
B. JOAN IvIACKENZIE FACULTY OF EDUCATION M.A. DEGREE 

SHORT TITLE 

EFFECTS OF AGE AND TEST FORM ON CATBGORIZING BEHAVIOUR 



A STUDY OF THE EFFECTS OF AGE AND 
TEST FORM ON CERTAIN ASPECTS 

OF CATEGORIZING BEHAVIOUR 

BY 

BETTY JOAN MACKENZIE 

A thesis submitted to the Faculty of Graduate Studies and 
Research in partial fulfilment of the requirements for 

the degree of Master of Art, 

Faculty of Education, 
Macdonald College of McGill University, 
Montreal. 

® Betty Joan MacKenzie 

August 1967 

1968 



M.A. 

1-

ABSTRACT 

Betty Joan MacKenzie 

A STUDY OF THE EFFECTS OF AGE AND TEST FORM ON CERTAIN 
ASPECTS OF CATEGORIZING BEHAVIOUR 

Education 

Two groups of girls, aged 12 and 18, were administered object, 

verbal and picture forms of Clay ton and Jackson's sorting test accord-

ing to a pre-arranged sequence, 

Scoring by defined categories, unsorted objects, total categor-

ies and level of abstraction indicated that total categories was an 

imprecise measure of categorizing behaviour. 

Differences in test forms significantly affected the number of 

categories sorted. Fewest categories were sorted on the object form 

of the test at both age levels. 

Older subjects sorted into fewer defined categories for aIl 

test forms, and these categories were of a more abstract nature. ln-

dividual consistency as measured by between-test correlations was 

lower for the older group. 

Findings tended to support an interpretation of age differences 

in categorizing style based on developmental the ory and suggested in-

creased attention should be paid to test form differences when assess-

ing categorizing belaviour. 
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CHAPTER l 

INTRODUCTION 

The opinion is widely held that virtually all cognitive activity 

involves and is dependent upon the process of categorizing. It has 

been shown to underly concept formation, perception, judgment, memory 

and problem solving (Bruner, Goodnow & Austin, 1956). In fact, the 

questions of how categories are formed and used seems basic to all 

problems concerned with the study of cognitive functioning. 

A large body of research suggests that there are consistent and 

relatively permanent individual differences in ways of experiencing 

and organizing stimulus events. The inference has been that the indi-

vidual has a preferential mode of categorizing, that he has, in other 

words, a categorizing style that is discernible over a wide range of 

cognitive tasks. These aspects of categorizing style are considered 

to be reflective of a more general cognitive style and therefore char-

acteristic individual differences in categorizing behaviour may denote 

broad but significant differences in ways of acquiring and organizing 

knowledge. This could have great implications for the educative pro-

cess. 

As evidence accumula tes to uncover preferential modes of response 

in an individual and to reveal individual differences, the obvious ques-

tions arise: How do these differences develop? How did the individ-

ual get "that way"? Little is known of how a characteristic categor-

izing style develops in a particular individual. Most investigations 
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have been designed to study the nature of categorizing styles in adu1ts, 

with 1imited success. Even 1ess has been confirmed about our know1edge 

of these styles in chi1dren. Yet, educationa1 research is necessari1y 

concerned, eventua1ly, with the cognitive styles of children of aIl 

ages. 

From this point of view, it becomes important to study categor-

izing styles at different age leve1s for in this way the evolution of 

such styles may be determined. However, before developmental studies 

can be carried out extensively, the relative effects of tests and pro-

cedures for determining and interpreting categorizing behaviour must be 

evaluated for use at different age 1eve1s. It is important; then, to 

explore the effects of test forms as we11 as age. An initial investi-
// 

gation has been designed, therefore, to make a modest beginning by 

studying the effects of three forms of a sorting test on certain de-

fined aspects of categorizing behaviour at two age 1eve1s. 

Two groups of girls, aged 12 and 18 respective1y, are to be ad~ 

ministered three adaptations of the Clay ton and Jackson sorting test. 

These tests are the original verbal form, slightly modified to inc1ude 

the name of each item on a separate card, an object form composed of 

mode1s or rep1icas of the items, and a picture form composed of photo-

graphs of these items. Subjects are to be required to sort the items 

into categories that seem "most natural, most comfortable and most 

logica1" to them; the categories will be scored in terms of their size 

(width) and their content. The effects of age and test form on these 

specified aspects of the categorizing behaviour will be determined by 

analyses of variance. 
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It will be observed that of aIl the processes usually referred 

to as cognitive, emphasis is to be placed on categorization. In the 

review of the literature that follows, particular attention will be de-

voted to one facet of this process, namely categorizing style as de-

fined by individual preferences in category widths and, to a lesser 

extent, level of response. One further point should, perhaps be acknow-

ledged. Certain psychometrie problems arise in the most suitable appli-

cation of any test. In the process of categorization these factors 

have often been overlooked. Accordingly, some attention will also be 

devoted to the use of varying forms of object sorting tests by which 

these designated aspects of categorizing style may be measured. 



CHAPTER. II 

A REVIEW OF THEORY AND RESEARCH RELATING TO CATEGORIZING STYLE 

During the past decade there has been a resurgence of interest 

in the cognitive approach to the st.udy of thinking and 1earning. Many 

factors have contributed "to the growth of the movement, among which 

may be mentioned the reaction to the pure1y mechanistic emphasis of 

ear1y behaviourists, the contributions of neo-Freudian psycho1ogy 

which centered on the ro1e of the ego, the influence of the theories 

of intelligence stressing the comp1ex nature of the interaction be-

tween persona1ity and inte11ectua1 factors in the cognitive processes 

and the insights into the ontogenesis of cognition provided by Piaget 

and Werner. The event which may be said to have signa11ed the re-

viva1 was the publication in 1956 of a book, A Study of Thinking, by 

Bruner, Goodnow & Austin which focussed on the categorization process 

as the fundamenta1 phenomenon basic to a11 cognitive functioning. 

The characteristics which identify the cognitive school of 

psychology today are somewhat elusive to define. It has been suggested 

that the cognitive approach to problems of psychology is not dis ting-

uished so much by its content as by its "flavor" (Van de Geer & Jaspars, 

1967). Ausube1 (Anderson & Ausubel, 1964) would probab1y agree as 

much of his book (co-edited with R. Anderson) is devoted to the converg-

ence of the neo-behaviouristic and cognitive positions on the nature of 

thought processes and phenomenon. 

Nonethe1ess, certain differences between the two theoretical 

orientations can be detected. Instead of focussing on the study of 



5 

habit acquisition through stimulus response connections and the ro1e 

of mediation as does the neo-behaviourist, the cognitive psycho1ogist 

directs himse1f to the discovery of psycho1ogica1 princip1es which gov-

ern the selection, organization and processing of states of conscious 

experience. 

The expressions of this renewed interest in cognitive psycho1ogy 

are many and varied. One such manifestation is the current concern 

with the study of cognitive styles. Style is seen as an adaptationa1 

mechanism that enab1es the individual to control and organize the stim-

u1us wor1d (Klein, 1958; Witkin, 1964). By definition styles must be 

relative1y permanent, enduring and self-consistent within the individ-

ual and must be discernib1e in a wide range of cognitive behaviour 

(Rapaport, 1957). While cognitive style is not the on1y path a10ng 

which individua1 difference in cognitive functioning may be exp1ored, 

it is one which, a1though still in the speculative stage, promises 

much for the future. 

Most of the investigations in this field have been concerned 

with al10wing individuals to revea1 their preferentia1 cognitive behav-

iour and then testing the consistency of this behaviour in other re-

1ated areas of cognitive functioning. It has been assumed that there 

are certain aspects of behaviour which when picked up through tests 

can be used as "tracer elements" to detect and interpret an individ-

ual's characteristic mode of reacting to stimulus events (Witkin, 1964). 

The ubiquitous and basic categorizing process, usua11y tapped by a 

sorting task, has frequent1y served as the window through which such 

characteristic individua1 modes of response cou1d be viewed. 



The influences which converged to produce the concept of cogni­

tive style, and more particularly categorizing style, as a means of 

determining and assessing individual differences in cognitive function­

ing were, originally at least, from widely differing theoretical ori­

entations. Early attempts to study intellectual functioning centered 

on studies of intellectual ability viewed as capacity to abstracto 

It was from these studies that the tests and test procedures used to 

tap categorizing style in this investigation have evolved. Much of 

the theory on which the concept of style is based and by which it often 

is interpreted, however, grew out of the psychoanalytic approach to 

personality development and the eventual attempts to relate these 

theories to the intellectual sphere. A brief sketch of these merging 

trends may help to place this study and the theory from which it takes 

its direction in perspective. 

A. HISTORICAL ANTECEDENTS OF CATEGORIZING STYLE 

Sorting procedures have long been used to study higher mental 

processes and although the specifie tests and free sort procedures 

6 

used in this investigation were developed for the most part over the 

past decade, their roots can be traced through a long and varied history 

of research into intellectual functioning. 

Many of the early workers engaged in the clinical study of thought 

processes came under the influence of the emerging Gestalt school and 

reflected the introspectionist mode of their predecessors as weIl. 

This was especially true in Europe where early work by Ach was devel­

oped by Vigotsky and extended by Hanfmann and Kasanin (Hanfmann & Kas­

anin, 1937). The latter used an adaptation of the Vigotsky Block 
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Test which required subjects to sort 22 b10cks with four differing di­

mensions into four groups. The "best" answer invo1ved ignoring both 

shape and co10ur and synthesiz~ng two dimensions, top area and height, 

to form a single concept on which a sorting cou1d be based. A1though 

the categorizing (conceptua1izing) process cou1d be, and sometimes 

was, studied by this means, the main purpose was to find individua1 

differences by means of qualitative assessments, rather than to formu-

1ate 1aws of cognitive behaviour. 

Me anwhi le Go1dstei~ first with Ge1b (Go1dstein & Ge1b, 1918), 

and then with Scheerer (Go1dstein & Scheerer, 1941), deve10ped an object 

sorting procedure in which the subject when presented with fami1iar 

objects and was required to sort them in certain ways. This method of 

testing abi1ity to c1assify objects according to specified criteria 

was usefu1 in exp10ring the re1ationship between brain function and 

qua1ity of thought becausè it revealed differences in cognitive func­

tioni.ng that were interpreted along the abstract-concrete dimension 

developed by Goldstein (Go1dstein & Scheerer, 1941). By examining 

the groups formed, it was possible to de termine whether the subject 

had sorted concretely (defined as classification on the basis of 

immediate sensory impressions), or abstract1y (on the basis of common 

attributes in the face of disparate other properties). This test 

eventually found use as a diagnostic tool since certain patho1ogica1 

conditions of thought, for example, schizophrenia, were believed to 

be characterized by an inabi1ity to give an abstract sorting perforrrr 

ance when required to do so (Rapaport, Gill & Schafer, 1946). 

Weigl, a pupil of Goldstein's, also conducted testing sessions 

with schizophrenic, brain-damaged, and normal subjects (Weig1, 1927). 
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He used various sorting tests - the Holmgren wools, coloured shapes 

and everyday objects. In the object test all the items were placed 

within certain squares on a checkered table clotho The subject was 

handed one single object and instr-ucted, IIHand me aU the objects 

which go with this." At a lat~r stage, aU the items were placed be-

fore him and he was asked to sort them into groups. Although Weigl 

did not develop this latter technique further, it is of particular 

interest because of the subsequent use made of it by others interested 

in the study of individual differences in modes of categorizing (for 

examp1e, Gardner, 1953; Gardner et al., 1959; Gardner et al., 1960; 

Gardner & Schoen, 1962). 

It can be noted that a1l the ear1y investigations were char-

acterized by their re1iance upon clinical signs, verbal statements, 

perhaps even introspections. The c1inica1 assessment of individua1 

differences in mental functioning was a qualitative one. Part1y, one 

suspects because the means of analysis defied abso1ute measurement and 

part1y because these workers be1ieved that intelligence was not tru1y 

subject to precise psychometric quantification. This early work gave 

some information about concept formation, object sorting and categor-

izing. It contributed an instrument and a technique from which grew 

the tests and procedures used in the experiment to be described here; 

it certainly popularized the terms abstract and concrete with reference 

to thought processes. Unfortunately, however, clear-cut definitions 

were not provided for those who were subsequent1y to use these terms, 

and much confusion was generated in this way. 

The demonstrated use of the sorting test to detect pathology of 

theught led quite naturally te an interest in its use te de termine 
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qualitative differences in normal brain functioning (Freeman, 1951). 

However, these tests did not appear to be sensitive enough to differ-

entiate performances within the normal range. Besides, the psycho-

metric approach to individual differences had flourished and so there 

were other more objective, less time consuming means of determining the 

level of intellectual functioning and intellectual capacity. Moreover, 

evidence had been accumulating which cast doubt on the usefulness of 

capacity measures as the prime criterion for understanding cognitive 

differences in individuals (Thur stone, 1948; Weschler, 1950). New and 

compelling views on the complexity of the intellect (Weschler, 1950; 

Guilford, 1959) had emphasized the need to expand the restricted view 

of intellectual functioning, defined as the capacity to abstract, and 

had heightened interest in the emphasis from what the individual can 

do to what he does do. Thus, the sorting test as an instrument for the 

study of thought may have fallen into disuse had it not been for the 

impact of Freudian, and later neo-Freudian, psychology which added a 

new dimension to the investigation and interpretation of object sort-

ing behaviour. 

Throughout the whole of this period, the Freudians had also been 

concerned with the development of theories about cognitive functioning. 

Many of these bore the direct imprint of Freud's own genius; some were 

accepted, and others rejected. Among those accepted were such view-

points as the tripartite division of id, ego and superego and the con-

cept of the defense mechanisms of the ego (Freud, 1925). 

One of the most successful of the early attempts to reconcile the 

Freudian position on intellectual development with other psychometri-

cally based accounts of intellectual performance was that of Rapaport, 
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Gill and Schafer (1946). Rapaport's work was an attempt to consider 

the Freudian approach to disorders of persona1ity and thought and re-

1ate them to what was known of conventiona1 tests of thought processes. 

This orientation showed c1ear1y in his work with Gill and Schafer and 

1ed at a 1ater date to a more ordered presentation, The Organization 

and Patho1ogy of Thought (Rapaport, 1951). 

From the Freudian primary processes, the concept of de1ay and its 

relation to repression, and to other defense mechanisms at the dispos al 

of the ego, he attempted to make the transition from the drive-

organization to the conceptua1-organizationof what came to be known as 

cognitive structures. Hence he proceeded to consider the ro1e of 

thought organization in rea1ity testing and drive mastery. Within this 

framework, concept formation appeared as a basic, fundamental aspect of 

thought and thus was the means by which thought processes in genera1 

cou1d be studied. It is interesting to· note that Bruner, taking a 

1itt1e finer-grained view, perhaps, further narrowed this basic common 

attribute to a process of categorization (Bruner, Goodnow & Austin, 

1956) • 

Much of the ear1y work relating these psychoana1ytic theories 

to the intel1ectual sphere was quite speculative and was chief1y con-

cerned with demonstrating how the rational processes of man were con-

trol1ed by his environment, his drives and his defenses (Feniche1, 

1945). However, with the publication of Anna Freud's book on the ego 

and the mechanisms of its defense (A. Freud, 1937), a shi ft in emphasis 

occurred. Increasing1y, the view was accepted that m~~ is not mere1y 

a victim of his needs and his environment, but is able to shape and 

control both or either. This centered attention on the individua1 as 
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a motivated and highly idiosyncratic being and heightened interest in 

his influence on the thought processes. This theory was further devel-

oped by Klein (1954, 1958) who defined certain aspects of the cognitive 

process as "adaptational control mechanisms" or cognitive styles of the 

ego that mediate between internaI need states of the individualand 

the external world. These controls or styles were viewed as enduring 

and self-consistent and represented increasing control over action. 

It should be pointed out that while the foregoing was the theo-

retical interpretation of cognitive styles espoused by the many re-· 

searchers whose work is cited in this study, there is another point of 

view concerning the role of conceptual structures seen as style. Some 

investigators (Rogers, 1959, 1963) emphasize the self concept and see 

cognitive structures as major motivating influences. 

The work of Gardner, first under Scheerer at the University of 

Kansas (Gardner, 1953) where the stress was on organizational modes, 

and later at the Menninger Clinic. where it became tinged with the re-

lationship to defense mechanisms and drive conditions embodied many of 

the theories and much of the rationale of the first group. Gardner 

noted that the early work of Rapaport (Rapaport, Gill & Schafer, 1946) 

had indicated that there were consistent individual differences in the 

number of objects that subjects were willing to group together in an 

object sorting test. Rapaport had referred to this phenomenon as 

"realm span." These observations were extended by Gardner into ideas 

of "equivalence range" which he studied by means of a test using free 

sort procedures adapted from Goldstein and Scheerer's object sorting 

test. The procedure was based on one originally developed by Weigl 

(Weigl, 1927). This instrument, known as a free sort test will be 
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discussed more fully later but it should be noted at this point that 

it was designed to allow the subject to sort the objects under free, 

relaxed conditions so that his preferential, characteristic way of 

grouping would have full opportunity to operate. The subject was 

simply asked to put into groups the items which seemed to him to be-

long together. Subsequently, it was shown that certain aspects of 

these preferential modes of categorizing were enduring and self-

consistent (for example, Gardner et al., 1959). It thus appeared that 

the individual could be said to have a "style" of categorizing. 

A number of other efforts have been concentrated in this area 

and one can see several paths along which research has been taken. 

Not all investigations are concerned with individualistic tendencies 

in categorizing. Witkin and his associates (Witkin et al., 1954) 

started out with a set of observations on a dimension they have named 

field dependence, and developed two tests for use in its determination, 

the Rod and Frame test and the Embedded Figures Test. More recently 

they have tried to show a constancy of performance in a variety of 

situations (Witkin~ al., 1962). Rence they too have a concept of 

"style," by virtue of which the subject constructs his environment, 

reacts to it and so controls it. 

In summary, it has been shown that theories from ego-psychology 

gave impetus to the search for examples and explanations of autism in 

cognitive functioning. Emerging views on the nature of the intellect 

directed that search towards manifestations of the personality as a 

whole rather than to indices of intellectual ability alone. And, 

when the Freudian position that a function of a person demands a 

structure was accepted, it became possible to examine the cognitive 
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structures (of which style is one) which were presumed to existe It 

was consistent with the cognitive approach that attention be centered 

on the study of styles in organizing and acquiring know1edge. Thus, 

much research focussed on the defining and interpreting of individua1 

styles in the categorizing process. Attention may now be directed to 

certain of these studies and their theoretica1 interpretations. 

B. STUDIES OF STYLISTIC TENDENCIES IN CATEGORIZING BEHAVIOUR 

Since categorizing is be1ieved to be a basic attribute of 

thought, it is not surprising that much research has been undertaken 

to explore and interpret various aspects of categorizing behaviour. 

One avenue of approach has been to investigate individua1 differences 

in categorization in terms of consistent and enduring persona1 styles. 

Perhaps the most comprehensive studies have been carried out by Gard-

ner and associates (Gardner, 1953; Gardner et al., 1959; Gardner et 

al., 1960; Gardner and Long, 1961; Gardner and Schoen, 1962). They 

have attempted to identify the adaptationa1 cognitive contro1s (Klein, 

1958) operative in various forms of cognitive functioning and to deter-

mine the comp1ex interre1ationships between them. The portion of their 

work which centered on the categorizing process has emp10yed sorting 

procedures as the means whereby individua1 differences cou1d best be 

revea1ed. The interpretations of their findings have been based on 

ego-psycho1ogy as formu1ated by Klein and Rapaport (Klein, 1949; 1954; 

1958; Rapaport, 1951; 1957). 

Another group, of whom Bruner appears to be the spiritual leader, 

has exp10red characteristic individua1 tendencies in categorizing from 

yet another vantage point. Within the broad framework of information 
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theory, they have viewed categorizing as a decision process and they 

have interpreted the various aspects of categorizing behaviour in terms 

of strategies or risk-taking tendencies. They seldom use the term 

"style" as such, but the concept of consistent and enduring individual-

istic modes of functioning is implicit in their analyses and their in-

terpretations. 

A third group represented by Messick and co-workers appears, on 

the who le, to nave taken a neutral stance in the controversy concerning 

the theoretical interpretations of the categorizing process. In general, 

their approach may be sai~ to be rather closely allied to the neo-

behaviouristic school, and the y have conducted studies chiefly designed 

to refine techniques for measuring the various dimensions of categoriz-

ing behaviour (Messick & Kogan, 1965; Messick & Fritsky, 1963; Messick 

& Kogan, 1963). They have also sought further understanding of these 

dimensions by investigating behavioural and personality correlates. 

However, their attempts to relate breadth of categorizing to intellect-

ual variables such as capacity (Wallach & Kogan, 1965; Messick & Kogan, 

1965), quantitative ability (Messick & Kogan, 1965), and memory (Messick 

& Damarin, 1964) have generally yir.lded inconclusive results. Their 

prQPosed relationships between category width and such personality var-

iables as tolerance for ambiguity (Clay ton & Jackson, 1961), anxiety 

(Kogan & Wallach, 1964), authoritarianism (Clay ton & Jackson, 1961) and 

creativity (Wallach & Kogan, 1965) have not been unambiguous, nor have 

their results always found support elsewhere in the literature. In 

general, evidence has been clouded by the use of diverse measurement 

techniques, a weakness this last group has recognized and has been 

attempting to rectify. 



15 

A1though each of these groups may be identified by its unique 

approach to the study of individua1 differences in cognition, they have 

at 1east one feature in common. Heretofore, a11. have p1aced major em-

phasis on a single aspect of the product of the categorization process -

the size or width of the category formed. More recent1y, some investi-

gators have begun to explore individua1 differences in the 1eve1 of 

response as indicated by the labels used by an individua1 to define the 

contents of his categories. Thus, it is pertinent to review some of 

the work that has been done on these two sty1istic dimensions of cate-

gorizing behaviour. Because of its importance as denoted by the volume 

of research, the 1arger share of attention will be directed to the cate-

gory width measure. 

1. Category Width 

a. Measurement of category width 

lt has frequent1y been observed that individua1s differ in the 

range of values that they are wi11ing to ca11 "the same" (Bruner, Post-

man & Rodrigue~, 1951; Bruner & Rodrigues, 1953; Gardner, 1953; Fi11en-

baum, 1959; Rapaport, Gill & Schafer, 1946). For examp1e, one person 

may happi1y caU a diverse range of co10rs "b1ue". Another wou1d prefer 

to differentiate these same co10rs as "navy" , "turquoise" and "b1ue". 

Attempts to measure this observed phenomenon have centered on 

sorting tests administered under free conditions and on specia11y de-

signed tests such as the Pettigrew Sca1e of Category Width (Pettigrew, 

1958). The choice of measuring instrument appears to be associated with 

the theoretica1 view point of the tester. Genera11y speaking, those 

who espouse a psychoana1ytic interpretation of style have emp10yed the 
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sorting test and those whose orientation comes from information theory 

have used a sca1e-type test such as Pettigrew's. Thus, as one might 

predict, the observed phenomenon has been various.1y interpreted and var-

ious1y named: equiva1ence range (Gardner, 1953), category width (Bruner 

& Tajfe1, 1961), conceptual differentiation (Gardner & Schoen, 1962). 

The term category width is used in this study because it appears to 

adequately describe the phenomenon regardless of the theoretical inter-

pretation placed upon it. 

Category width on free sorting tests is determined by the number 

of categories used when objects are sorted into "comfortable groupings". 

This instrument requires the individual to generate his own conceptual 

realms and to place and order over a complex of such realms. As the 

number of groupings increases, the number of objects placed within each 

obviously declines with broad categorizers producing few categories and 

narrow categorizers relative1y more. Thus category width, an index of 

preferential categorizing breadth, is inversely proportional to the 

number of categories formed. 

In contrast to the sorting test, each question in the Pettigrew 

Scale asses ses an individual's preferential inclusion span in one con-

ceptual area. A typical item from the Scale is as follows: 

The average muzzle to tail length of a sample of 1,000 
German Shepherd dogs is 40.3 inches. What do you think: 

a) is the length of the longest Shepherd dog in the sample? 
1. 60.4 inches 3. 44.7 inches 
2. 47.8 inches 4. 54.2 inches 

b) is the length of the shortest Shepherd dog in the sample? 
1. 34.6 inches 3. 19.7 inches 
2. 28.4 inches 4. 36.9 inches 

A thoughtful analysis of the two instruments reveals that the 

cognitive processes required of the individual are not identical. The 



17 

sorting test has been described as a multidimensional measure of cate-

gory width; the Pettigrew Scale has been called a unidimensional measure 

(Bruner & Tajfel, 1965a; Gardner & Schoen, 1962). Although the two in-

struments have been used almost interchangeably, research into the re-

lationship between the two has produced ambiguous results. Gardner & 

Schoen (1962) in a factor analysis obtained a strong factor on which 

both unidimensional and multidimensional tests had significant loadings. 

A subsequent study (Sloane, Gorlow & Jackson, 1963) indicated that the 

category width values obtained on the two test types were independent. 

That is, persons who formed few groups on the sorting tasks did not 

necessarily have broad category widths on the scale-type tests. Wallach 

& Kogan (1965) similarly found insignificant correlations between the 

two indices. 

Tajfel, Everstine & Richardson (1964a) have reported positive 

but moderately low correlations between category width measures obtained 

from the two test types, and have stressed the need for specifying the 

variables involved in a task in which category width is to be assessed. 

In a following study (Tajfe1, Everstine & Richardson, 1964b) they em-

phasized the importance of knowing whether the test involved cognitive 

risk and whether or not the risk was real or hypothetical. Bruner & 

Tajfel (1965) citing these works of Tajfel, Everstine and Richardson, 

have suggested that individual consistency in category width does not 

hold across mu1tidimensiona1 and unidimensiona1 tests of categorizing 

breadth. They point out that the cognitive risk is not the same for 

both procedures. Recently, Gardner & Schoen (1962) have expressed the 

opinion that mu1tidimensional tests of category width are superior to 

unidimensiona1 tests because they more near1y approximate the comp1ex 
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awaits further clarification. 
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In spite of the confusion and dissension, severa1 positive re­

su1ts of the studies on categorizing breadth can be noted. Regard1ess 

of the test form used, it has been found that individuals character­

istica11y differ from each other in what they are wi11tng to include 

in a category (Bruner & Tajfe1, 1961; Gardner, 1953). They have been 

found to be self consistent in their category width preferences when 

tests were of simi1ar structure (Bruner & Tajfe1, 1961; Fi11enbaum, 

1959; Gardner, 1953; Gardner et al., 1959; Gardner, Jackson & Messick, 

1960; Gardner & Schoen, 1962; G1ixman, 1965; Pettigrew, 1958; Wallach 

& Caron, 1959). Simi1ar1y, it has been determined that individua1 

consistencies can be detected in a wide variety of tasks (Fi11enbaum, 

1959; Sloane, 1959), over 1ength1y periods of time (Gardner & Long, 

1961; Gardner & Schoen, 1962) and in wide1y differing subject meaning 

domains (G1ixman, 1965; Sherif & Hov1and, 1953). Thus, an individ­

ua1's preferentia1 breadth of categorizing appears to be an integra1 

part of his basic cognitive style. 

b. Interpretations of category width 

Much research has been done with a view to exp1aining the 

meaning and implications of the observed individual differences and 

personal preferences in category width. The usua1 procedure has been 

to de termine the relationship between category width and other cogni­

tive and personality variables through correlational studies and to 

make inferences from these findings about the nature of the category 

width phenomenon. Several interpretations have been offered, most 

notably those based on psychoanalytic and information theories, as has 
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been noted previous1y. 

i. Category width as abi1ity to discriminate.- The exp1anation 

of category width differences that first comes to mind is that the dif-

ferences between broad and narrow categorizers are attributab1e to indi-

vi dual differences in abi1ity to discriminate. It seems quite 10gica1 

to argue that narrow categorizers tend to notice differences and to 

c1assify according1y whi1e broad categorizers, hampered by an inabi1ity 

to discriminate, lump everything simi1ar together under the same rubric. 

Berkowitz (1960) has based his notions of the significance of category 

width on this argument, using as evidence a study by Gardner (1953) 

which noted that people who·used re1ative1y few categories were subject 

to size and shape constancy effects. From this observation it fo110wed 

that broad categorizers were more subject to assimilation effects and 

were actua11y unab1e to form many categories chief1y because they did 

not discriminate differences. 

Compe11ing as the simp1icity of this interpretation may be, addi-

tiona1 studies can be cited to cast doubt on it. Concerning the re-

1ationship between category width and abi1ity to discriminate, Bruner & 

Tajfe1 (1961) found no re1ationship between category width and accuracy 

of perceptua1 judgments. Others have a1so reported negative findings 

on this hypothesized re1ationship (Fi11enbaum, 1959~ Gardner et al., 

1959). Indeed, the original assumption on which Berkowitz' interpre-

tation was based (Gardner's finding that broad categorizers are more 

susceptible to assimilation effects) has not been supported in subse-

quent studies (Gardner ~ al., 1960; Gardner & Schoen, 1962; Sloane, 

1959). Thus, this view has been 1arge1y discarded. 
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ii. Category width as impulse expression.- Gardner's investiga­

tions, rooted in ego-psycho10gy and the theorizings of Klein (1949; 

1954; 1958) and Rapaport (1951; 1957), yie1d an "impulse expression" 

interpretation of category width. Evidence has been accumu1ating to 

indicate that breadth of categorizing is a very comp1ex dimension, much 

more comp1ex than was origina11y supposed. A sequentia1 review of 

Gardner's position reflects this. 

In 1953 Gardner suggested that broad and narrow categorizer~ 

differ in their preferred ways of knowing the wor1d about them, and 

that differences in their breadths of categorizing ref1ect differences 

in their modes of rea1ity testing and impulse expression. Broad cate­

gorizers, he contended, do not fee1 compel1ed to rely on exact inforrnr 

ation concerning the external world in order to respond to it. In­

stead, they rely on their own feelings and emotions. On the other hand, 

narrow categorizers respond only in terms of reducible, c1assifiable 

e1ements and main tain a vigilant, discriminative approach so as not to 

express inappropriate impulses. Their attention to detail, somewhat 

of a defensive mechanism, he suggested, is evidence of their inability 

to express impulses freely. Thus, he concluded that broad categorizers 

do not differ from narrow categorizers in ability to discriminate differ­

ences but that the narrow categorizers, being impe1led to group in terms 

of differences are of necessity more difference oriented. 

Some support for this view was found when it was noted that 

broad categorizers projected more human movement and co1or on the 

Rorschach than narrow categorizers, demonstrating that they have greater 

freedom of emotional expression (Gardner, Jackson & Messick, 1960). In 

addition, they gave more variable responses to the stimuli in a free 
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word association test which was interpreted as meaning that those with 

broad inclusion rangee are able to relax rea1ity oriented ru1es for cate-

gory inclusion ~Yhen required to do so (Gardner, Jackson & Messick, 1960). 

A subsequent study (Gardner & Schoen, 1962) forced a revis ion of 

Gardner's original position, however, when it was found that the replies 

of narrow categorizers were more comprehensive than those of broad cate-

gorizers when they were asked to define re1ationships among the 10 items 

on a Rokeach narrowmindedness test. This seemed to indicate that narrow 

categorizers were aware of simi1arities as we11 as differences. Addi-

tiona11y, the previous1y noted re1ationships between broad category 

widths and high scores on a free-association test were not confirmed 

by this study (Gardner & Schoen, 1962). Gardner, henceforth, recon-

ceptua1ized the number of groups formed on a free'sort test as being 

indicative of conceptua1 differentiation and hypothesized that those 

forming many groups were not simp1y difference oriented but were "in a 

much more genera1 sense unusua11y responsive to questions concerning 

similarity-difference." (Gardner & Schoen, p.3) 

iii. Category-width as a risk-taking strategy.- The categori-

zation process has frequent1y been interpreted in the 1ight of informa-

tion theory. According to this theory, the organism receives input 

from the stimulus wor1d. This input is assimi1ated and referred to 

existing categories with efficient and parsimonious strategies (Kogan 

& Wallach, 1964). Chief proponents of this view have been Bruner and 

associates (Bruner, Goodnow & Austin, 1956; Bruner & Tajfe1, 1961; 

Kogan & Wallach, 1964; Wallach & Caron, 1959). 

In this context, information theory relative to the categoriza-

tion process states that broad categorization is ref1ective of a 
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e willingness to accept a wide range of values as acceptable for inclusion 

in a category. Since this range is large and therefore the defining 

criterion not so critical, the broad categorizer is able to refer objects 

to a category on the basis of relatively scant information. Such sub-

jects are called risk-takers. The narrow categorizers, on the other 

hand have small inclusion ranges for each category and require more in-

formation, more knowledge, more cues before they can refer input to the 

appropriate class. Thus, the narrow categorizer is cautious or conserv-

ative and has been branded a non-risk taker (Bruner & Tajfel, 1961; 

Wallach & Caron, 1959). 

This interpretation of category width has not been wholly sup-

ported in the more recent literature (Tajfel, Richardson & Everstine, 

1964a, 1964b). Results have indicated that the relationship is not so 

simple, nor so general, although some evidence has been presented to 

show that under certain conditions broad categorizers are risk takers. 

A large-scale investigation by Kogan & Wallach (1964) has pointed out 

the importance of moderator variables such as personality traits in 

revealing meaningful links between category width preferences and risk-

taking tendencies. 

Comparison of a risk-taking versus impulse expression interpret-

ation of breadth of categorizing underlines the many similarities in 

the two views sinee the risk-taker and the impulsive categorizer appear 

to be quite analogous. Wallach & Kogan (1965) have suggested that a 

strategy interpretation may be merely a more exacting view of the 

style concept and that" one interpretation does not completely rule out 

the other. However, there appears to be at least one important differ-

ence deserving of mention. 
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By virtue of the psychoanalytic the ory on which it rests, 

Gardner's interpretation of category width suggests that he conceives 

of the process as being largely an unconscious one. On the other hand, 

a strategy or decision making interpretation allows for a more con-

scious and purposive process. This could have important implications 

for hypothesizing possible effects of test form differences on categor-

izing style. A theory which sees cognitive risk-taking as being con-

scious and purposive suggests a flexible cognitive style geared to 

immediate needs and external conditions. Rence, whether or not a per-

son categorizes conservatively may depend on the nature of the stimuli 

being categorized. On the other hand, an impulse expression interpret-

ation based on neo-Freudian psychology admits of less influence by 

immediate situational factors and favors a more consistent generalized 

response that is relatively unaffected by stimuli changes and motiva-

tional factors. Rence, according to this viewpoint, test form differ-

ences would not be expected to obliterate habitual categorizing styles. 

c. Ambiguities and inconsistencies in studies of 
category width 

ln view of the divergent notions as to the meaning and defini-

tion of category width, it appears that the only generalization that 

can safely be made is that category width is an indicator of the way an 

individual comes to terms with the similarities and differences in his 

environment. Much of the confusion may have resulted from the fact 

that there are wide test and procedural differences in the studies in-

vestigating stylistic aspects of categorizing. Thus, results between 

experiments using differing tests may not be comparable and studies 

which appear to support or contradict each other may not actually do so 
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at alt. 

The differences between the unidimensional and multidimensional 

tests used to tap category width and the resulting discordance have 

already been indicated. Other testing problems may have contributed to 

the inconsistency in the field as we11. For examp1e, interpretation 

of the category width phenomenon has been hindered by differences in 

methods of scoring the sorting tests. When subjects are required to 

group an array of items into comfortable sortings they are to1d that 

any item which does not seem to belong with any of the others may be 

put in a category by itse1f. Gardner's procedure has been to score each 

unsorted item as a category (Gardner & Schoen, 1962). The index of 

category width, therefore, includes the total number of categories con­

taining two or more items plus the number of categories containing a 

single item. This is known as a total category index. Messick and 

Kogan (1963) questioned this scoring procedure and indicated that the 

number of defined categories (those with two or more items) is inde­

pendent of the unsorted items (those categories with just a single 

item). Thus, they proposed that the number of defined categories be 

adopted as the appropriate measure of category width. 

Little is known about the significance of unsorted items. 

Messick and Kogan (1963) have indicated that for college males it 

appears to be an index of compartmenta1ization of thought. Wallach 

and Kogan (1965) supported the independence of unsorted items from 

defined categories in male children, but found the two to be correlated 

in the sortings of female children. Several recent studies have adopted 

the Messick and Kogan index of category width (defined categories) but, 

because findings were restricted to males, theirs was not a definitive 
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study and more work is needed. 

What further comp1icates the comparisons and ana1ysis of individ-

ua1 differences and consistencies in categorizing behaviour is the fact 

that within each of the two main test types, test form differences have 

arisen. The Pettigrew Sca1e has been modified for use with children 

(Wallach & Caron, 1959) and many adaptations and variations of the sort-

ing tests have mushroomed. 

The original free sort instrument, Gardner's Object Sort Test, 

is a heterogeneous array of 73 familiar, concrete objects, and has been 

a popular test for studying categorizing styles in the past (Gardner, 

1953; Gardner et al., 1959; Gardner, Jackson & Messick, 1960; Sloane, 

1959). Other sorting tests designed to tap breadth of categorizing 

are self descriptive adjectives (Fillenbaum, 1959), verbal statements 

pertaining to self and to war (G1ixman, 1965), phrases describing human 

behaviour (Gardner & Schoen, 1962) and photographs of people (Gardner & 

Schoen, 1962). These tests have all evo1ved, it appears, out of attempts 

to test consistency of category width performances in varying situa-

tions. 

Demand for portable equipment and the necessity of possible 

group testing have resu1ted in other forms and variations. Clay ton and 

Jackson's version is a printed 1ist of names of fami1iar items that are 

grouped with penci1 and paper rather than with an actua1 sorting pro-

cedure. Clay ton & Jackson (1961), Gardner & Schoen (1962), Tobin (1963) 

and Messick & Kogan (1963) have a11 used this instrument for obtaining 

measures of category width. G1ixman (1965) has used a verbal form of 

Gardner's original object sort test. 
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Although aIl the tests just referred to have involved multidi-

mensional sorting procedures, they have differed among themselves in 

at least one of several ways: perceptual form, meaning domain, famili-

arity of items, complexity and difficulty. While these differences 

have been useful in determining individual consistency across test 

forms and in extending testing to large numbers of subjects, the vari-

ations and their implications have seldom been recognized when test re-

sults have been discussed and compared. Yet, testing in the field of 

intelligence has told us that manner of presentation is important and 

the whole rationale for training of testers to administer individual 

intelligence tests is sa that the normative data accumulated from a 

given form of presentation is also available ta the individual tester, 

given the additional fact that the subject tested is, or would have 

been, a possible candidate for inclusion in the normative sample. This, 

in turn, draws attention ta another disquieting trend in testing in the 

cognitive area. 

Nearly aIl these studies have been carried out with adults, 

usually freshman college students. Yet, it is somewhat disturbing to 

note that the results have been used in the production of theories 

applicable to younger students and ta children. Few studies have actu-

ally looked at categorizing style in younger populations and when they 

have, they have usually used adaptations of adult test forms. The 

children's form of the Pettigrew Scale has already been mentioned. A 

line drawing adaptation of Clay ton and Jackson's verbal test has been 

designed for use with children (Kogan & Wallach, 1965) and it might be 

pointed out that the authors found that the low correlations of cate-

gory width values between it and the children's version of the Pettigrew 
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Sc ale indicated that, for their population, the two indices were unre-

1ated. Furthermore, no studies to our know1edge have c1ear1y estab1ished 

the relative effects at different ages of these tests whether the y be 

in adu1t or chi1dren's forme 

It shou1d be recognized that there is a place and function for 

the speculative and for the theorizing. Smith, Bruner & White (1958) 

noted this and pointed out that in the deve10pment of a science there is 

a strategy of discovery and a strategyof proof. It appears, however, 

that eventua1ly the psychometrie bases of the tests must be c1early 

established so as to proceed from speculation to fact; fr~m discovery 

to proof. Recently, the apprehensions felt and the doubts experienced 

about discrepancies in test and procedures in the domain of cognitive 

style have been elegantly expressed by Klein, Barr and Wo1itsky (1967) 

It would seem profitable to de termine the distinctions, 
if any, among these concepts, to continue to explore 
their dimensiona1ity and degree of generality, and to 
study their hierarchical organization. The use of 
different measures for similar concepts makes compari­
son of different studies difficult. Large sca1e 
multivariate research on cognitive contro1s and the 
further delineation of individual cognitive consist­
encies promises to be an important contribution to 
our knowledge of personality orgffilization. 

(p. 515) 

Sorne attempts have been made in the "further delineation of 

individua1 cognitive consistencies" by examining the labels individuals 

use to define the categories they form on the sorting tests (Gardner & 

Schoen, 1962; Kagan Moss & Sigel, 1963; Wallach & Kogan, 1965). The 

labels are believed to be indicative of the quality or leve1 of response 

preferred by a subject. A review of the research on this aspect of 

categorizing behaviour indicates the highly exploratory and tentative 

nature of such studies. 
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2. Leve1 of Response 

Thus far the discussion has been 1imited to one dimension of cate­

gorizing style, category width. Just as style is but one index of cate­

gorizing behaviour, so too is category width but one aspect of style. 

In addition to a span or rea1m, each category has a content and it is 

of interest to study individua1 differences and characteristic modes of 

response in this function of the categorizing process. Mu1tidimensiona1 

tests of categorizing behaviour, that is the sorting test, can be used 

for this purpose. For obvious reasons, the sca1e-type, unidimensiona1 

test cannot. 

The significance of an individua1's category content as indicated 

by the label he has p1aced on the category has not been wide1y investi­

gated. There is not, as yet, conclusive evidence to support the con­

tention that 1eve1 of response which indicates the basis of category 

inclusion is an enduring and self-consistent aspect of categorizing 

style. One suspects that this is so, 1arge1y because of the difficu1ty 

in obtaining a re1iab1e objective criterion against which the responses 

may be measured. 

a. Measurement of 1eve1 of response 

A11 procedures used to assess the qualitative 1eve1 of content 

of an individua1's categories assume that the language used to label 

the categories ref1ects this 1eve1. Thus, the subject is asked to indi­

cate verba11y what the items he has grouped together ho1d in common. 

Severa1 methods have been used to measure the qua1ity or 1eve1 of these 

responses. Kagan, Moss and Siga1 (1960) emp10yed an ego-centric versus 

stimulus-centered criterion to c1assify the content of categories formed 

on a figure sorting test. They conc1uded that chi1dren exhibited more 
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frequent ego-centered responses than adu1ts. In a subsequent study 

(Kagan, Moss & Siga1, 1963) these same researchers used an active-

ana1ytica1 versus passive-re1ationa1 classification to judge response 

1eve1. Resu1ts were c10uded by the use of wide1y different test forms 

for the adu1ts and the chi1dren, but some evidence was presented to 

show that passive-re1ationa1 responses indicated a deve10pmenta11y 10w 

mode of functioning. Kennedy & Kates (1964) scored categories as ade-

quate or inadequate. This classification, however,was found to be too 

c10sely tied to intel1ectual ability to be a valid indicator of cogni-

tive style. 

The most common method appears to be one which scores labels 

along a concrete- functional- abstract continuum, according to a scheme 

devised by Rapaport, Gill and Schafer (1946). In this procedure, an 

abstract response is considered to be one which takes cognizance of a 

common attribute of objects with other diverse properties. The func-

tional classification is based on use and the concrete is based on 

location, belonging or simple association. An abstraction index based 

on the proportion of abstract responses to total responses has been 

used with limited success (Gardner, Messick & Jackson, 1960; Gardner 

& Schoen, 1962). 

b. Level of Abstraction as a Dimension of Style 

There is a substantial body of research which suggests that the 

ievel of abstraction at which a person chooses to function is a high1y 

generalized trait, disce~nible in a wide range of behaviour (Vinacke, 

1952). Weigl (1927) found that subjects characteristically and con-

sistently exhibited either a concrete or a conceptual approach in sort-

ing t&sks. Goldstein and Scheerer's scoring scheme was based on an 
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abstract-concrete classification (Goldstein & Scheerer, 1941). The tri-

partite system of Rapaport (Rapaport, Gill & Schafer, 1946) also in-

cluded an abstract as well as a concrete and functional definition. 

Hanfmann (1941) marshalled evidence to support a view that individuals 

consistently display a thinking (conceptual) or a perceptual (concrete) 

approach to a sorting task. Harvey, Hunt and Schroeder (i96l) have 

based their studies on the assumption that an abstract attitude is a 

highly generalized characteristic. 

Gardner & Schoen (1962), however, have presented evidence to 

suggest that the level of abstraction at which a person chooses to 

function on the object sort test is a relatively transient mode of 

response. They indicated that an adult's preferential level of abstrac-

tion as revealed by the labels he gave ta the categories he had formed 

was consistent for short periods of a day or two but varied over longer 

periods such as two years. Nothing is known of the stability of pre-

ferred level of response in childhood. 

In their study, Gardner & Schoen (1962) used three sorting tests 

to study levels of abstraction. These were Clay ton & Jackson's (1961) 

word sarting test, a behaviour sorting test and a photo sorting test. It 

was found that concrete responses predominated in the paper and pencil 

test, that the number of abstract responses increased in the behaviour 

sorting test and that abstract responses predominated in the photo-sorting 

test. This seemed to indicate that the nature of the test had such a potent 

influence on the abstraction index that the preferred level of response 

could not be said to be a consistent, transituational mode of response, 

that it was not a true dimension of style. However, one may suspect 

that the difficulty of the tests, especially the photo-sorting test, may 
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have forced the use of the abstract responses. If such were the case, 

the tests were not true meas.ures of categorizing style but were more a 

measure of capacity ta abstracto 

In summing up the evidence presented regarding the measurement 

of response level, it appears that no criterion has proved entire1y 

satisfactory. It appears, too, that the relative value of the abstrac-

tion index as an indicator of a consistent and enduring categorizing 

style is open to debate. The who1e issue merits further study with 

tests that are true measures of style and not capacity. 

C. SUMMARY 

A review of the evidence thus far presented suggests that there 

are self-consistent and enduring styles of categorizing when these 

styles are ordered a10ng the category width dimension. This has been 

confirmed in the 1iterature by a wide variety of experimenta1 proced-

ures carried out, for the most part, on adu1ts of simi1ar age. Con-

clusions are 1ess c1ear about the sty1istic characteristics of the 

labels used to define the categories, and many of the findings in this 

regard are quite tentative. 

Similarly, the meaning and interpretations placed on the cate-

gory width and response 1evel have resulted in much 1ively controversy 

(Bruner & Tajfel, 1965a, 1965b; Gardner & Schoen, 1965). Some of the 

confusion and discord has been the result of the use of a wide variety 

of tests and scoring procedures with little attention being paid to the 

significance of the resulting variability that might have been produced. 

The almost exclusive use of a single age group has also placed limita-

tion on interpretations and understandings of the observed phenomena. 
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Since the effects of age and test form appear to be of central 

concern to further study in this area, a review of the the ory and re-

search on age and test form effects as they relate to the categoriza-

tion process is indicated. 



CHAPTER III 

A REVIEW OF THEORY AND RESEARCH RELATING TO EFFECTS 
OF AGE AND TEST FORM ON CATEGORIZING BEHAVIOUR 

A. EFFECTS OF AGE 

If one wishes to examine the stylistic aspects of cognitive 

functioning in subjects of varying ages to find out how differences 
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among people in cognitive modes arise, the first step is to search for 

evidence to see if, in fact, significant age differences have been 

found to existe However, few studies have been concerned with the de-

velopment of cognitive styles in children; even fewer have focussed on 

the development of categorizing style as defined by the widths and the 

contents of the categories. This, perhaps, is not surprising. The 

chief concern of the cognitive psychologist has always been with allow-

ing the subject to exhibit his behaviour and there has been less inter-

est in explaining the process by which that behaviour has developed. 

Anderson (Anderson & Audubel, 1965) has summed up what has come to be 

called the cognitive approach to the study of higher mental processes 

in this way; 

Among cognitive psychologists there is more emphasis 
on what the organism is like now and less emphasis 
in actual practice on determining the controlling 
antecedent factors that account for the current status 
of the organism. Furthermore, at any point in time, 
the cognitive psychologist typically manipulates stim­
uli more to get the organism to exhibit its processes 
than in an effort to de termine how and to what extent 
the organism can be explained and controlled in terms 
of its environment. 

(p. 396) 
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1. Research on Cognitive Styles in Chi1dren 

It has been pointed out previous1y that most research in this 

field has been carried on with subjects of co11ege age. Thus, very 

1itt1e is known of the formation, growth and stabi1ity of categorizing 

styles prior to adu1thood. 

Witkin and associates (Witkin ~ al., 1962) have undertaken de-

ve10pmenta1 studies of "modes of articu1ation" in chi1dren of differ-

ent ages. Thus, assuming that relative effects of tests are simi1ar 

for a11 the relevant age 1eve1s, he cou1d make comparisons and plot 

changes from age to age. It was found that for mode of field approach 

and articulation of body movement, there was a change, over time, within 

the group as a who1e towards a more ana1ytica1 approach. Resu1ts sug-

gested that re1ative1y more or 1ess differentiation was a stable char-

acteristic of a growing chi1d. That is, chi1dren at age 10 who, re1a-

tive to their group have a high1y deve10ped degree of differentiation, 

tended to have the srune relative standing at age 17. 

Santostephano & Paley (1966) carried out an investigation of 

the deve10pment of two cognitive controls, focussing vs. scanning and 

constricted 'vs. flexible, in chi1dren aged six years, nine years and 

twe1ve years. Resu1ts indicated that such cognitive styles did operate 

in chi1dren and their growth appeared to be consistent with deve10pmenta1 

theory. To our know1edge no studies have been reported on the deve10p-

ment of categorizing style defined by the span or width of the category 

and its content, a1though Gardner has indicated that he is at work on 

certain unspecified facets of this prob1em (Gardner, 1964). 

Identification of certain aspects of style in categ0rizing in 

chi1dren has been made, however. Wallach & Kogan (1965) using a 
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picture form of Clay ton & Jackson's sorting test and the chi1dren's 

Pettigrew Sca1e reported that fifth-grade chi1dren disp1ayed identifi-

able styles in breadth of categorizing on both tasks. Wallach & Caron 

(1959) using a children's form of the Pettigrew Sca1e arrived at a sim-

ilar conclusion with sixth-grade chi1dren. No between age comparisons 

can be made however, because of the divergent nature of the test 

samp1es and the fact that the Wallach & Kogan study was primarily de-

signed to explore the creativity variable. Moreover, no comparisons 

can be made with results obtained from other studies using older popu-

lations and adult forms of these tests for there have been no long term 

studies to determine the validity and comparabi1ity of these tests for 

different age leve1s. 

One longitudinal study, that was carried out at- the Fels Insti-

tute (Kagan, Moss & Sigal, 1960; 1963), has explored age differences 

in categorizing styles defined by breadth of category and level of 

response. However, they used wide1y different measures for adults and 

chi1dren; this has made age comparisons impossible for the present.. 

This study is still in progress and will eventually provide some psycho-

metric basis for the use of its tests at varying age levels. Unfortun-

ate1y, these tests are not widely used elsewhere. 

The paucity of research direct1y relevant to the development of 

categorizing style in chi1dren makes it necessary ta turn to deve10p-

mental theory for possible ~ priori hypotheses on age differences in 

this particular area of cognitive functioning. Logical1y, age differ-

ences could be expected because of the weIl known influence of growth 

and experience. 



2. Developmental Theory and Age Differences in 
Cognitive Functioning 

The literature abounds in evidence to support a developmental 
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the ory of cognitive functioning (Flavel'l, 1964; Goldman & Levine, 1963; 

Inhelder & Piaget, 1958; Piaget, 1953; Scheerer, 1954; Vygotsky, 1962; 

Werner, 1961; Zaslow, 1959). According to this the ory , development be-

gins with a global phase, progresses through a period of individuation 

or differentiation and culminates in a synthesis or integration of the 

differentiated parts. Thus, through development, early forms are super-

seded by more effective forms. 

Throughout many of these studies, the implication has been that 

differentiation is to be valued because, other things being equal, the 

differentiated person has more resources (more categories) for coping 

with his environment. But, what does a differentiated form of response 

imply as far as categorizing style is concerned? 

a. Developmental theory and category width 

The interpretation of number of categories formed on an object 

sorting test as a measure of conceptual differentiation (Gardner & 

Schoen, 1962) brings to focus the role of developmental theory in cog-

nitive style. It seems to imply that those who sort many categories 

are exhibiting a high degree of differentiation. In the light of de-

velopmental theory this would suggest that those with narrow category 

widths are displaying a developmentally more advanced level than those 

who sort few categories, the broad categorizers. This could mean that 

one might expect children to have broader category widths than adults. 

It is hazardous, however, to pcstulate a simple relationship 

between age and category width on the basis of the differentiation 
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hypothesis alone. Developmental theory as formulated by Werner (1962) 

and Vygotsky (1962) has implications for the integration of a system. 

Integration is a patterning of total structure (Witkin~ al., 1962), 

a synthesizing of differentiated parts into a unified whole. There is, 

then, the possibility that there are two kinds of broad categorizers: 

those who group together or synthesize from detailed differentiation 

and those who experience diffusely and group together without differ-

entiation. If such were the case, aIl narrow categorizers would be 

exhibiting a developmentally mature form of cognitive style, but broad 

categorizers could weIl be at either a developmentally low or a more 

advanced level. Much of this rationale was used by Tobin (1963) to 

study levels of cognitive style in a single age group, eollege fresh-

men. He found sorne evidence to support the view that such a diehotorny 

exists among broad eategorizers. However, the homogeneous nature of 

his sample, being of similar age, and the same sex, may weIl have min-

imized other possible differences. 

There is yet another possibility to be eonsidered when age dif-

ferences in eategorizing breadth are hypothesized on the basis of devel-

opmental theory. It is entirely eoneeivable that onels preferential 

mode of funetioning as revealed by a free sort test in no way refleets 

onels eapabilities as indieated by onels developmental level. One may 

prefer to function at a level below that of which one is aetually eap-

ableQ This is particularly true of adults sinee they presumably have 

more levels from which to ehoose. It may be reasonable to expect, 

therefore, that developmental level is a potent de terminer of prefer-

ential response in the younger, but not in the older, individual. 

The interesting implications suggested for possible age differ-

enees in breadth of eategorizing by developmental theory accentuates 
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the need for studies to de termine the extent and direction of age differ­

ences in cognitive styles. 

b. Deve1opmenta1 theory and 1eve1 of response 

Both Werner (1961) and Piaget (F1ave11, 1963; Piaget, 1953) have 

expressed the view that the essentia1 difference between adu1t and chi1d 

intellect is denoted by the appearance of an abstract facu1ty in ear1y 

adolescence. Thus, cognitive growth can be seen as a progressive deve1-

opmènt in the ability to abstracto Since level of response in this in­

vestigation is measured by an abstraction index, developmental the ory 

may have implications for the study of age differences in response 

levels. 

It is not known whether people preferentially operate at their 

optimum cognitive levels. Although there is some evidence to suggest 

that preferential level of response as determined by an abstraction 

index is not related to ability to abstract in adult females (Gardner 

& Schoen, 1962), nor in adult males (Tobin, 1963), the pattern may be 

quite different for younger children. 

On the basis of deve10pmental theory one could not expect a 

young chi Id or pre-adolescent to reveal an habitually abstract cogni­

tive mode as it is, theoretically, beyond his capability (Inhelder & 

Piaget, 1958). However, one might expect an adolescent to be able to 

operate abstractly since Piaget has indicated that ability to de al with 

abstract operations emerges at about Il or 12 years of age (Flavell, 

1963; Inhelder & Piaget, 1953). A study employing children sampled 

at the age when abstracting ability has just developed and compared 

with adults in wbom there bas been opportunity for experience and 

practice to affect the use of the abstract mode should be of interest. 
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In summary, evidence from developmental the ory suggests that age 

differences in cognitive functioning existe Age, whether conceived of 

in terms of maturation or experience, appears to be a possible potent 

factor in determining the categories (concepts) available and, perhaps, 

preferred for ordering an array of items. If preferential mode of re­

sponse reflects in any way the availability of concepts or the indi­

vidual's optimum level of cognitive development, one would expect to 

find age differences in cognitive style. 

B. EFFECTS OF TEST FORM 

It has been noted that investigations pertaining to cognitive 

style are rooted in the field of psychology that explores individual 

differences in ways of organizing and experiencing stimulus events. 

Throughout this area of study one theme is clear: We organize and 

structure an array of items not only as they are but also as ~ are. 

Thus, the main concern of investigations in this area has been with 

the effect of the individual as a mediator between stimulus and re­

sponse. Yet, the assumption that the category formed is predictably 

a function of idiosyncracies in categorizing behaviour in ne way rules 

out the assumption that it is also dependent upon the nature of the 

stimuli being categorized. Virtually no studies have been concerned 

with preferential modes of categorizing behaviour from this view point. 

And it i8 recognized that when we become concerned about the possible 

effects of test forms on modes or styles of categorizing we are further 

blurring the boundaries between the cognitive and behaviorist terri­

tory, a recent trend noted by Ausubel (Anderson & Ausube1, 1965). 
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1. Studies Regarding the Effects of Test Form 

The neo-Freudi~n theory from which much of the concept of cogni-

tive style is derived suggests for many researchers that man's breadth 

of categorizing and, perhaps to a lesser extent, his level of response 

should be relatively unaffected by changes in the form of the stimuli 

to be categorized. Thus, studies in cognitive style have largely ig-

nored the influence of stimulus material on categorizing style prefer-

ring to emphasize the individual's consistency rather than his variations 

across test forms. Correlations of category width values between tests 

have been positive but moderately low, usually in the neighborhoodof 

0.30-0.50 for sorting tasks (Fillenbaum, 1959; Gardner & Schoen, 1962). 

Thus, much of the variance is left unexplained. 

Early studies on conceptualizing were greatly concerned with 

the differential effect of stimuli on the order and ease with which 

concepts were attained (Hull, 1920; Smoke, 1932; Heidbreder, 1946, 1949; 

Heidbreder & Overstreet, 1948). The experiments of Heidbreder are of 

particular interest. She presented evidence to indicate that there is 

a relatively consistent hierarchical dominance in which concepts are 

usua11y attained. Further studies (Dattman & Israel, 1951; Grant, 1951; 

Grant & Curran, 1953) revealed that the order of concepts was neither 

permanent nor constant but was subject to the influence of such situ-

ational factors as stimulus material, age and experience. AlI these 

studies were carried out using guided sorting procedures and it now 

seems crucial to ask if the same situation ho1ds under ~ree sorting 

techniques, that is, do a subject's preferential sortings, more espec-

ially category width and 1evel of response, reflect changes in stimuli 

presentation? 
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a. Test form and category width 

A1though many test forms have been used in the measurement and 

study of category width, there is on1y one investigation known to us 

which direct1y measured the effects of different stimuli presentations 

on the breadth of categories formed. G1ixman (1965) emp10yed three 

series of statements, each from differing meaning domains, and required 

that the subjects categorize them under free conditions of sorting. The 

three meaning domains were ordered from periphera11y to persona1Iy reIe-

vant: objects, war, self. It was found that a greater number of cate-

gories was used to sort objects than for the other, more persona11y rele-

vant domains. He interpreted the resu1ts, in the light of information 

theory, to mean that by setting the number of categories to be used for 

the domain, a subject con troIs the amount of information with which 

he has to deal. It appears that one can choose broad categories for 

items related to self because one is re1atively certain about the 

accuracy of one's information. 

Apart from revealing that differences in tests are re1ated to 

differences in preferred category widths, there is 1itt1e that one can 

generalize from this one study. One can only wonder if other varia-

tions in test forms wou1d be reflected in ~ariations in breadth of cate-

gorizing. For examp1e, if meaning were held constant and test form were 

varied, wou1d category width differences be found? 

b. Test form and response 1eve1 

There is some direct evidence from the 1iterature which points 

to a relationship between the form of the stimuli being categorized 

under free conditions and the leve1 of response as determined by the 



qua1ity of the label p1aced on the category. The study of Gardner & 

Schoen (1962) which indicated that the nature of the test (whether it 

be because of form or difficu1ty) was a strong de terminer of response 

1eve1 has been previous1y discussed. 
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Forgus and Fow1er (1957) found the basic mode of response to be 

concrete un1ess test items were familiar, in which case an abstract 

mode predominated. Their study, a1though a110wing persona1 preferences 

within certain limitations, was not strict1y speaking a "free" proced­

ure. Reed (1946) in a study simi1ar to Forgus' in methods showed that 

the more comp1ex the stimuli, the more 1ike1y was the response to be 

based on sensory or concrete cues. 

Lundsteen & Michael (1966) who tapped a dimension of cognitive 

style in response 1~ve1 by using three forms of stimuli presentation 

words, paragraphs and stories - which did not invûlve a Borting pro­

cedure found that with chi1dren, the more comp1ex the materia1, the 

more abstract the mode of response. If this appears to contradict 

Reed's findings, it must be remembered that different procedures were 

invo1ved, and that Reed's subjects were adu1ts and Lundsteen's & 

Michael's were young chi1dren. 

All this seems to suggest that response leve1, although pre­

dominant1y concrete, may be somewhat affected by stimulus form in free 

sort procedures, especial1y if there is a variation in comp1exity or 

difficu1ty among the stimulus forms. This may have re1evance for the 

question of whether there is an age differential in test form effects 

as whether or not a test form is considered to be difficu1t or comp1ex 

may well depend on the age of the subject. 
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2. Deve1opmenta1 Theory and Test Form Effects 

Research previous1y cited has suggested that whether or not test 

form differences are ref1ected in changes in categorizing behaviour con-

ceptua1ized as style, might depend on the age of the individua1. Deve1-

opmenta1 psycho1ogy tells us that there is increasing specificity of 

psycho1ogica1 traits with increasing age (Garrett, 1946). The re1a-

tive1y immature respond globa11y to different situations; they have a 

homogeneous, genera1ized response which comes into play regard1ess of 

the situation. Those at a higher developmenta1 level, with a greater 

repertory of responses, respond specifica11y to each situation. On 

this basis one wou1d expect that the hypothesized effects of changes 

in stimuli wou1d depend upon the age of the subject. 

Thus, in the 1ight of developmental theory and studies in con-

cept attainment, it appears that whether or not stimulus form (i.e., 

differences in test form) affects category width or levei of response, 

may weIl depend on the age of the categorizer. 



CHAPTER IV 

THE EXPERlMENT 

A. STATEMENT OF THE PROBLEM 

A review of the available literature demonstrates the specula­

tive nature and the intriguing prospects of the study of categorizing 

behaviour in terms of individual styles. The status of the research, 

it appears, is somewhat analogous to that of the investigations into 

measurement of intelligence in the early 1930's when there were many 

studies and many tests but insufficient data on any given population, 

either cross-sectional or longitudinal, to make cross-referencing 

possible. The almost exclusive use of college students as subjects 

and the growing proliferation of tests with which to assess consist-
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ent response modes in categorizing behaviour has given rise to certain 

doubts and questions. It is not enough to note and attempt to measure a 

phenomenon such as a characteristic tendency to use broad or narrow 

categories; the curious will always wonder how it came to develop in a 

particular individual. Because of the limited amount of evidence 

available from the few reported studies at varying ages or stages of 

development, the recurring question of how a consistent response mode 

known as style arises cannot be adequately answered. 

To do this is not an easy or short term task. Given that a 

phenomenon is found in an adult, then one must demonstrate that phe­

nomenon at increasingly younger ages. If the results are consistent 

with younger age levels then it is possible to extrapolate adult scores 
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downwards to any age level. However, if one reaches an age where the 

test becomes unsuitable, for example a printed word test for non-readers, 

one can only extrapolate downwards and to another form of test, pro-

vided similar results have been obtained under both test conditions at 

the older age. So far no one has demonstrated that age consistency 

exists, but most.workers have acted as though it does. 

Additionally, with the widespread use of increasingly different 

test for ms - shapes, objects, pictures, words - it seems important to 

ask if the differences between tests are so insignificant as to allow 

them to be used interchangeably even at a single age level. Is an 

experimenter justified in drawing the same conclusions from a test 

given with material of one kind, such as real objects, from that given 

with another, such as printed words? It is quite possible that differ-

ences in stimulus form and presentation could produce measureable dif-

ferences in the breadth of categories and level of response used in 

the sorting task. It is not known what these differences could he, 

if they follow a predictable pattern or, indeed, if they exist at all. 

Thus, the question of possible age differences in categorizing 

style and the interesting challenge of mapping their growth over time 

in the individual is confounded by the already confused problem of the 

effects of test form variations on a single age group or on an individ-

ual. It is probable that the same tests cannot be used for aIl ages 

and it is possible that similar or identical tests could have diverse 

effects depending upon the age of the subject. Accordingly, it was 

decided to make a modest attempt ta fill in sorne of the gaps in the 

existing knowledge. 
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This research, then, was designed to study, at two age levels, 

the effect of verbal, picture and object forms of a free-sort test on 

an individual's categorizing behaviour, when categorizing behaviour is 

defined as: (1) the number of categories formed, (2) the percentage 

of abstract labels placed on the categories thus defined. Because of 

recent controversy two additional measures, number of unsorted objects 

and the total category index are included for exploratory purposes. 

Four broad questions are posed: 

1) Does categorizing behaviour defined as nurnber of categories 

formed and level of response change as a function of test form? 

2) Does categorizing behaviour defined as number of categories 

formed and level of response change as a function of age? 

3) ls there a test form and age interaction? That is, do various 

test forms differentially affect categorizing behaviour at varying ages? 

4) ls there individual consistency in categorizing behaviour 

across object, picture and verbal forms of the sorting test? That is, 

are there significant inter-test correlations? 

Before supplying a description of the procedures and methods of 

this experiment, it is necessary to explicitly underline the reasoning 

behind the experimental design. Although much of the rationale is pro­

vided in the literature already reviewed, further amplication is re­

quired since many of the tests and procedures used in this study are of 

quite recent origin and, hence, may be relatively unknown. Accordingly, 

a discussion relevant to the choice of subjects, tests, and testing and 

scoring techniques precedes the account of the actual experimental pro­

cedure. 
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B. RATIONALE BEHIND THE EXPERIMENTAL DESIGN 

1. The Sub jec ts 

'a. Sex 

Many researchers have pursued the study of sex differences in 

cognitive functioning (Gardner et al., 1959; Gl ixman , 1965; Kogan & 

Wallach, 1964; Messick & Kogan, 1963; Pettigrew, 1958; Wallach & Caron, 

1959; Wallach & Kogan, 1965). Findings have been somewhat ambiguous. 

For example, Wallach & Kogan (1965) and Gardner and associates (1959) 

found negligib1e sex differences in number of categories formed and 

number of objects left unsorted whilst other studies have revealed sig­

nificant sex differences (Glixman, 1965; Messick & Kogan, 1963; Petti­

grew, 1958). Lack of consistency in the findings prompted the decision 

to confine the sample used in this study to one sex. 

b. Age 

Little attention iias been given to the developmental aspect of 

categorizing behaviour under free sorting conditions. Studies using 

a developmental approach have usually employed structured sorting tech­

niques designed to measure conceptualizing capacity (Goldman & Levine, 

1963; Reichard, Schneider & Rapaport, 1944). Those investigations con­

cerned, as this one is, with tapping a preferential mode of categorizing 

have been carried out with subjects at a single age level, usually first 

year college studentso To facilitate comparisons with previous studies 

and thus make interpretation of test results more meaningful, it was 

decided ta include a group of first year college girls in this experi­

ment.. So that some indication of the developmental aspect of categor­

izing style could be determined, a sample of younger girls was also 
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chosen. These girls were grade six and seven students in their twelfth 

year as of April l, 1966. This particular age level was selected because 

it was felt to be the youngest age at which one could be reasonably con-

fident that the tests to be used wou14 be, in fact, measures of prefer-

ential categorizing mode and the full range of responses would not 

necessarily be limited by a maturational inability to form abstract con-

cepts. Rationale for the choice of this age level was based on Piaget's 

developmental theory of cognitive functioning (Inhelder and Piaget, 1958). 

According to Piaget', most children at the age of twelve would be in the 

·final .stage of development in the evolution of thought processes. They 

should be able to think abstractly and should alre~dy possess a large 

and varied repertory of concepts. This theory is further supported by 

other studies which have suggested that children of.even much younger 

ages are capable of thinking abstractly (Reichard, Schneider & Rapaport, 

1944) • 

2. The Test and Testing Technigues 

a. The technique of free sorting 

The test used in this study employs a free ~orting'technique as 

opposed to a structure technique. The implications of this free sort 

procedure may perhaps be best understood by a comparison of it with the 

structured or guided sorting test. 

As has been previously noted, investigators have long used 

structured sorting techniques in the study of the thought processes. 

Among the more popular of the sorting tests has been the Goldstein-

Scheerer Object Sorting Test (Rapaport, Gill & Schafer, 1946). This 

typical object sorting test is administered in two parts. In the first 
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phase the subject is given an item (e.g., a pencil) and is asked to pick 

out from a group of 33 common objects aIl the other items that belong 

with it. In the second part, groups of objects are presented to the 

Subject and he is asked to tell what each group has in common. Thus, 

in the first instance, the category is explicitly or implicitly de-

fined and the Subject is simply required to establish appropriate cate-

gory boundaries. In the second instance, the category itself is pro-

vided and the Subject is asked to label it. 

The more recent free sort tests such as the one developed by 

Gardner (1953) differ from their predecessors such as the one just de-

scribed both in what they purport to measure and in design. 

In a free-sort test no predetermined structuring is provided. 

The subject is faced with an array of objects and is instructed to 

"put together into groups the objects which seem to belong together 

for some reason or another." (Gardner, 1953) Perhaps the Gardner Object 

Sort Test has been the most widely used test of this type. It includes 

73 common objects which the Subject is required to group together in a 

way that is "most logical, most natural and most comfortable" to him. 

Therefore, unlike the earlier structured sorting tests, the free sort 

tests are not tests of capacity ta think abstractly or to form concepts. 

Rather, they are tests of preferential conceptual style. The Subject 

is allowed ta respond freely and there is no compulsion and no incen-

tive for him ta produce "best" or "rigi,t'I groupings. 

Advocates of the free sort method of studying categorizing or 

conceptualizing style point out that while structured object sorting 

tests may have important uses in diagnosing schizophrenia, brain-damage 

or other disorders of the thought process, the free sort is more suit-

able for the study of thought in normal subjects (Gardner, 1953). 
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They be1ieve it more nearly approximates the cognitive tasks that face 

the individual from day to day (Gardner & Schoen, 1965). In a free sort 

test the subject must not on1y formulate concepts but also he must dif­

ferentiate them one from the other. 

b. Choice of test and test forms 

The tests devised for use in this investigation are three itenr 

form variations of the Clayton and Jackson sorting test (Clayton & Jack­

son, 1961). The test, which in turn was adapted from Gardner's object 

sort test (Gardner, 1953), consists of a list of names of 50 familiar 

objects chosen for their specificity and clarity of meaning. Instruc­

tions require the subject to group objects which seem to belong to­

gether by writing down the names of objects under categories 1abelled 

A, B, C, etc. Sloane, Gorlow & Jackson (1963) have indicated that the 

Clayton & Jackson test and the Gardner test both load heavily on the 

same factor. 

The Clay ton and Jackson sorting test, because it is readily 

portable, inexpensive and easily administered, is an excellent instru­

ment for testing large numbers of people and for this reason would be 

useful for large scale developmental studies. However, it is not cer­

tain that the present unmodified verbal test form wou1d be suitable at 

lower age levels and a1ready item-form variations of this test have 

been designed for use with chi1dren (Wallach & Kogan, 1965). Thus, 

because of its widespread and increasing popularity for use in one 

form or another with varying age groups, and because of its potential 

for future use, the Clay ton and Jackson test was considered to be a 

worthwhile test for study. 
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Three main itenrform variations of the test are possible: verbal, 

picture, object. It should be noted that this hierarchy (verbal, pic-

ture, object) represents a progressive increase in the amount of infornr 

ation available to the sorter about the test items. For example, the 

verbal forms give no indication as to color or shape or material, the 

pictorial forms indicate shape but no color, and not necessarily 

material, and the object forms portray aIl three: color, shape, material. 

This appears to have implications for categorization as a means of in-

formation processing. Significant differences in categorizing behav-

iour among these test forms, if found, might have significance for both 

Gardner's and Bruner's theories of the categorizing process, and more 

especially of category width. 

In brief, it would appear that a neo-Freudian interpretation of 

category width as a form of impulse expression suggests that differences 

in perceptual form of the test would have little effect on the prefer-

ential or habituaI mode of response. An information theory explanation 

of category width might admit to significant differences in breadth of 

categorizing because of the variations in the amount of available in-

formation provided by the three forms. The verbal test gives few per-

cep tuaI cues; pictures in black and white give more; objects, 3-

dimensional and colored, give still more. It is quite probable that 

the risk involved in categorizing efficiently and parsimoniously varies 

tremendously among the three forms with risk probably being greatest 

where least information is given. 

c. Test order effects 

From the outset it appeared that the order in which the test 

forms were presented might differentially affect test scores. Since 
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it was impossible to de termine just what these effects might be, the 

order of test presentation was systematica11y contro11ed so that test 

order effect wou1d not contaminate measured effects of test form on 

categorizing behaviour (see Appendix B for test order and series). 

Obvious1y wh en the same individua1 is administered a similar 

test three times, there is an unavoidab1e possibi1ity that repetition 

will affect his behaviour. To minimize this, care was taken to admin-

ister each test to each individua1 at interva1s of one week. On a11 

second and third test situations, instructions were modified to remind 

the subject that this was not a memory test and that she was still free 

to sort in the manner which was most natura1, comfortab1e and 10gica1 

to her (Appendix A). It was, of course, not possible to e1iminate 

a11 order effects, specifica11y those tied to sheer repetition, so 

variance due to order was statistica11y ana1yzed, but it must of nec-

essity remain of secondary interest in this investigation. 

3. Aspects of Categorizing Behaviour 

There are various dimensions a10ng which categorizing behaviour 

can be assessed. The free sort test yie1ds measures of severa1 such 

dimensions against which the effects of item form and age can be gauged. 

The dimensions chosen for study in this investigation were se1ected be-

cause of their measurabi1ity and their relative independence (Gardner 

& Schoen, 1962; Messick & Kogan, 1963) as we11 as for their importance 

in the conceptualizing process as indicated by the literature reviewed. 

These dimensions are: 

a) Number of categories defined (Messick & Kogan, 1963) 

b) Per cent abstract labels, i.e., abstraction index (Gardner & 
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Schoen, 1962; Tobin, 1963) 

c) Number of objects left unsorted (Messick & Kogan, 1963) 

d) Total numb~r of categories formed (Gardner & Schoen, 1962) 

a. Number of Categories defined 

When a subject is confronted with" an array of diverse objects to 

be sorted into comfortable groupings, as he is in a free-sort test, he 

must decide how broad or how narrow a range of objects can be logically 

or naturally grouped together. Sorne categorizers produce few groupings 

and place a large number of objects under a single label, while others 

generate more categories and consign fewer exemplars to each group. 

Thus, the number of groupings reflects breadth of categorizing with 

those forming few groups being known as broad categorizers because the 

boundaries of their categories are relatively wide, and those forming 

many groups being known as narrow categorizers, the boundaries of their 

categories being more restricted. 

The categorization process has often been conceived of as 

largely a problem in "breadth" of categories. This dimension of cate-

gorizing behaviour was first studied by Gardner (1953) who initially 

called it a measure of equivalence range, that is, the range of dis-

criminab1e events subsumed under one label or rubric. Subsequently 

he re-defined it as "conceptual differentiation" (Gardner & Schoen, 

1962). Whether viewed as equiva1ence range or conceptual differentiation, 

this aspect of categorizing behaviour is measured by the number of cate-

gories formed on a sorting task. It was decided to emp10y this measure 

in this study because breadth of category has been found to be one of 

the most consistent and persistent aspects of individua1 categorizing 

style (Gardner, 1953; Fil1enbaum, 1959; Gardner, Jackson & Messick, 
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1960; Gardner & Long, 1961; Gardner & Schoen, 1962; Sloane, 1959). 

b. Abstraction index 

The method used in this investigation for interpreting the labels 

placed on the grouping is one which was derived from the work of Rapa-

port, Gill and Schafer (1946),modified by the subsequent studies of 

Gardner and Schoen (1962), and most exp1icit1y formu1ated by Tobin (1963). 

According to this scheme, reasonsgiven for any grouping can be p1aced 

into one of three rubrics: concrete, func.tiona1 and abstract or con-

ceptual. A conceptua1 label is one that represents true abstraction 

and therefore the definition is based on a common characteristic of 

otherwise diverse objects. The abstraction score used by Gardner. and 

his associates consisted to a ratio of abstr,act definitions to the 

total number of categories defined (Gardner & Schben, 1962). 

A1though sorne previous studies hadindicated that the abstraction 

index may not be a fruitfu1 method of exploring qualitative differences 

in labels p1aced on categories (Gardner & Schoen, 1962), it was decided 

to retain its use in this study. The long historica1 concern with 

abstraction on the part of researchers i~vestigating deve1opmenta1 

theories of cognitive functioning suggested that sorne consideration be 

given to use of the abstraction index in a study designed to examine 

the possible significance of age 1eve1 on preferentia1 categorizing 

behaviour. 

c. Number of objects unsorted 

Unti1 recent1y, each unsorted object was defined in the 1itera-

ture as a category in itse1f. However, Messick and Kogan (1963) have 

indicated that number of unsorted objects is an independent aspect 
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of categorizing style, unrelated to number of categories defined. It 

was found that the two measures do not correlate similarly with other 

personality and cognitive measures. Although their investigation was 

not a definitive study because of the nature of the sample used, it 

was decided in this study to include unsorted objects as a separate 

measure since further valuable information as to the dimensions of this 

variable might be found. 

d. Total categories 

Much of the research prior to 1963 had beenanalyzed by consider-

ing that a category can consist of a single, unlabelled item. Thus, 

number of categories would be composed of both defined categories plus 

each, single item left in a classification of miscellaneous, or indeed, 

le ft unsorted. Although recent research seriously questions the valid-

ity of this view, the results of this investigation, initially at least, 

have been analyzed according to a total categories index as well as to 

a defined categories concept. This Was done to facilitate comparisons 

~vi th previous s tudies which used this index and to further comparisons 

between the two measures themselves. 

C~ THE PROCEDURE 

From the foregoing it is seen that the experiment to study the 

effects of age and test form on stylistic tendencies in categorizing 

behaviour was confined to individuals of one sex (female) at two ages 

(12 and 18) who were presented, in a specified order, with each of 

three forms of sorting test (modified Clay ton & Jackson). The 

measuringinstrument was afree sorting test, i.e., unstructured and 

administered under free and relaxed conditions. The three forms were 
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object, picture and verbal. Results of the categorization were to be 

viewed in terms of number of defined categories sorted, per cent abstract 

labels placed on categories, number of objects left unsorted, and total 

number of categories formed. Fuller details of the procedures are pro-

vided below and in Appendix A. 

1. Testing Procedure 

Sixty girls participated in this study. Group l, drawn from the 

sixth and seventh grades of three suburban schools, consisted of 30 

girls who were in their twelfth year at the time of testing. The 30 

subjects in Group 2 were first year college students enrolled in a 

Bachelor of Education program at Macdonald College. Their mean age 

was 18.3 years. Thirty-four girls in all volunteered to participate 

as members of Group 2 but four had to withdraw prior to testing because 

of test scheduling and transportation difficulties. It is interesting 

to note that since the entire enrollment in the first year Bachelor of 

Education program was 39 girls, our group of volunteers was almost a 

total sample. 

Each subject in Group 1 was selected by the principal and staff 

of her school. The selection criterion was such that the subjects were 

deemed to be capable, in terms of intelligence and academic achieve-

ment, of undertaking a first year college course at the appropriate 

future date. Volunteers were th en called for from among the girls thus 

selected. In actual fact, each girl who met the selection criterion 

sought to be, and was, included in the sample. 

In this way an attempt was made to roughly match the two groups 

on the basis of intellectual ability (undefined) and inclusion status. 
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Tes:'ing of all 60 subjects was done by the writer during the 

months of March and April, 1966. Prior to testing the examiner met 

with the subjects to brief them on the purpose of the experiment and to 

assure them of anonymity. They were to1d that the experiment was de-

signed to study thinking but that the tasks were not measures of in-

telligence or of how well people think because there was no "best way" 

of doing them. They were assured that the resu1ts wou1d not appear 

on their records nor in any way affect their academic standings. A11 

subjects were requested not to discuss their sortings with their c1ass-

mates unti1 the experiment had been comp1eted. 

It is be1ieved that this pre1iminary meeting was successfu1 in 

a11aying any fears and anxiety on the part of the subjects and in ex-

citing their interest and enthusiasm. During the test periods, with-

out exception, the girls approached the sorting tasks eager1y and free1y. 

They all appeared to accept the fact that there were no "right" or 

"wrong" ways to classify the items and, while sorne subjects were cer-

tainly more particu1ar with their sortings than others, no anxiety or 

tension was discernib1e. 

AIl subjects were administered each of the three forms of the 

sorting test in sequence, seven days apart. Order of test presenta-

tion was varied to provide for six series in each age group. Subjects 

were assigned at random to a series. Thus, there were five girls at 

each age level assigned to each series. The test sequence for each 

series appears in Appendix B, Table III. 

The presentation of the 50 items on each of three test forms 

was standardized. The cards, pictures or objects were laid out on a 

large surface in the same pattern of 10 rows with five items each. 
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AlI items were visible to the subjects from the outset and appeared in 

the same order and position for each subject in aIl tests. 

In the verbal test names of the items were printed in large type 

on 3x5 white cards, one card for each item. In this way, the original 

test was modified ~lightly to allow for an actual sorting procedure. 

The picture test wascomposed of these 50 items represented in 

5x7 glossy photographs of actual objects. AlI pictures were checked 

for clarity and ease of recognition on a group of 15 sixth grade girls 

who were not part of the test sample.lt was assumed that· if the items 

were recognizable by this group they would also be by tne older sample. 

The object form of the test included 3-dimensional models of the 

items. Each object was a miniature replica -except for the dime and 

the aspirine In these instances the actual item was used. This form 

-was also pre-tested on an additional group of sixth grade girls. 

The complete, specific instructions for the initial administra-

tion of the test are included in Appendix A. Modifications of instruc-

tions for the second and third test periods are also given. Each girl 

was seen individually and care was taken to provide a relaxed, permis-

sive atmosphere so that individual preferences had the opportunity to 

oper ate fully. 

It should be noted that,while every effort was made to standard-

ize aIl aspects of test presentation for both age levels, one unavoid-

able difference existed. The younger group were tested at school 

during normal classtime, although not in their normal classrooms. 

The time required to do the test was taken from the usual classroom 

periods. Most of the older group, however, were tested during the 

evening in an informaI setting and time for the test was taken from 
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their 1eisure hours. 

2. Scoring Procedure 

When the subjects had indicated they were finished with their 

sortings, the groupings ·and the reasons for the groupings were re-

corded. Throughout the testing, noteswere made by the examiner on the 

manner in which each subject went abo.ut the task and commentsof those 

who verba1ized their thought processes were noted. Fo110wing the 

entire test schedu1e, each protoco1 was scored by the examiner for: 

1) nQ~ber of defined categories as per Messick and KOgrul (1963) 

(groupings of two or more items assigned to a common label) 

2) abstraction index, or percentage of abstract labels used to 

define the categories sorted as per Gardner & Schoen (1962) 

and Tobin (1963) 

3) number of items 1eft unsorted (Messick & Kogan, 1963) 

4) total categories sorted (each unsorted item is ca11ed a cate-

gory and added to defined categories to provide a total cate-

gories index) (Gardner & Schoen, 1962) 

Scoring for number of defined categories, number of unsorted 

items and total categories was an uncomp1icated, objective procedure 

carried out in accordance with the previous1y discussed definitions of 

these dimensions. A further word is necessary, however, to amp1ify the 

scoring procedure to obtain the abstraction index. 

a. Scoring procedure for abstraction index 

Each subject's abstraction index for each test wasca1cu1ated 

by obtaining the percentage of abstract labels relative to the total 
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number of labels used to define the categories. This measure was found 

by Gardner ~ al.· (1960) to load 0.57 on a 1eve1 of abstraction factor. 

The criteria for deciding whether or not a label was abstract 

was based 1arge1y on Rapaport's rationa1e as modified by Tobin (Tobin, 

1963). Abstract definitions were considered to be those which referred 

to essential, inferentia1 properties of objects. Functional and con­

crete definitions were a1so scored but were not analyzed. Functiona1 

definitions were those relating to the use to which an objectis put; 

concrete definitions were those referring to a single, usua11y external, 

property of an object. 

All protoco1s were scored twice by the same rater with an inter­

val of ten months between scoring. Agreement between the two was near1y 

96%. Chief discrepancy was a decision on the second scoring to classify 

as concrete al1 categories defined on the basis of the materia1s of 

which the objects were made. This is a departure from Rapaport's sys­

tem (Rapaport, Gill & Schafer, 1946), but one which seemed more logical 

in terms of the accepted definitions of concrete and abstract, since 

material is a readi1y observable, perceptual attribute. Some support 

is found for this view in the literature and was accepted by Tobin in 

his scoring procedure (Tobin, 1963). As an additional check, 20 pro­

tocols were drawn at random and scored by an independent rater. Cour 

parison of the ratings of the two examiners yielded agreement which 

covered over 96% of the cases. 

While it must be acknowledged that the decision as to whether or 

not a category is abstract is a subjective one, acceptance of Tobin's 

scoring instructions converts it to one which is virtually objective. 

Tobin's instructions are extremely explicit and abundant examples are 
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given. He has chosen these examp1es, it appears, from the labels actu-

a11y given by individua1s to define the categories sprted using the 

C1ayton and Jackson test. Guide1ines used in scoring the tests in this 

investigation are given in Appendix A. The reader who wishes a more 

comprehensive account is referred to Tobin (1963). 
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CruœT~V 

HYPOTHESES 

Based on the review of the literature, it is possible to offer 

severa1 predictions regarding the effects of age and test form on cate-

gorizing behaviour when that behaviour is defined in terms of category 

width and level of response. 

In the light of deve10pmental theory, the fo110wing hypotheses 

can be proposed: 

1) There will be significant between age differences in the 

number of categories formed and in the leve1 of response on aIl three 

forms of a free sort test. 

a) Older subjects will sort more categories on the tests 

than younger subjects because they are at a more differentiated level 

of deve1opment. 

b) Older subjects will define their categories with a greater 

percentage of abstract labels than younger subjects because they have 

greater facility for abstraction. 

2) Younger subjects will perform more globally on aIl forms of 

the test. Since specificity of response is a function of age, the older 

subjects may be more specific in their performances so that the width of 

the category formed and the leve1 of abstraction used may, for them, be 

a function of the materia1 of the test. Older subjects will, therefore, 

be less consistent than younger subjects from one form of the test to 

another. 
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3) If differentiation is a function of age and the amount of in-

formation a function of the test form, older subjects will sort the 

objects into more categories if the form is real object rather than 

pictorial, and if pictorial rather than verbal. (The actual objects 

being concrete and tangible, and so communicating information as to 

texture, weight, color, etc., will have the effect of producing narrower 

categories or a greater number of categories will be required to pro-

vide for the use of aIl the information about them.) 

On the basis of style theory, the following additional hypothe-

sis is offered: 

4) While aIl subjects will be consistent in category width 

across test forms, the older subjects will be more consistent than the 

younger subjects since the development of a cognitive style represents 

increasing control over action and should be more resistant to change 

at older age levels. 

Because of the recent controversy between Bruner and Tajfel 

on the one hand and Gardner and Schoen on the other on the meaning and 

interpretation of category width,* it is also possible to set up one 

other hypothesis based upon categorization as a decision process with 

risk-taking implications. 

5) Subjects will sort increasingly fewer categories if the tests 

are in the order verbal, picture, object; (the more information supplied, 

the more knowledge one has about the item and the more generous one can 

be in his category boundaries without incurring the risk of being 

wrong. ) 

*No hypothesis on the basis of style theory is made regarding 
level of response since its relevance to "style" has not, as 
yet, been fully determined. 
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It will be noted that Hypotheses 2 and 4 are in conflict and 

similarly Hypotheses 3 and 5 are in opposition. It is difficult to 

suggest which are the more plausible. Empirical evidence is seant and 

the hypotheses are ~ priori. However, the relatively explieit terms of 

developmental theory as eompared to the amorphous nature of style the-

ories, still in their infancy, favor those hypotheses based on the 

former, i.e., Hypothesis 2 rather than Hypothesis 4 and Hypothesis 3 

rather than Hypothesis 5. 
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CHAPTER VI 

RESULTS 

Raw scores for aIl tests and measures are tabulated in Appendix 

B, Tables l and II and from these data appropriate totals and means 

were calculated. Significance of age, test form and test order differ-

ences was determined by pseudo-three way classification analyses of 

variance according to McNemar (1962). The Duncan Multiple Range Test 

(LeClerg, Leonard & Clark, 1962) was used where applicable to test 

significance of mean differences. To analyze data on response leve1, 

the per cent scores were transformed by arc sine conversions (LeClerg, 

Leonard & Clark, 1962). Correlations to de termine consistency among 

individual scores on each test form were computed for the number of 

defined categories and the percentage of abstract responses. Defined 

level of significance in aIl cases was considered to be 0.05 per cent. 

The results thus obtained are recorded under the following 

headings; (A) Age and test form effects, (B) Effects of age and test 

form on individual consistency, and (C) Order effects. 

A. AGE AND TEST FORM EFFECTS 

Means were computed for the aspects of categorizing behaviour 

being explored in this study and summarized on the basis of test form 

and age for purposes of general comparisons (Table 1). 
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Table 1. Mean Values of Scores Obtained by Two Age Groups on 
Three Forms of a Free Sort Test 

No. 
of defined No. Total Percentage of 
categories unsorted categories abstract responses 

Group 1 (Younger) 

Verbal 12.63 2.4 15.03 21.5 

Picture 13.03 2.9 15.93 25.0 

Object 12.33 2.37 14.70 24.3 

Grand Mean 12.67 2.55 15.22 23.7 

Group 2 (Older) 

Verbal n.40 2.5 13.83 41.7 

Picture n.70 2.43 14.13 41.9 

Object 10.47 2.8 13.27 41.7 

Grand Mean n.19 2.58 13.54 41.7 

Statistical analyses for age and test form effects were carried 

out on number of defined categories, number of unsorted objects, total 

number of categories and percentage of abstract responses and, there-

fore, results will be recorded for each of these aspects individually. 

1. Number of Categories Defined 

The analysis indicated significant differences between the two 

age groups in number of categories defined (Table 2). Significant 

test form differences were also found. There was, however, no signi-

ficant test form-age interaction effect. 



Table 2. Ana1ysis of Variance for Number of Categories Defined on 
Three Forms of a Free Sort Test by Two Age Groups 

Source of Variance df ss ms F 

Total 179 1,124.06 

Age 1 98.27 98.27 7.67** 

Subjects within age 58 743.79 12.82 

Test 2 28.74 14.37 6.68** 

Test x Age 2 3.84 1.92 0.89 N.S. 

Residua1 116 249.42 2.15 

**Significant at 0.01 level N.S. Not significant 

These results pointed ta the necessity of further examination 

of mean differences, bath within and between age groups. The Duncan 

Multiple Range Test was applied to make aIl possible mean comparisons 
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(Table 3). The shortest significant range values for test mean differ-

ences appear in Appendix B, Table VIII. 

Table 3. Significant Mean Differences for Number of Categories De­
fined on Three Test Forms by Two Age Groups. Duncan Multiple 

Range Test 

Group Test 

Mean 

Group 2 
(Older ) 

Group 1 
(Younger) 

Object Verbal Picture Object Verbal Picture 

10.47 11.40 11. 70 12.33 12.63 13.03 
N.S. ______ _ N. S. 

N.S. ______ _ 
N.S. _________ __ 

N.S. - non-significant differences indicated by underscoring 
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Data appearing in Table 3 clarify the significant age differences 

reported in Table 2. Older subjects sorted the items into fewer de­

fined categories than the younger subjects on each of the three test 

forms, also the relative effects of test forms on number of categor-

ies defined were in the same hierarchy, object, verbal, picture, for 

both age groups. Subjects sorted fewest defined categories on the 

object form, most on the picture forme Not aIL differences between 

test forms, however, reached significance (Table 3). 

Examination of Table 3 for test form effects within age groups 

reveals that the older subjects (Group 2) defined significantly fewer 

categories on the object form of the test than on the verbal or the 

picture forms. Therefore, for Group 2 the object form of the test was 

significantly different from aIL the others. There were no significant 

differences between the verbal and picture test forms. 

In Group l, which was composed of the younger subjects, there 

were fewer categories formed on the object sort test than on the picture 

test, but there were no significant differences between the object and 

verbal test forms. Similarly, there were no significant differences 

between the verbal and picture forms. Thus, in summary, for the younger 

group, the verbal test was not significantly different from either the 

verbal or object tests but the object test form was significantly diff­

erent from the pictorial forme 

2. Number of Unsorted Objects 

"F" values presented in Table 4 indicated that neither the age 

of the subjects nor the for'm of the test were significant factors in 

determining the number of objects left unsorted. 
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Table 4. Ana1ysis of Variance for Number of Unsorted Objects on 
Three Forms of a Free-Sort Test at Two Age Leve1s 

Source of Variance df ss ms F 

Total 179 1,176.2 
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Age 1 0.02 0.02 .0014 N.S. 

Subjects within age 58 816.18 14.07 

Test form 2 1.43 0.72 .238 N.S. 

Test form x age 2 6.24 3.12 1.03 N.S. 

Residua1 116 352.31 3.04 

N.S. - non-significant 

3. Total Categories 

Ana1ysis on the basis of a total categories index showed that 

there were significant test form differences in number of total categories 

sorted (Table 5). There were no significant differences between age 

groups in number of total categories formed. 

Table 5. Ana1ysis of Variance for Total Number of Categories Formed 
on Three Forms of a Free-Sort Test by Two Age Groups 

Source of Variance df ss ms F 

Total 179 2,504.99 

Age 1 95.32 95.32 3.03 N.S. 

Subjects within age 58 1,821.66 31.41 

Test 2 31.34 15.67 3.28* 

Test x age 2 2.90 1.45 0.37 N.S. 

Residua1 116 553.77 4.78 

N. S. - non- significant *significant 0.05 1evel 
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Further examination of test form differences appears in Table 6. 

Since the ana1ysis of variance indicated no significant age differences, 

the tota1s for the two age groups on each test were combined on the 

assumption that for the purposes of this particular investigation the 

two groups cou1d be considered samp1es from the same population. Ca1-

cu1ations for the shortest significant range values appear in the 

AppendiK (Appendix B, Tab le IX). 

Table 6. Significant Mean Differences for Total Categories Formed 
on Three Forms of a Free-Sort Test. Duncan Multiple Range 

Test. Groups 2 and 1 Combined ' 

Group Object Verbal Picture 

Mean 14.02 14.43 15.03 
N.S. 

N.S. __ , __________________ __ 

N.S. - non-significant mean difference indicated by underscoring 

Data showed that significant1y fewer categories were sorted 

on the object form of the test than on the picture form (Table 6). 

There were no significant differences in the effects of the verbal test 

as compared to the object test. Simi1arly there were no significant 

differences found between the verbal and picture forms of the, test. 

Thus, the verbal test form was not significantly different from either 

the picture or the object forms, but the object form was significantly 
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different from the picture. 

4. Percentage of Abstract Responses 

Highly significant age differences were found in percentage of 

abstract labels used to define categories (Table 7). Test form had no 

significant effect on proportion of abstract responses. 

Table 7. Analysis of Variance for Per Cent Abstract Responses on 
Three Forms of a Free-Sort Test at Two Age Leve1s 

(arc sine transformations) 

Source of Variance df ss ms 

Total 179 40,582.5 

F 

Age 1 5,633.6 5,633.6 18.45** 

Subjects within age 58 17,706.22 305.27 

Test form 2 51.51 26.76 0.18 N.S. 

Test form x age 2 41.87 20.93 0.14 N.S. 

Residua1 116 17,148.66 147.8 

**significant 0.01 1eve1 

N.S.-non-significant 

Since the foregoing results justified a closer look at mean differ-

ences on the basis of age on1y, it was not necessary to use a Duncan 

Multiple Rànge Test. The mean percentage of abstract responses for 

the younger group across test forms is 23.7; the mean percentage of 

abstract responses for the older group across test forms is 41.7 (Table 

1). Therefore, on the basis of information obtained in Table 7, it 

could be stated that the older group gave significant1y more abstract 
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responses across all test forms than the younger group. 

B. EFFECTS OF AGE AND TEST FORM ON INDIVIDUAL CONSISTENCY 

Individual scores for the two main aspects of style studied in 

this investigation were corre1ated among test forms to de termine con-

sistency of response. Results are summarized in Tables 8 and 9. 

Table 8. Correlations Between Scores on Test Forms for Number of 
Defined Categories 

df = 28 t = 2.05 

Test Comparisons Group 2 

Verbal - Picture .71 .46 

Verbal - Object .71 .62 

Object - Picture .83 .32 N.S. 

N.S. - non-sig~ificant 

A casual inspection of the data in Table 8 indicates that corre-

1ations between scores are higher for the younger group than for the 

older group. A11 correlations are significant and positive except for 

that between the object and picture test forms at the older age 1eve1 

which, whi1e positive, fai1s to reach the defined 1eve1 of significance 

(0.05). The highest correlation was obtained between these two tests, 

object and picture, at the younger age 1eve1. Highest correlations 

were obtained between scores on the object and picture test forms in 
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the younger group; comparisons of scores on these tests at the older 

level yielded the lowest (insignificant) correlation obtained. 

AlI correlations between scores indicating level of abstraction 

are significant and positive (Table 9). Correlations at both age 

levels are highest between scores on verbal and picture test forms, 

lowest for those obtained between the object and aIl other test forms. 

This is true at both age levels. 

Table 9. Correlations Between Scores on Test Forms for Percentage 
of Abstract Responses 

df = 28 t = 2.05 

Comparisons Group 1 Group 2 
(Younger) (Older) 

Verbal - Picture .52 .60 

Verbal - Object .45 .40 

Object - Picture .45 .48 

C. ORDER EFFECTS 

From the raw data recorded in the Appendix means were computed 

on the basis of test or der and are presented in Table 10. 

Because of the experimental design, comparisons of test order 

were averaged over all tests and analyzed separately. Analyses of var-

iance similar to those of Tables 2, 4, 5, and 7 were performed and 

appear in Appendix B (Tables IV, V, VI and VII). No simple order 

effects reached a defined level of significance. There was a significant 
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age order interaction noted for the total categories index (Appendix 

B, Table VI). 

Table 10. Summary of Results on Order Effects. Mean Values of 
Scores Obtained by Two Age Groups on Three Consecu­

tive Free-Sort Tests 

No. 
of defined No. Total Per cent 
categories unsorted categories abstract responses 

Group 1 (Younger) 

lst test 12.53 3.3 15.87 18.8 

2nd test 12.67 2.2 15.83 23.7 

3rd test 12.80 2.1 14.87 28.6 

Grand Means 12.67 2.55 15.22 23.7 

Group 2 (Older) 

1st test 10.77 2.5 13.30 44.6 

2nd test 11.43 2.5 13.97 46.2 

3rd test 11.37 2.7 14.03 39.1 

Grand Means 11.19 2.58 13.54 40 
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CHAPTER VII 

DISCUSSION OF RESULTS AND THEIR IMPLICATIONS 

This experiment was designed primari1y to consider the effect of 

age and test form on the kind and number of categories produced on a 

sorting task. It has been noted that both age and form of test signifi-

cant1y affected the number of defined categories sorted (Table 2) and 

that age, but not test form, affected the kind of labels to define the 

categories (Table 7). For the two ages samp1ed, however, there were 

no interactions between age and form of test (Tables 2 & 7). These 

same variables, age and test form, did not affect the number of unsorted 

categories (Table 4) and, when these unsorted categories were added to 

the number of defined categories to form the total categories index, 

the effect of age was no longer significant (Table 5). 

A. RELATIONSHIP AMONG TOTAL CATEGORIES, DEFINED CATEGORIES 
AND UNSORTED OBJECTS 

Ana1ysis for the total categories index was inc1uded, it may be 

reca11ed, for comparison with defined categories as critericn of cate-

gory width. It appears that age differences in categorizing breadth 

were masked when a total categories index was used (Table 5). This is 

interesting in view of the extensive use of the total categories index 

by Gardner and associates (Gardner, 1953; Gardner et al., 1959; Gardner 

et al., 1960; Gardner & Schoen, 1962). This group of workers has em-

phasized the consistency of styles in category width across test forms; 

it is possible th.at this observed self-consistency may be partially a 
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result of the use of the total categories index for measurement. 

The fact that age differentially affected the number of defined 

categories of sorted objects and the number of objects unsorted supports 

the view that the two dimensions are, indeed, independent aspects of 

categorizing style (Messick & Kogan, 1963). There seems to be, there-

fore, little justification for using a total categories measure as it 

may well obscure actual differences in categorizing behaviour. In the 

following discussion of results only the defined categories criterion 

of category width will be used. 

B. AGE EFFECTS 

The broadly stated hypothesis (Hypothesis 1) that significant 

between-age differences would be found in the number of categories 

formed and in the level of abstraction used to label the category con-

tent was supported (Tables 2 & 7). However, while older subjects gen-

erated significantly more abstract responses than younger subjects 

(Tables 1 & 7), they did not sort more defined categories (Tables 1 & 

2). This is of interest because developmental theory suggests that, 

although subjects become more differentiated with age, they are in-

creasingly able to integrate or synthesize as weIl. This latter func-

tion is believed to be the more mature form of cognitive development 

(Werner, 1961). Since abstract definitions are considered to be more 

alI-inclusive than non-abstract (Scheerer, 1954), and since older sub-

jects gave a large percentage of abstract labels to their categories 

(Table 1), it appears that they may be synthesizing or integrating. 

However, this is a post hoc observation and further investigation would 

be required to confirm it. 



Thus, taken as a who1e, the effects of age appear to be quite 

consistent with deve1opmenta1 theory as formu1ated by Piaget (1953) 
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and by Werner (1961). Further study at younger age 1eve1s and at inter­

vening ages wou1d be needed, however, before one cou1d confident1y state 

that growth of categorizing style fo11ows predicted patterns of deve1op­

mental theory. Additiona11y, longitudinal rather than cross-sectiona1 

methods of research might yie1d more accurate and usefu1 data regard­

ing the deve10pment of individua1 differences in categorizing style, 

though both are warranted. Further testing of the younger group as 

they mature cou1d provide sorne of the additiona1 information necessary 

for confirming or rejecting this notion. 

C. TEST FORM EFFECTS 

Significant test form differences in breadth of categorizing 

were found at bath age 1eve1s (Tables 2 & 3). In the younger group 

significant1y fewer categories were sorted on the abject form of the 

test than on the picture form, but there were no significant differ­

ences between abject and verha1 forms. Simi1ar1y, there were no sig­

nificant differences between scores on the verbal and picture tests. 

In short, for the younger group, on1y the object and picture test 

forms were significant1y different from each other. 

In the older group, the abject form of the test produced signi­

ficant1y different resu1ts from bath the verbal and the picture forms. 

Resu1ts on the picture test were not different from those on the verbal, 

however. Thus, effects of varying test forms appear to be more pro­

nounced at the older than at the younger age 1eve1. A1so, the range in 

the number of categories defined from abject to picture test was 1.23 
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for the older group, compared with a range of 0.70 for the younger. 

This evidence is in partial support ?f the hypothesis from developmental 

theory (Hypothesis 2) which predicted that older subjects would respond 

more specifically to each test and that their sortings would be more 

reflective of the nature of the test than would the sortings of the 

younger group. 

The results pertaining to the direction of the effects of test 

form on category width are a little difficult to interpret. Simply not 

enough is known about the nature of test form differences; one cannot 

state with any degree of certainty what information is transmitted to 

an individual by a particular item in any particular forme Hypotheses 

were based on the assumption that the object test supplied the most 

information about an item, the picture somewhat less, and the verbal 

least. Accordingly, it was predicted that the direction of the effects 

of differences in test form would also be in that order. It appears 

that this assumption may have been incorrect for the tests different­

ially affected category width in the following order: object, verbal, 

picture. Furthermore, it was the same for both ages (Table 1). It may 

be that category width is not a function of the amount of information 

available because subjects actually sorted fewest categories on the 

object form of the test (Table 3), the test form which was believed to 

give the most information about the items. There is, then, no evidence 

to support Hypothesis 3. 

There is, however, sorne support for the hypothesis derived from 

the view of categorization as a decision process with risk-taking impli­

cations (Hypothesis 5). It states that subjects should sort fewest cate­

gories in the test form providing the most information about the items. 
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This proved to be true. However, they did not sort the fewest categor­

ies on the verbal form of the test, the form viewed as giving the least 

information about the item. Assuming that the amount of information 

supplied is a critical factor, and that the more information the test 

supplies the more generous one can be in category boundaries without in­

curring the risk of increased error, it would appear that the subjects 

got the most information from the object form of the test and the least 

from the picture form. If this were the case, the imagination may have 

supplied the information for the verbal form of the test. Tending to 

confirm this idea was the fact that many subjects, during their sort­

ings, indicated that they liked the freedom of the verbal form of the 

test. It allowed them to supply their .own information about the prop­

erties of the objects. 

Although it is inviting to think of the results in this way, one 

cannot ignore the possibility that the order in which the various test 

forms were presented may have had sorne effect on the interpretation of 

the items. This could be particularly true in the case of the verbal 

test. Because order of test form presentation was controlled, not all 

subjects sorted the verbal form of the items first and so their visual­

ization of these items may have been subject to prior influences by the 

object and picture forms. Further work with changes in the experimental 

design would be needed to de termine the validity of this conjecture. 

Then again, it is possible that subjects sorted the greatest 

number of groups on the picture test because the y found it confusing and, 

therefore, the available information was,for them, indiscernible. It 

is interesting to note that, when subjects were asked which test they 

preferred, none of the older group chose the picture form and only two 
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of the younger group did so. Spontaneous comments during sorting indi­

cated that at least sorne of the subjects found the pictures "difficult" 

to categorize. Because aIl pictures were taken at the same distance 

from the camera, the objects in them were not to scale. For example, 

the pencil appeared as large as the tree. This may have caused confu­

sion and affected sortings. If line drawings had been used instead of 

photographs, or if different photographic techniques had been employed, 

results might have been different. Given the additional fact of the 

non-significant correlation between pictures and objects for the older 

group (Table 8), which is in contrast to previously cited research and 

theory, one is led to suspect that something about the picture test, 

itself, operated to produce the unpredicted results. Whether this was 

peculiar to our particular test or is generally true of photographic 

and other types of pictorial tests should be dete:r.lTlir!f~d. It could have 

important educational connotations in view of the use made of pictures 

in textbooks for reading and other purposes. 

There is yet another way of looking at the differences in object, 

picture and verbal forms of the same test. As weIl as differing in the 

amount of information they supply about an item, they can also be con­

sidered to vary along the concrete-abstract dimension. Although no hypo­

thesés were made, it was considered possible that the level of response 

might reflect these differences in test forme For example, subjects 

might produce more abstract responses on the abstract (verbal) form of 

the test and more concrete responses on the concrete (object) form of 

the test. Results indicated that level of response was not affected by 

variations in test form at either age level (Table 7). A different ex­

perimental design with variations in time between testing periods might 
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indicate whether this was a resu1t of a consistent style or whether it 

was an effect of 1earning transfer. 

D. INDIVIDUAL CONSISTENCY 

A11 inter-test correlations for category width values were sig-

nificant with the exception of the object-picture comparison for Group 

2 (Table 8). In addition, 1eve1 of response scores corre1ated signifi-

cant1y between test forms (Table 9). This indicates a certain degree 

of se1f-consistency and thereby l€nGti SUppoTt to style theory. Other 

studies, previous1y discussed, have indicated that individua1s exhibit 

sty1istic tendencies in category widths. The present study, whi1e con-

firming this, supports the notion that there may be sty1istic components 

in 1eve1 of response as we11. 

In genera1, correlations between test forms were higher for the 

younger group than for the older group (Table 8) and so predictions 

based on style theory broke down. It was hypothesized that the older 

group wou1d be more consistent, that is, have higher inter-test corre-

1ations than the younger group (Hypothesis 4). This was not so (Table 

8). On the other hand, in the 1ight of deve10pmental theory, it was 

expected that increasing age wou1d bring increasing specificity thus 

producing 10wer correlations or greater variations among an individua1's 

test scores (Hypothesis 2). Since the younger group did respond more 

globa11y to the three test forms, Hypothesis 2 is supported. 

Correlations for 1eve1 of response scores were genera11y 10wer 

than those for category width values, a1though they were still signifi-

cant (Table 9). There did not appear to be any age differences in so 

far as-se1f-consistency of response is concerned. 
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It is of further interest to note that highest inter-test corre-

lations for the younger group on the category width dimension were ob-

tained between the object and the picture forms of the test (.83). Yet, 

for the older group these tests produced a non-significant correlation 

(.32). The highest inter-test correlation for the older group was be-

tween the object and verbal forms (.62). 

It is tempting to speculate about the possible meanings of these 

results. One might have expected aIl subjects to behave most consist-

ently on the object-picture test forms as, intuitiv~ly, these tests 

appear to be most alike. Perhaps the older group, having greater ex-

perience with verbal materials, was more at ease with the verbal form 

than the younger group. Perhaps, too, the older group may have seen 

ambiguities in the picture test that were not apparent to the younger 

group. These speculations would have to be studied in much more detail 

before they could be confirmed or rejected. 

E. AGE AND TEST FORM INTERACTION EFFECTS 

It is of interest to note that for both age groups fewest groups 

were formed on the object test, more were produced on the verbal form, 

and most g;oups were sorted on the picture form (Table 3). Thus, no 

test-age interaction occurred (Table 2). There were no other recorded 

interactions between test and age among the other measured aspects of 

categorizing behavigur~ However, an inspection of the correlations 

obtained between tests for category width values at both ages showed 

an interaction trend (Table 8). It appeared that younger subjects 

showed greatest consistency between the picture and object test forms, 

the forms in which the older subjects were least consistent. This 
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effect was not found, however, when the correlations of per cent ab-

stract responses for each test form were compared (Table 9). Both age 

groups showed greatest consistency of response between verbal and pic-

ture forms. Thus~ there is only seant evidence in this investigation 

to support the notion that varying the tests may have had differential 

effects at varying ages. However, it must be remembered that according 

to Piaget's theories, the two age groups studied were both in the final 

stage of cognitive development, and so, perhaps, few interactions could 

be expected. Further testing at widely varyinb ages would be needed 

before the supposition should be finally discarded. 

F. ORDER~FFECTS 

There was no direct, statistically measurable effect of test 

order on any aspect of categorization. However, there was a trend at 

both age levels to sort into more defined categories with each succes-

sive test (Table 10). This could indicate a learned increase in speci-

ficity. Also, the number of total categories tended to decrease with 

subsequent tests in the younger group but increase in the older group. 

This, in fact, was indicated by a significant age-order interaction 

for total categories (Appendix B, Table VI). Thus, although test order 

effects were not pronounced, and no inferences are dr awn , the importance 

of repetitive ac'tions on test effects for educational practice is of 

such consequence that further work seems justified in this area. 

G. SUMMARY OF RESULTS IN TERMS OF HYPOTHESES 

In review, if one turns to the hypotheses based on developmental 

theory, it was found: 



o 

84 

1) Significant age differences were indicated both in number of 

categories formed and in 1eve1 of response on a11 forms of the sorting 

test, as predicted. 

a) 01der subjects did not sort more categories on tests than 

younger subjects. This hypothesis is, therefore, rejected. 

b) In terms of the abstraction index, it was predicted that 

older subjects wou1d form ~ore abstract categories than 

younger subjects. This proved to be so. 

2) Regarding the number of defined categories produced, the 

younger chi1dren behaved more globa11y across test forms than did the 

older subjects. This was indicated by fewer significant differences 

between mean scores on varying tests and higher inter-test correlations 

at the younger age 1eve1. There were no discernib1e differences between 

the two age groups in consistency for 1eve1 of response. Genera11y speak­

ing, then, older subjects cou1d be considered to be 1ess consistent than 

younger subjects and so this hypothesis is 1arge1y supported. 

3) It was predicted t~at the number of categories formed wou1d 

be higher for the object than for the pictoria1 and for the pictoria1 

than for the verbal forms of the test. This was not so. The object 

form gave fewest categories whi1e the pictoria1 form produced the great­

est number. Thus, increased information appeared to resu1t in broader 

categories. 

For the hypothesis based on style the ory it was found: 

4) A11 inter-test correlations were significant excepting that 

obtained for category width values between the object and picture forms 

in the older group. However, by inspection it cou1d be seen that inter­

test correlations were not higher for older individua1s than for the 
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younger. Thus, although the first part of the hypothesis which pre-

dicted self-consistency for aIl subjects is supported, the second part 

predicting increasing consistency with increasing age is not. 

For the hypothesis from information theory which views cate-

gorization as a decision process, it was found: 

5) As predicted, subjects sorted fewer categories for the 

object test as compared to the other test forms. This difference was 

significant in each instance in the case of the older group, and for 

the object as compared to the picture form for the younger group, 

although subjects did not sort the greatest number of categories on 

the verbal test as hypothesized.· There was no significant difference 

between verbal and picture tests in number of categories defined at 

either age level. Thus, this hypothesis is generally supported. 

As a final comment, it should be noted that the hypothe&es 

from developmental theory regarding age effects and from information 

theory regarding test form effects were largely supported. The 

hypothesis from developmental theory regarding test form effects 

was rejected. It was not possible to either retain or discard the 

hypothesis from style theory. 
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CHAPTER VIII 

SUMMARY AND CONCLUSIONS 

This study was designed primarily to de termine the effects of 

age and test form on certain stylistic aspects of categorizing behav-

iour. The subjects were composed of two groups of girls aged 12 and 

18 respectively. These two groups were crudely matched for general 

ability and inclusion status. Three test forms of the Clay ton & Jack-

son free sort test were administered to each girl at each age level. 

These tests were the original verbal form, slightly modified (by plac-

ing the name of each item on a separate card to allow for a sorting 

procedure), an object form, composed of models or replicas of the 

items, and a picture form, composed of photographs of these items. 

Under free and relaxed conditions subjects were asked to sort 

these items into "most natural, most comfortable and most logical" 

categories. Each subject sorted aIl three sets of test material in a 

prearranged sequence a week apart. Test order effects were reduced to 

a minimum by having five subjects at each age sort at each of the six 

possible or der combinations. 

Number of defined categories and percentage of abstract labels 

were recorded for each subject and each test. Analyses of variance 

were carried out for age, test form and order effects. Correlations 

for defined categories and per cent abstract responses were computed 

at each age level for aIl possible test form combinations. Number of 

total categories and number of unsorted items were also scored and 
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analyzed for exploratory purposes. 

In reviewing the outcome of this investigation as a whole, sev­

eral salient points should be emphasized. First of all, results indi­

cated the existence of significant age differences in the measured 

aspects of categorizing behaviour, category width and level of response, 

with older subjects sorting fewer and more abstract categories. Thus, 

there were positive indications that developmental the ory may prove 

most useful in predicting the growth patterns of personal styles in 

such behaviour. There was some evidence also to suggest that test 

forms differentially affected category widths, especially at the older 

age level. The direction of the test form effects on category width 

levels appeared to be similar regardless of age but, for the age levels 

studied, there might have been a test-age interaction effect in terms 

of individual consistency. Other trends at other ages can only be 

hypothesized. 

As with many initial studies, this experiment gave rise to many 

new questions and uncovered many unforeseen problems. The picture test 

did not produce expected results in several instances and thus, in 

future, closer attention may need to be directed to this test form. 

Since our version was obtained by photography from a standard distance, 

it did not reproduce the objects to scale size. This may have been a 

factor contributing to the interesting findings. On the other hand, 

such results may have been a function of photograph tests in general. 

Since some investigators, in the past, have elected to use line draw­

ings rather than photographs in pictorial test forms, it would be 

interesting to utilize line drawings as a fourth test forrn in subse­

quent studies. A comparison of the two pictorial tests rnight prove 
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valuable. 

In the results obtained one cannot be sure that transfer effects 

from orie form of the test to another may not have produced, or helped 

to produce, some of the negative results: For example, one notes the 

absence of significant test form effects on level of response. Since 

each subject did not do each test in every possible order, and no 

subject repeated any one test form, there could be no meaningful test 

form-test order analysis. Thus, the possibility of an unrecognized 

test formrtest arder interaction ~xists. Consequently, further studies 

must try to separate this effect from the development of a categorizing 

style, if indeed it can be separated. At any rate, the interval be-

tween testings must be varied in some systematic way. 

Thus, while much more work is needed to plot the developmental 

sequence of stylistic tendencies in categorizing behaviour, the results 

of this investigation suggest that it would be a worthwhile endeavour. 

To accomplish this, however, there is still the need for adequate, 

psychometrically based tests for measuring the various dimensions of 

categorizing behaviour at varying ages. AlI this may take considerable 

time, but results should prove to be of value in the further understand-

ing of individual differences in cognitive functioning • 
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The Clay ton and Jackson Sorting Test 

lamp post hat towel 

television set golf club a watch 

rock picture tree 

hannner wallet postage stamp 

X'uler spoon chair 

gloves telephone band aid 

sweater pillow milk bottle cap 

aspirin rug window shade 

canoe screw driver a boit 

coat measuring cup shoe 

pencil cigarette daffodil 

book-end radio a baseball 

lamp a match handkerchief 

rope dictionary comb 

a tire a pot toboggan 

pistol nail scissors dime 

arrow shovel 



Instructions For Giving the Tests 

1. Instructions for the first administration of the test to each 

indi vi dual. 

1. First test, verbal forme 

97 

"First of aU, l want you to know that there is no one right 

way of doing what l am going to ask you to do. Everyone does it in 

his own way. You shou1d do it in the way that seems most natura1, 

most logica1 and most comfortab1e to you. HERE ARE THE NAMES OF 

SOME FAMILIAR OBJECTS. A11 you are asked to do is to put together 

into groups the objects which seem to you to be10ng together. Later, 

when you are finished l will ask you the reason you put the objects 

together the way you did. 

You may use as many or as few groups as you 1ike, - just so 

long as the objects in each group be10ng together for a particu1ar 

reason. If, after you have thought about a11 the objects, a few 

of them don't seem to be10ng with any of the others, you may put 

each of those objects into groups by themse1ves. 

P1ease sort a11 the items. If you have any questions, p1ease 

ask me." 

2. First test, object forme 

For, "Here are the names of some fami1iar objects," substitute: 

"HERE ARE SOME OBJECTS WITH WHICH YOU ARE FAMILIAR. Il 

3. First test, picture forme 

For, "Here are the names of some fami1iar objects," substitute: 

"HERE ARE SOME PICTURES OF FAMILIAR OBJECTS. FOR EXAMPLE, THIS IS 

A LAMP-POST, A BOOK-END, A ROCK, A WINDOW-SHADE." 



II. Modification for the second and third administrations of the 

test for each individual. 

For IIFirst of ail, l want you to know that there is no one 

right way of doing what l am going to ask you to do. Everyone 

does it in his own way. You should do it iri the way that seems 

most natural, most logical and most comfortable to you," substi­

tute: "FIRST OF ALL, PLEASE UNDERSTAND THAT THIS STUDY IS NOT 

CONCERNED NITH ABILITY Ta REMEMBER. SINCE THERE IS NO ONE WAY 

TO DO THIS TASK, YOU SHOULD DO IT IN THE WAY THAT IS MOST LOGI­

CAL, MOST NATURAL AND MOST COMFORTABLE TO YOU TODAy lI
• 
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Instructions For Scoring Category Labels 

The tripartite scheme of Rapaport (Rapaport, Gill & Schafer, 

1946) was used in scoring every subject's preferred leve1 of abstrac­

tion for each category and so each label was given a concrete, func­

tiona1 or abstract classification. However, the index for ana1ysis 

was the percentage of abstract responses used relative to the total 

number of responses as per Gardner & Schoen (1962). Many of the ex­

amples and definitions given in this section are taken from Tobin's 

directions for scoring which were adapted from Rapaport's system 

(Tobin, 1963). The generalcriteria used was based on interna1 versus 

externa1 properties. Genera11y, the more a category describes the ex­

ternal properties of things as revea1ed by the five senses, the c10ser 

it is to deve10pmenta11y ear1y, concrete thought. The more it refers 

to inherent, essentia1 properties of objects, then the more abstract 

it is considered to be. Un1ike Rapaport, who appeared to be some­

what inconsistent by c1assifying '~made of" categories as abstract, 

Tobin scored such categories as concrete. This seemed more 10gica1 

in view of the defining criterion (interna1 vs. externa1 properties) 

and was adopted in this study. Thus, "made of paper", "made of plastic", 

etc. were considered to be concrete and non-abstracto The reader is 

referred to Tobin's dissertation (Tobin, 1963) and to Diagnostic Psych­

ologica1 Testing (Rapaport, Gill & Schafer, 1946) for a more compre­

hensive treatment of scoring procedures. A brief summary fo110ws. 

I. General Scoring Directions 

A. The language used. 

A11 labels are scored according ta the language used ta describe 
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them. Sometimes subjects may form groups that cou1d be abstract con­

cepts, but the label they use to define them ls phrased in a concrete 

or functiona1 way. For examp1e, the same group of objects could be 

described: 

a) found in a sports store (concrete) 

b) used in sports (functiona1) 

c) sports equipment (abstract) 

Rule: A1ways score according to language used. 

B. Compound Categories. 

1. Sometimes a single group of objects is given more than one 

concept by the subject: 

a) too1s used to repair things (abstract and functiona1) 

b) used for cooking in a kitchen (functiona1 and concrete) 

Rule: Score both concepts according to language and count each 

concept as a label when computing the total number of labels. 

2. Sometimes more than one group of objects is given a single 

rubric by the subject: 

a) children's clothes and toys 

b) too1s and sports equipment 

Rule: Since two categories are actua11y invo1ved, divide the 

grouping into the two and score both as concrete since this is a per­

sonalized affective response. 

II. Specific Scoring Instructions 

A. Concrete categories. 

The fo11owing criteria are used to define a concrete category: 

1. Affective responses 
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Examples:- l like them; dangerous; bad for people. 

Note: not good for building things. This is a functional 

response. 

2. Parts of objects 

Examples: They aIl have handles; they aIl have legs. 

3. Belonging 

Examples: Owned by athletes; belong to a school girl. 

4. Location 

Examples: Found in the kitchen; found in a womanls purse. 

Note: used in the bathroom is partially concrete so is 

scored as such and is also scored as functional. 

5. Origins 

Examples: made by J. C. Higgins; come from the ground; come 

from trees; get them from a store. 

6. An object used to do something to or with another 

Examples: light a cigarette with a match; tie the rope to 

the rock; take the tire off with the hammer. 

7. Properties of words 

Examples: aU begin with "d"; aU have four letters. 

8. Size and shape 

Examples: aIl large; aIl round; aIl square corners; aIl 

small and round. 

9. Symbolic meanings 

In this grouping the subject re-interprets items. 

Examples: screw-driver, pistol, arrow - "for screwing" 

lamp and lamp-post "Mutt and Jeff" 
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10. Fabulated 

In this type of response one attribute of an object is 

taken as the starting point from which a story unfolds and 

includes other objects in the group. 

Example: (rock, rope, hammer) This rock is a mountain and 

l am going mountain climbing with the rope. 1'11 

need a hammer too. 

11. Syncretistic 

These responses are vague and overgeneralized. They could 

include many other objects not in the given sorting. 

Examples: all manufactured; all existe 

12. References to "made of". 

All references to what an item is made of are included in 

this classification, even relatively sophisticated responses 

such as "made of fabric". 

B. Functional Categories. 

1. Uses to which things can be put 

Examples: used for grooming; used for recreation. 

2. Things that objects do 

Examples: they grow; they run; they tell time. 

(radio and t.v.)- get news from them 

(hammer and rock)- hit people with them 

3. Responses beginning with "for" 

Examples: for cooking; for sports; for bathing. 

C. Abstract Categories. 

1. Complex class names 

Examples: tools; sports equipment; bathroom 
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items; kitchen utensi1s; wearing appare1. 

2. One-word responses with abstract conceptua1 connotations. 

Examp1es: sports; nature; furniture. 

Note: One word categories with concrete and functiona1 

connotations are scored according1y, e.g. "used" -

functiona1; "house" - concrete. 

3. A11 responses beginning with "associated with", "pertain­

ing to", or "have to do wi th", provided the second part 

is abstracto 

Examp1es: associated with sports; have to do with trans­

portation; pertaining to communications 

~~ote: pertaining to a too1 shop, however, is concrete 

associated with building things, - functionaL. 

4. Miscel1aneous 

"man-made" - is abstract because made is used in the 

abstract sense. 
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TABLES l - IX 
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Table I. Raw Scores, AlI Measures, By Forrn of Test: Group 1 

Nurnber Defined Nurnber Unsorted Total Categories per cent Abstract 
Subject Categories Responses 

Verbe Pic. Ob j. Verbe Pic. Obj. Verbe Pic. Obj. Verbe Pic. Obj. 

A 1 10 12 12 2 3 3 12 15 15 a 15 21 
2 10 la 10 7 4 0 17 14 10 0 20 10 
3 12 13 13 la 2 2 22 15 15 15 19 7 
4 14 13 11 1 0 2 15 13 13 43 38 82 
5 13 13 12 8 9 2 21 22 14 a 8 33 

B 1 14 13 12 0 4 4 14 17 16 21 8 17 
2 12 12 12 0 1 1 12 13 13 17 31 25 
3 11 11 8 4 2 2 15 13 10 27 9 13 
4 17 18 18 0 0 0 17 18 18 47 50 42 
5 14 18 15 1 2 1 15 20 16 50 29 38 

C 1 13 17 12 0 2 3 13 19 15 14 35 17 
2 18 18 18 6 6 6 24 24 24 47 52 30 
3 13 13 13 2 2 2 15 15 15 61 92 50 
4 13 13 11 2 0 0 15 13 11 21 38 18 
5 la la 12 0 4 6 10 14 18 40 10 13 

D 1 7 9 7 a 1 1 7 10 8 25 20 29 
2 11 11 12 1 0 0 12 11 12 17 0 13 
3 15 13 14 1 3 1 16 16 15 6 23 14 
4 15 12 12 3 14 7 18 26 19 13 8 25 
5 13 15 14 2 1 2 15 16 16 50 22 33 

E 1 12 13 13 1 1 0 13 14 13 42 61 31 
2 13 16 15 a 0 1 13 16 16 8 6 6 
3 12 10 10 1 0 1 13 10 11 25 10 20 
4 7 12 12 1 0 0 8 12 12 13 25 0 
5 14 12 11 2 6 2 16 18 13 27 27 25 

M 1 18 16 17 4 5 2 22 21 19 26 24 18 
2 13 12 9 5 9 12 18 21 21 15 23 33 
3 12 13 12 3 3 4 15 16 16 23 31 50 
4 12 12 12 0 0 2 12 12 14 25 50 25 
5 11 11 11 5 3 2 16 14 13 18 27 42 

..... 
0 
U1 
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Table II. Raw ·Scores, A11 Measures, By Form of Test: Group 2 

Number Defined Number Unsorted Total Categories per cent Abstract 
Subject Categories Responses 

Verb. Pic. Obj. Verb. Pic. Obj. Verb Pic. Ob j . Verb Pic. Obj. 

F 1 9 9 8 3 2 1 12 11 9 27 10 0 
2 10 11 10 4 2 4 14 13 14 28 55 27 
3 12 16 13 1 3 3 13 19 16 40 52 53 
4 12 13 14 6 8 8 18 21 22 69 69 86 
5 10 12 11 1 1 1 11 13 12 36 42 46 

G 1 14 14 12 3 1 2 17 15 14 47 19 18 
2 10 13 12 5 6 5 15 19 17 46 43 50 
3 15 9 14 1 a 1 16 9 15 60 56 71 
4 16 14 13 2 9 7 18 23 20 26 25 33 
5 10 8 9 1 0 a 11 8 9 39 33 30 

H 1 9 11 10 2 0 0 9 11 12 67 36 54 
2 12 11 11 0 1 0 12 12 11 33 50 42 
3 12 13 12 a 0 4 12 13 16 67 54 75 
4 9 9 9 1 1 2 10 10 11 88 89 89 
5 12 13 11 6 5 6 18 18 17 58 54 45 

l 1 l3 9 9 1 1 1 14 10 la a 33 78 
2 10 13 11 1 2 2 11 15 13 64 57 64 
3 14 14 14 4 o· 3 18 14 17 70 64 64 
4 la 12 10 1 1 1 11 l3 11 10 15 30 
5 14 la 12 2 2 1 16 12 13 22 10 9 

J 1 l3 15 10 2 4 4 15 19 14 15 l3 42 
2 10 12 7 3 2 2 13 14· 9 37 50 12 
3 l3 12 9 2 1 1 ·15 13 10 69 92 14 
4 11 16 6 2 3 2 13 19 8 50 41 50 
5 6 6 6 4 3 5 10 9 11 84 33 67 

K 1 9 9 9 1 1 a 10 10 9 22 22 22 
2 12 12 10 8 3 6 20 15 16 54 46 27 
3 10 la 10 1 a 0 11 10 10 40 25 40 
4 12 11 13 3 8 8 15 19 21 a 33 22 1-' 

5 13 14 9 4 3 4 17 17 13 43 50 27 0 
0\ 
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Table III. Test Sequence For Each Treatment Series 

Series Test Order 
Group 1 Group 2 1 2 3 

A F verbal picture abject 
B H picture abject verbal 
C l abject verbal picture 
D K picture verbal abject 
E G verbal abject picture 
M J abject picture verbal 

Table IV. Ana1ysis of Variance For Defined Categories, 
Groups 1 and 2, Age and Order Effects 

Source of Variance df ss ms F 

Total 179 1124.06 
Age 1 98.27 98.27 7.67** 
Subjects within age 58 743.79 12.82 
Order 2 6.96 3.48 1.47 N.S. 
Order x age 2 2.20 1.10 .46 N. S. 
Residua1 115 272.82 2.37 

** - significant at 0.01 1eve1 
N.S. - not significant 

Table V. Ana1ysis of Variance For Unsorted Items, Groups 
1 and 2,. Age and Order Effects 

Source of Variance 

Total 
Age 
Subjects within age 
Test arder 
Test arder x age 
Residua1 

N.S. - not significant 

df 

179 
1 

58 
2 
2 

116 

ss 

1176.2 
0.02 

816.18 
12.10 
15.75 

332.15 

ms 

.02 
14.07 
6.05 
7.88 
2.86 

F 

.0014 N.S. 

2.12 N.S. 
2.76 N.S. 
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Table VI. Analysir of Variance for Total Categories~ 
Groups 1 and 2, Age and Order Effects 

Source of Variance df ss ms F 

Total 179 2504.99 

Age 1 95.32 95.32 3.03 N .S. 

Subjects within age 58 1821.66 31.41 

Order 2 .84 .42 .11N.S. 

Order x age 2 123.96 61.98 15.36** 

Residua1 116 463.21 3.99 

** - significant at 0.01 1eve1 
N. S. - not significant 

Table VII. Analysis of Variance for Per cent Abstract 
Responses 

Groups 1 and 2, Age and Order Effects 

Source of Variance df ss ms F 

Total 179 40582.35 

Age 1 5633.6 5633.6 18.45** 

Subjects within age 58 17706.22 305.27 

Test order 2 264.31 132.16 .93 N.S. 

Test order x age 2 524.50 262.25 1.85 N.S. 

Residua1 116 16453.72 141.84 

** - significant at 0.01 1eve1 
N.S. - not significant 

108 



.ft 

p 

5io 

1% 

p 

5% 

1% 

Table VIII. Shortest significant range values for test 
means. on defined categories* 

2 3 4 5 

0.75 0.79 0.82 0.84 

0.99 1.03 1.07 1.09 

* df = 116 S.E. Mean =0.268 

Table IX. Shortest significant range values for test 
means on total categories* 

2 3 

.781 .823 

1.03 1.08 

* df = 119 S.E. Mean = 0.279 

109 

6 

0.85 

1.10 


