine inabili ty to nlake sense of tl~e problem, or to lack 

of confidence as a result of experiences in school ari thUl,etic. 

It was clear that for many children thts item was not 

within their range of experience, and the first two types of 

errors described below, illustrate two ways of reaCil.:dng to the 

situation - i.e.:-

(a) Failure to structure the problem at all, e.g:-

G.130/125 could not see where to start, and the problem had 
to be broken up into parts for her before she could see what 
to do.ti'i ve other cbi Idren, ranging from G. 117/121 to G. 
90/97 were also unable to tackle the problem. 

(b) Partial structuring through IIcUfficulty reductlonll, i.e. 

the problem was re shaped into the simple form tt250 di\i:ided by 

5~' by ignoring 1110 sect! and treating !lone-fifth of a second fl 

as Ilfil1e seconds fl - e.g.:-

G 108/114, (5<») was satisfied with her procedure, until she 
ad,ni tted its inadetluacy vlfhen questioned. Similarly 7 others 
ra11ging fr01n B. lOB/lIS to G. 96/96. 

(c) Correct procedu.re but incorrect apolication - e.g:-

G. 122/127 (3) gave the correct explanatlon but made a shnple 
error in dividing - which she corrected spontane01J,sly (i. e. 
250 dl videO. b,r 50 ::::; 3). Sim:i la 1'1"17 4< others ranging from 
B. 128/128 (26; i.e. 250 divided ~y 50 = 20) to~B. -115/110 
(10; i.e. 250 divided by 50 = 10). 

(d) Attempted solution 'N:'Ltb. confused structure, e.g:-

B. 113/118 (50) - IlVJell 1/5 of a second =: 5 into 250 ::::: 50, 
because 5/5th8 in ••• no} •.• can't be right because 'I:;here are 
more than 5/5th8 in 10; :20 lnto 250 ::::: 1 because there are 
~~O 1/5s of a second in 10 seconds. 11 rrhis boy was qui te con-
fused about tbe properties of' 1/5th. 
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G. 110/123 (125) - "5 into 25 == 2; 250 di vlded by 2 ::::: 125, 
and thi sis the answer becnuse a fifth of 10 seconds is 2 
second s, if 1. e. she took the 1/5th out of context. 

B. ;100/112 (25) - "Cross off the 0 and that '.'lfil1 give you a 
fifth because when you mUltiply by 10 you ,ilist add -an 0.1\ 
\ivhen asked if he was sure about thi s he changed hi s ground -
ttl/5th of 10 seconds is ~25 80 divide 25 into 250 ::= 10. II r.rhis 
boy was also con.fused about 1I1/5th ll • 

G. 111/119 (125) - 11250 di vided by 2 because 1/5th is 5 
_1_ l' 10 If 1"Jn. t ~ t d th .1-- • • 1 ~ ;.', 0.. • vrilen aSJeCl. 0 rea .. e qUeSvlOn agaln Sle 
"INelL •• di vide by 50 because 1/5th x 10 :::: 50 fifths, so 
answer is 3. 11 When asked to check this she changed to 5. 

seconds 
said -
tho 

B. 83/91 (2ft. 10 in.) argued - "Divide 250 by 10 ::::: 25, then 
you want 12 into 25, and it I s 2 ft. 10 inches ll 

- L e. he was 
tnking 1/5th, as 1/5th of a minute 12 seconds, so divide by 
J~:2 & 

These examples have been p~iven in some detail because 

they demonstrate the attempt to extract meaning from a 

partially uhderstood task. 

(e) W'isreading - one case only, 1.e:-

B. 133/132 (5) vvhen asked to reread said 1I0h.t I read 1 second 
for 10 seconds. 1I 

(f) Correct answer for wrong re8.s0n - one case only, L e:-

G. 10?/112 (5) ft ••• because 5 into 25 is 5,and 1 into 5 is 5. 11 

\l1}hen questioned it was apparent that 'she ha([ not really 
grasped the eOY'reet stX'uctvre of the task but was read5ng 
250 as ;25& 
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APPENDIX I, 

A ~RY O~ti' SPECIFIC OJ:i' or~IS 

l' ,'vVITH SOME STJGGI};srrIONS POIl DtiPHOV'i:J;i'!Ti3:;]\f'.r. 

~3in.ce tbe cornpletion, of th.e in.vestigation, revised 

forms of the Otis intermediate test have become available. 

Although some items have been dropped (e.g:- the "foreign 

language 11 items) and others b.ave been amended, the revi sed 

fonns are of the same general nature as the original forms, 

and contaln many of the same items. Im.provements in the 

1. out of the items have been made, e.g:- better spacing, 

and the use of capi tals and heavy type for emphasis or 

clari ty. This should result in the reduction of some types 

of errors, yet in the 1ight of the preceding records, it is 

clear that further improvements could be made. The follow-

,inp; comments are based on one of the revised fo1'rns (CD), and 

are intended as illustrations of the ways in which individual 

error analyses may provide evidence, which can be used in the 

improvement of item. construction. 

(a) Analogies:- Such j_tems as "CLO'I'FfES are to a as what 
are to a . HDH (i tern i) could be rnade more specific by some 
such wording as tlCLO'I'HES are related to (or are useful to, or 
have something to do wi th) a NT in just the S8.me way as 

? are related to (or usefuletc. -:. )8: rr"'- 'l'hi s 
wording brings out more clearly the essential structure 

of 1 tern, a struc ture often overloo]red by chi Idren who are 
capable of handling the 1 tem, when they understand 1Nhat j. s 
really required. 

(b) '~ ,t:>' ,.!-, • Th ' d" II h" h t}] b ttl b L,e,LJ.nJ.l<].ons.- "e wor lng W .. 1C e._.s eso may e 
rnl sleadlng, as children are som.etimes uncertain of what point 



of view to take, e. go item 320 
Whi.ch tell s be st what a nlnrT7IYOT is? 

(1) Somethinf~ that turns. 
(2) It goes around. 
(3) A circu18.r rim and hub connected by spokes. 
(4) A round thing to put on a motor car. 
(5) A bicycle always has two of them. 
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A child may argue that not all wheels have spokes, so that 
(3) must be rejected; or that "riml1 and "hub ll may be un
fRln.iliar to a person, whereas a motor car wi th its Hround 
things", or a bicycle, is more likely to be fandliar. rlUj.s 
sort of reasoning depends on an interpretation of !1tells 
best" as-llwould give a person the best idea about. II 

.Another example of confusion wh.ich could result from 
such an interpretat:;ion, is provided by item 2:-

Which one of th.e five words below tells best what 
a GUN s 
(1) shoot, (2) a weapon, (3) a tool, (4) kills, 
(5) a thing, 

D:ist:;ractors (1) and (4) are ruled out as grammatically in
coprect (a weak use of distrActors), yet a cb.ild may be.pre
pared to overlook this a:nd choose (1) because tla weapon" may 
refer to a wide range of ob,j ec ts, where/::ls It shoot 11 doe s at 
least refer to the most ~lm:00rtant characteristic of a gun, 
and th:Ls cou.ld be a reasonable j.nterpretRtion of !1tel1s 
best". 

'rh.at some children are likely to make such interpre
tations as those ::tllustrR.ted, is borne out by tbe responses 

ven to similar i tem8 in the original from B. 

( c) N1.unber sert e s: - In order to G Ihnin8.te orrors d1.w to 
wrl tJng of the 1Jvrong, inste8.d of the eorrect nUY(tber, the 
(11..1.88tion.8 could be reworded - 110ne nwnber is wrong 1n the 
following serios. What shou.ld the cormEc'l' number be? Ii 
I -1- C. rJ (. '7 L1 t;: 7 q 1 0 1'-) ] il. ) 'h ] J b f·'· 1';" . d uom Or J •• e. 0:c 0 ,. ~ _0 . .L S.OU .. O. e re.OJ3:11U __ 8.t,e. 
in oI'der to avoid the possibility of Giving "13!l 8S the 
correct an8wer, btl.sed on a pairing 9-10, ]~~-l4,instead of l2~13. 

(d) EXrrpha sl 8 on certaln parts of the item.: - In s te8.d of hav
ing heavy type for "one l1 

- e. g. tl eh ~ of the words ••• 
etc •.• , Ii the emphasi s should be on the crucial words, e. e:. 
"tells bestll, I1most lmportant reasonsi!.llflrstl!, !tIast!!, -
IImost likeil, as these are the parts of- tIle instrnctton8 often 
overlooked. 
On i. tern 41 - "If a mB.n has walked north from hi IS home 11 miles 
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and them walked south 6 miles, how m!:my miles is he from 
horne? 11 - the 1,'JOrd s IIj_ s he from home? II should be el11pha~li sed; 
alrw the viTord.s Hand tllen walked south etc. If cotlld 
be used instead of "and then walked I! , as tnl'my children 1n
terprGt the (1u8stion 8.S referrine to two separate ,journe;vs, 
each st8rting from home. 

(e) est;ton tnarks:- In item8 of the type nIf Harr;r is 
t8.l1er ••• etc.,11 the question l11arl{ should be made more dis
t:tncti ve, and shoLJ.ld not come near the end of a line, as 
many children assume that they have to read no further, e. g 
item 36 has the line ending in (?) 1Jvi th ItHarryti (to which 
the question mark refGrs) at the beginning of the next line. 
In stea.d of (?), tbe form ? could be used, not only in 
, h . t 'b t 1 ' \I 1 . 1\ h t'· ' . 'G .ese l ems, u, g. so ]_n ang .. ,ogles, w. ere ,,11e ques'Glon 
mark occurs in the middle of a sentence. 

(f) Di sarran,()~ed sentences: - In order to reduce the eonfusion. 
resulting: from the unfmniliarity of dtsarranged sentences, 
and tbe lenp:thy instructions (so often pai-tially overlooked), 
i terns of this type could be rsvl10rded - 11~.M the follow
ine: words to make a good sentenc.e, and then write down the 
letter wi th 'which the senond 'word begins. 11 

An even clearer arrangement of the sec.ond half ot~ the sentence 
1 d b 11 • t'~ "-r c· • • 1 '- t ,', tt d wou._ . e - ••• wrl e ("own lo 1e ~glnnlnPi ,.En, ,er 01 "Ie secon. 

vl10rd of the sentence. \I (In order to avoid confusion 0 

Ilfirst li and II se c.ond"). 
Item 57 reads - liDo wh.at thi 8 mixed-u.p 8entence tells you to 
do:. alphabet the letterWri te twenty-third the of ..• \I 
'there would seem to be It ttle justification for introd'LlCing 
the hazard of a simple miscount, into a problem .. wh:l.ch may,in 
all other respects, be correctly answered. 

(g) UnfElmiliar words:- As indicated for servers.l i.tems in 
the Otis B records, it i.s difficult to pred:i.ct what will 
happen when children .m,eet unfamiliar words. Unless the 
item is ineluded as a test of the partieular worE!. given, 
then a word which could be unfamiliar to children, merely 
through a specific lack of experience, may alter or distort 
the whole point of the item. r!:xmuples in form CD are 
l1institut:ton il (item 43), flcommunication lt (item 27),lIdom.estic" 
(ltem 00) - although of these, the only evidence ava:Llable 
from form B refers to l1instj. tu.tlon ll • 

'l'wo general comments ari se from experIence wi th for-xn 

B; name ly ':-
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(a) 'I1f1.e examples on the front page should be more representa

ti ve, and m.uch more time should be given to explaining the 

typ e s of j. tems, and what is requi red. 

In form CD there are four sample questions:- r~uestion 
(1) uses a form of wording not used in the test, 1. e. 11Which 
one of the five words below tells what an APPLE: is?iI 
though this is doubtless meant as a practice item in order 
to ensure familiarity withnmltiple choice questions, it may 
predispose children to read lIte11s best" as merely 1Ite11s11 
in subsequent items in the test proper (e.g:- the second item 
is of this type)@ 0.uestion (2) is a t;rpe of jtem not used 
in the test. (~,uGstion (3) ls an a.nalogy type item with a 
slightly dLffeI'ent lay-out from those included in the test o 

Question (4), although very similar toaCluestion given early 
in the test (j tem '7), uses a type of answer not used else
where - e.g. iI •••• ( )pence. H In view of this example, the 
words of the very shrdlar type of Question given in item '7 
should be emphasised, in order to avotd confusion - L e. HAt 
sixpence each, how many :00tebooks •••.• etc. II 

It cannot be assumed that; such a brief introduction 

is adequate, or that the giving of examples slightly differ-

ent from the standard form of the j. terns in the test, will not 

lead to at least some confu8ion. It is suggested that:-

L ~['here should be examples of the i terns most likely to 
be mi s:i.nterpreted - e. g:- definl tions, di sarranged sentences, 
analogIes, number series. As there are six IIproverbsl1 items 
in the teflt, and as the records from form B indicate that 
many children were unfEuniliar wi thproverbs, and did not 
,. .' t th . . f' f II • 11 • 11' '- t' f a lJpreCl8. e . e slgnJ. lcance 0 saylng, an J_ US1"ra lon 0 

a 11 saying" could be included in "I":;he examples. 

J.1. There should be specific warnings about the necessl ty 
for reading all the instrUctions, looking at all the choices, 
chec1dng the answer to l11ake sure that it is given in the 
exac t fonn requi redo 

(b) It may be fruitful to experiment with a fo:rm of the test 

in which plenty of room is left, around or after each item, 

or on the opposi te page, for rough working. rPhere is np 
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evidence to show that tests of the "mental ari thrlletic tf type, 

a.re better than those where children are expected to u.se 

rough working as they go along. Children COUld, in fact, 

be encouraged to jot down any working or draw diagr8111s, if 

they wished to. '[nis might result in a reduction of some 

of the superficial errors, which spoil an otherwise well 

reasoned answer. Apart from the fac t that thi sis a common 

d . . t-i- . t· f th 11 bJ YI' • t proce ure In wrJ., ,-,en exannna J_on s 0_ ,e pro _.em "Gype, J. 

could also be of value in urovidinGt useful clues ,t(i) the child I s -'- l __ ) 

methods of work. 



OTIS SELF-ADMINISTERING TEST 
Adapted by 

NEW ZEALAND COUNCIL FOR EDUCATIONAL RESEARCH 


INTERMEDIATE EXAMINATION: FORMB. 


For Standard 3 to Form 2 

Score,,, .. ,,,............. ,,,,.... ,, ...,,.,,,, .. . 


Read this page. Do what it tells you to do. 

Do not open this paper, or turn it over, until you are told to do so. Fill these blanks, giving your name, 
age, etc. Write plainly. 

Name .". .............".............."....... "....................".."....".................."..............."............ Age........................years......."."." .........months 


Boy or GirL". ..................... ,........".. Father's Occupation............."".""......""..........".....................,,,........."....""" .."..."".".."""".."..""."",, ..... ,,,,.... 


Class or Standard .................... School................ ".........................."........................"............."....,,"""... ,,"..... Date......"""...."....................................19.."......,, 


This is a test to see how well you can think. It contains questions of different kinds. Here is a sample 
question already answered correctly. Notice how the question is answered: 

Sample: Which one of the five words below tells what an apple is? 

1 flower, 2 tree, 3 vegetable, 4 fruit, 5 animal """...."......."""...."".......,,-
The right answer, of course, is "fruit"; so the word "fruit" is underlined. And the word "fruit" is No.4; 

so a figure 4 is placed in the brackets at the end of the dotted line. This is the way you are to answer the 
questions. 

Try this sample question yourself. Do not write the answer; just draw a line under it and then put its 
number in the brackets: 

Sample: Which one of the five things below is round? 

1 a book, 2 a brick, 3 a ball, 4 a house, 5 a box "".""""""."".""."".""..".."".".". 

The answer, of course, is "a ball"; so you should have drawn a line under the words "a ball" and put a 
figure 3 in the brackets. Try this one: 

Sample: A foot is to a man and a paw is to a cat the same as a hoof is to a-what? 

1 dog, 2 horse, 3 shoe, 4 blacksmith, 5 saddle "'''''''''''''''''' 

The answer, of course, is "horse"; so you should have drawn a line under the word "horse" and put a 
figure 2 in the brackets, Try this one: 

Sample: At four pence each, how many pence will 6 pencils cost? ".. 

The answer, of course, is 24, and there is nothing to underline; so just put the 24 in the brackets. 

If the answer to any question is a number or a letter, put the number or letter in the brackets without 
underlining anything. Make all letters like printed capitals. 

The test contains 75 questions. You are not expected to be able to answer all of them, but do the best you 
can. You will be allowed half an hour after the examiner tells you to begin. Try to get as many right as 
possible. Be careful not to go so fast that you make mistakes. Do not spend too much time on anyone question. 
No questions about the test will be answered by the examiner after the test begins. Lay your pendl down. 

Do not turn this page until you are told to begin. 
By anallll'ement with Australasian P1lbliahillll' Co., Aa'enta in Australla for (leo. Barrap "Co>, (Copniahted.) 



(no twt writ, on theBe dotted line8.) 
1. 	 Which one of the five things below does not belong with the others? 

1 peach, 2 banana, 3 orange, 4 baseball, 5 plum ........................................................................... 
2. 	 Which one of the five words below tells best what a hammer is? 

1 thing, 2 tool, 3 furniture, 4 weapon, 5 machine ................................................................. 
3. 	 Which one of the five words below means' the opposite of east? 

1 north, 2 pole, 3 west, 4 equator, 5 south ................................................................................... 
4. 	 The peeling is to a banana and the husk to an ear of corn the same as a shell is to what? 

1 an apple, 2 an egg, 3 juice, 4 a peach, 5 a hen ....................................................................... 
5. 	 If we feel sorry for the suffering of another, we have a feeling of (?) 

1 hate, 2 pity, 3 contempt, 4 disdain, 5 eagerness ................................................................ 
6. 	 Which one of the five things below is the largest? 

1 bud, 2 branch 3 tree, 4 twig, 5 limb ............................................................................................. . 
7. 	 Wool is to a sheep as feathers are to what? 

1 a pillow, 2 a rabbit, 3 a bird, 4 a goat, 5abed ..................................................................... 
8. 	 Which word means the opposite of succeed? 


1 win, 2 decline, 3 fail, 4 accede, 5 try ................................................................................... 

9. 	 Which one of the five things below is most like these three: apple, peach, pear? 


1 seed, 2 tree, 3 plum, 4 juice, 5 peel ...................................................................................................... 

10. 	 Which one of the ten numbers below is the largest? (Tell by letter.) 

A 6456, B 8968, C 4265, 0 5061, E 4108, F 7549, G2335, H 9472, J 3286, K 8970 
11. 	 Hat is to head as thimble is to what? 

1 finger, 2 nee'dle, 3 thread, 4 hand, 5 sewing ............................................................................ .. 
12. If the words below were rearranged to make a good sentence, with what letter would the last 

word 	of the sentence begin? (Make the letter like a printed capital.) 
usually are of made tables wood ................................................................................................................................................... 

13. At sixpence each, how many pencils can be bought for 48 pence? ........................................................................ .. 

14. 	 Which statement tells best just what a gate is? 

1 A hole in a fence, 2 Something to swing on, 3 It has hinges, 4 A door in a 
fence, 5 It opens and shuts ............................................................................................................................................................ 

15. 	 A hand is to an arm the same as a foot is to what? 
1 leg, 2 toe, 3 finger, 4 wrist, 5 knee ................................................................................................... 

16. 	 When a new kind of machine is thought of, it is usually called (?) 
1 a discovery, 2 an adoption, 3 a creation, 4 a novelty, 5 an invention ( 

17. One number is wrong in the following series. What should that number be? (Just write the 
correct number in the brackets.) 


5 10 15 20 25 30 35 39 50 

18. 	 What is the most important reason that motor cars have displaced horses and carriages? 

1 Horses were getting scarce, 2 Horses often run away, 3 Motors save time and "time is 
money," 4 Motors are cheaper than carriages, 5 Motors cost less to repair than carriages 

19. 	 Coal is to a railway engine as what is to a motor car? 
1 motor cycle, 2 smoke, 3 wheels, 4 petrol, 5 horn .................................................................. ( 

':0. 	 Which one of the words below would come first in the dictionary? 
1 tramp, 2 saint, 3 razor, 4 quart, 5 grass, 6 night, 7 paint ........................ 

21. 	 One number is wrong in the following series. What should that number be? 
1127.3 141576787 .................................... 

22. 	 A motor car is to a wagon as a motor cycle is to what? 
1 walking, 2 horse, .3 buggy, 4 train, 5 bicycle .......................................................................... 

23. 	 A boy who often tells big stories about what he can do is said to ( ?) 
1 lie, 2 fake, .3 cheat, 4 joke, 5 brag ................................................................................................... 

24. 	 Which one of the five words below means the opposite of difficult? 
1 hard, 2 quick, 3 soft, 4 easy, 5 common .......................................................................................... 

25. 	 Which one of the five things below is most like these three: snake, cow, sparrow? 
1 tree, 2 doll, 3 pig, 4 feather, 5 skin ...................................................................................................... 

26. 	 A hospital is to the sick as what is to criminals? 
I doctor, 2 asylum, 3 judge, 4 prison, 5 sentence ....................................................................... 

27. 	 Which tells best just what a horse is? 
1 It has a tail, 2 a live thing, .3 a thing that works and eats, 4 a large, four-
legged animal, 5 something to pull a wagon .................................................................................:.......................... 

Do tIOt stop. Go ota wit1&. t1t.8 tl8zt page, 



28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

Do what this mixed-up sentence tells you to do. 
letter Write the the in A brackets .... 

Which one of the words below would come first in the dictionary? 
1 brave, 2 burst, 3 broke, 4 build, 5 breadth, 6 brown, 7 bunch, 8 bribe 

Better is to good as worse is to what? 
1 very good, 2 medium, 3 bad, 
Which tells best just what a lamb is? 

4 much worse, 5 best .. 

1 an animal with wool, 2 a creature with four legs and a tail, 3 a lively small animal, 
4 a young sheep, 5 a young animal that eats grass . ... ......................... . 

If the words below were rearranged to make a good sentence, with what letter would the third 
word of the sentence begin? (Make the letter like a printed capital.) 

honey bees clover gather red from ....................... ..................................................................................................... . 
There is a saying, "A stitch in time saves nine." This means (?) 

1 A little sewing may save nine shillings. 2 It pays to attend to troubles before they get 
worse. 3 Work hard and save as much as you can. 4 You can save time by sewing 

Grass is to cattle as bread is to what? 
1 butter, 2 flour, 3 milk, 4 man, 5 horses 

Which tells best just what a lie is? 
1 a mistake, 2 a malicious false statement, 3 an accidental false statement, 
exaggeration, 5 a wrong answer ... 

The son of my father's sister is my (?) 
1 brother, 2 nephew, 3 cousin, 4 uncle, 5 grandson ........ .. ................. .. 

If George is taller than Frank, and Frank is taller than James, then George is (?) James. 
1 taller than, 2 shorter than, 3 just as tall as, 4 (cannot say which) 

A king is to a kingdom as a president is to what? 
1 vice-president, 2 senate, 3 republic, ... queen, 5 democrat . 

Count each 5 below that has a 7 next after it. Tell how many 5's you count. 
753572375677257347752075783725179657. 

4 an 

40. An event which is sure to happen is said to be (?) 
1 probable, 2 certain, 3 doubtful, 4 possible, 5 delayed ....................... . 

41. Which one of the five things below is most like these three: president, admiral, general? 
1 ship, 2 army, 3 king, 4 republic, 5 soldier ............................ ......... . 

42. Large is to object as loud is to what? 
1 soft, 2 small, 3 heavy, 4 weight, 5 sound """""""" .............. . 

43. If the following words were arranged in order, with what letter would the middle word begin? 
Eight Ten Six Nine Seven .................................................................................................................................................... . 

44. A quantity which grows smaller is said to (?) 
1 fade, 2 decrease, 3 dry up, 4 die, 5 sink .......................... .......... ....... . 

45. In a foreign language, boy = Kola 
good boy = Kolo Daak 

The word that means good begins with what letter ...................................... . 
46. A captain is to a ship as a mayor is to what? 

1 state, 2 council, 3 city, 4 boss, 5 lawyer ......... ........ . ................................. . 
47. One number is wrong in the following series. What should that number be? 

48. 

49. 

50. 

51. 

52. 

2 3 4 3 2 3 4 3 2 4........ . ..... 
If Harry is older than William and William is just as old as Charles, then Charles is (?) Harry. 

1 older than 2 younger than, 3 just as old as, 4 (cannot say which) ........... . 
Do what this mixed-up sentence tells you to do. 

sentence the letter Write first this in 
A revolver is to a man as what is to a bee? 

1 wings, 2 honey, 3 flying, 4 wax, 5 sting ...................................................................... . 
If Paul is older than Herbert and Paul is younger than Robert, then Robert is (?) Herbert. 

1 older than, 2 younger than, 3 just as old as, 4 (cannot say which) ........ 
What is the most important reason that bright lights are placed in front of theatres? 

1 so that people can see where they are, 2 to attract attention and look inviting, 3 so 
that people can see the advertisements better, 4 electricity is furnished to theatres cheaply, 
5 to help light up the street ........... , ..... ., . ."" ... , ... ,,. .............. " ....... " .............. , ....... , .............. " .......................... " .................. ., ................. . 

Do n(;lt stop. Go on with the nezt page. 
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~ 3. If the words below were rearranged to make a good sentence, with what letter would the third 

word of the sentence begin? (Make the letter like a printed capital.) 


boys birch the a canoe made barle ............. ".... "." ....................................."... ". "........................"......"....................................... 

54. 	 A person who wishes very much to succeed but fears he will fail is said to be (?) 


1 earnest, 2 anxious, 3 industrious. 4 energetic, 5 cowardly ..................................... 


55. 	 If the following words were arranged in order, with what letter would the middle word begin? 

Week Year Hour Second Day Month Minute .................................................................................................................... 


56. 	 If a man has walked east from his home 7 miles and then walleed west 4 miles, how many miles 

is he from home? ......................................................................................................................................................................................................... 


57. In 	a foreign language very hot = Soto Gran 
very cold = Foss Gran 

The word that mea1'l1 very begins with what letter? ...................................................................................................... 

58. 	 Which one of the five things below is most like these three: cannon ball, wire, penny? 
1 pound note, 2 bone, 3 string, 4 pencil, 5 leey .............................................................................. 

~9. There is a saying, "A drowning man will grasp at straws." This means (?) 
1. 	A man will sink more easily than a straw. 2 Everyone should learn to swim. 3 Desperate 

people ding to absurd hopes. 4 Those who cannot swim shouM stay on land .............................. 

60. 	 Do what this mixed-up sentence tells you to do. 
sum four Write three the one and of .......................................................................................................................................... 

61. 	 Aa object or institution that will not perish or cease is said to be (?) 
1 permanent, 2 stable, 3 stationary, 4 solid, 5 sound ............................................................... 

62. 	 In a foreign language some food = Beko Prac 
some milk = Klup Prac 

some food and milk. = Beko Otoh Klup Prac 

The word that means and begins with what letter? ...................................................................................................... 


63. 	 Which word means the opposite of pride? 
1 sorrow, 2 humility, 3 miserable, 4 conceit, 5 proud ............................................................ 

64. 	 If the follewing words were arranged in order, with what letter would the middle word begin? 
General Lieutenant Private Colonel Sergeant........................................................................................................................ 

65. 	 There is a saying, "Make hay while the sun shines." This means (?) 
1 Hay made in cloudy weather is poor. 2 Haste makes waste. 3. Make the best of your 
opportunities. 4 Hay grows best in summer. 5 It is easier to worle in the sun than in 
the shade ..................................................................................................................................................................................................................... 

66. 	 Which tells best just what a foot is? 
1 to wear a shoe and stocking on. 2 the part of the body on which an animal stands. 3 it 
has five toes and a heel. 4 both feet are the same size. 5 men have larger feet than women ) 

67. 	 One number is wrong in the following series. What should that number be? 
1 2 4 8 12 32 64 ...................................................................................................................................... ( 

68. 	 Write the letter that follows the letter that comes next after K in the alphabet ................................................ ( 


69. 	 If the following words were arranged in order, with what letter woul'd the middle word begin? 
Youth Infancy Manhood Childhood Birth ............................................................................................................................. 

70. 	 There is a saying, "All is not gold that glitters." This means (?) 
1 Some gold has a dull finish. 2 Appearances are often deceptive. 3 Diamonds sparkle 
more than gold. 4 Don't wear cheap jewellery. 5 Some people like to make a show of 
wealth ...........................................................................................................................".............................................................................................. 

71. 	 If I have a large box with 2 small boxes in it and 5 very small boxes in each small box, how 
many boxes are there in all? ....................................... .......................................................................................................................... ) 

72. 	 If a boy can run 250 feet in 10 seconds how many feet can he run in one-fifth of a second? ...... ) 

73. 	 Which one of the following words would come last in the dictionary? 
1 heart, 2 judge, 3 grass, 4 nerve, 5 horse, 6 north, 7 labour ............... 

7... 	 One number is wrong in the following series. What should that number be? 
1 2 5 6 9 10 13 14 16 18 .................................................................................... 

75. 	 An agreement reached in which both sides yield somewhat in their demands is called (?) 
1 a promise, 2 a compromise, 3 an understanding, .. a deadlock, 5 an armistice 

1/ you j1Jn,ish before the time i3 'II/lit gO back l1iM make sure thAt every answer is right.
THE 	 LlBItAKY 
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