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The purpose of this study was to examine the possibility of 
diagnosing community college students ' cognitive functioning abilities, 
in social science content areas, by means of a Piagetian type clinical 
diagnosis. In addition, analyses were made to determine the relation
ships between isolated constructs of cognitive functioning and certain 
demographic variables. The initial expectation was that factor analysis 
would yield constructs aligned with constr ucts of cognitive functioning 
delineated by Piaget. It was also expected that the diagnosis would 
significantly distinguish between the three strata of subjects as the 
strata were formed on the basis of the subjects' past levels of academic 
performance. On the other hand, it was not expected that the diagnosis 
would be discriminatory in reference to other demographic variables 
studied. Observation of the results of the factor analysis confirmed 
the expectations regarding the Piagetian aligned factor structure of the 
diagnosis and offered a construct validity and reliability estimate of 
approximately . 86. Observation of the results of the relational studies 
served to support the stated expectations except that measures related 
to three of the constructs were discriminatory along the dimension of 
sex. 

Twelve factors or construCts aligned with Piaget's theory were 
isolated. The constructs represented both a concrete operational and 
an abstract operational level of cognitive functioning for most of the 
cognitive tasks diagnosed. Seven of the factors discriminated signifi
cantly (p<: . 001) between the strata and, in all cases, discriminated in 
favor of stratum three, the stratum with highest past level of academic 
performance. The subjects in the stratum with the lowest level of 
academic performance, stratum one, and frequently stratum two subjects 
were functioning at a concrete operational level during the diagnosis. 
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The important findings of this research necessitate 
immediate and continuous research of Piagetian remediation approaches 
based on the diagnosis and remediation of the learner's cognitive func
tioning abilities. 
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CHAPTER I 

I NTRODU CTI ON 

Instructional problems created by the community college 

open-door admissions pol icy must be resolved. After evaluating 

remediation programs utilized in community colleges throughout the 

United States, John E. Roueche concluded: 

Available research will not support the contention that 
junior colleges offer programs that in fact remedy students' 
deficiencies. 1 

James MeV. Hunt says that whether a person can profit from a 

given learning experience depends upon whether there is a sufficient 

"match" between the experience and the person's existing cognitive 

structure. 
2 

Hunt also points out that the concept of 'starting instruc-

tion where the learner is,' is often interpreted to mean where he 

is in terms of an assessed cognitive product rather than in terms 

of acquired cognitive processes or functions. 3 Community college 

1 John E. Roueche, Salvage, Redirection, or Custody?: Reme
dial Education in the Community Junior College, ERIC Clearinghouse 
for Junior College Information, Monograph Series, (Washington, 
D.C.: American Association of Junior Colleges, 1968), p. 4 7. 

2 
James Me V. Hunt , Intelligence and Experience (New York: 

The Ronald Press, 1961), p. 273. 
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remedial programs typify current conceptions of cognition which 

emphasize the cognitive product rather than process, presenting con-

tent at lower reading and structural comprehension levels o Current 

remediation approaches and the conceptions of cognition from which 

they are derived must be questioned. 

The empirically formulated theory of Jean Piaget offers an 

alternate conception of cognition and cognitive structures. According 

to Piaget, cognitive structures are dynamic entities which result from 

an active developmental process. The active developmental sequence 

renders cognitive structures capable of progressively higher levels 

of functioning until thought processes become gradually de centered 

or separated from the distorting influences of the immediate environ-

ment. Piaget identifies four generative or causal factors which inter-

act to insure the development of cognitive functions: (1) maturation, 

4 
(2) socialization, (3) experience and ( 4) equilibration. A conception 

of cognitive activity, process, or function rather than cognitive pro-

duct is an alternate conception of cognition and one which may improve 

the n matchingn of the learning experience with the learner's acquired 

cognitive functions. Diagnosis is the prerequisite to n matchingn; 

4 Barbel Inhelder and Jean Piaget, The Growth of Logical 
Thinking from Childhood to Adolescence: An Essay on the Con
struction of Formal Operational Structures, trans. by Anne Parsons 
and Stanley Milgram (New York: Basic Books, 1958), pp. 337-338. 
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consequently diagnosing a learner's cognitive functioning is the 

a priori task. 

The Problem 

The problem examined in this study was the possibility of 

diagnosing the cognitive functioning abilities delineated by Piaget. A 

diagnostic instrument was developed and administered, and the factor 

or construct structure of the diagnostic measures was analyzed in 

order to estimate the construct validity and reliability of the diagnosis. 

The constructs reflected in the diagnosis were further investigated by 

examining their relationship with descriptive data, such as, age, 

sex, economic background, habitat background, past experience with 

social science content (the content area upon which the diagnosis was 

based) and past level of academic performance. 

Background and Delimitations of the Study 

Community colleges throughout the country have adopted 

open-door admissions attempting to guarantee equal higher educa

tional opportunity to all A.mericans. However, open admission does 

not always guarantee equal opportunity for success in college. Pro

blems of preparing a student with learning deficiences for success 

in college are multifaceted; such students often need remediation in 

both the cognitive and the affective domains. However, to date, 

experimental programs have focused predominantly on affective reme

diation by means of innovative counseling approaches or affectively 
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oriented instructional methods . 5 Certain programs have been im-

plemented to improve students' attitudes toward self and learning; 

but affective remediation alone ignores the possibility of using data 

derived from Piaget's studies for the purpose of remediating cogni-

tive functioning. 

Several curricular improvements, since the early 1960's, 

have emphasized the active involvement of the learner. The emphasis 

was on active mental as well as physical involvement; but far too 

often the methodological emphasis was not preceded by diagnosis. In 

examining the problem at the community college level, a need was 

found for "learning specialists" who had an idea of what cognitive 

6 
functioning capabilities community college students possessed. 

Therefore, diagnosis of students' cognitive functioning abilities is a 

problem that requires study and analysis. 

The diagnosis developed for this study was based upon the 

social science content areas for several reasons. The primary 

reason, however, for utilizing the social sciences was the limited 

application of Piaget' s theory to the social sciences. 

Findings derived from the study should be studied in terms of 

certain del imitations. Most of the del imitations of this study were 

5 Roueche, Salvage, Redirection, or Custody?, p. 48. 

6 
Arthur M. Cohen, "Developing Specialists in Learning," 

Junior College Journal, XXXVII (September, 1966), 21. 
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due to constraints inherent in the utilization of Piaget' s clinical 

7 
approach; however, replication studies utilizing several trained re-

searchers could be employed to eliminate many of the constraints. 

Delimitations included: 

1. Subjects were sampled from a limited population, the total 

population enrolled in one term at a single community college. 

2. Student record policies prevented the researcher from stratifying 

the sample according to race in order to assure an ample number 

of subjects from all races; therefore, relationships between race 

and cognitive functioning abilities could not be examined as was 

originally proposed. 

3. The clinical technique utilized in the diagnosis is subject to a 

systematic error source. 

4. The time element involved in the diagnosis (each of the 163 diag-

noses took forty-five minutes) and in the length of the community 

college term (six weeks) necessitated standardization of the ex-

aminer' s oral questions designed to elicit a response thus con-

stituting a departure from an exact Piagetian technique wherein 

each question is based on the response that precedes it. This de-

limitation is not as serious as it may seem because previous 

7 Herbert Ginzburg and Sylvia Opper, Piaget' s Theory of 
Intellectual Development: An Introduction (Englewood Cliffs, New 
Jersey: Prentice-Hall, 1969), pp. 117-119. 
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studies, by other researchers, enabled the researcher to 

anticipate response categories and to adapt the formulation of the 

standardized questions accordingly. 

5. Time restraints also necessitated a limited sample size of 163. 

6. The four generative factors, maturation, equilibration, socializa

tion, and experience were not directly analyzed as independent 

variables. Unfortunately, it was impossible to isolate and record 

these factors as quantifiable data variables because: (a) maturation 

refers to the physiological and neurological maturation of the cog

nitive structures and therefore refers to a hypothetical construct 

not directly manifested in the individual 1 s behavior patterns; (b) 

equilibration is also a hypothetical construct which is only indirectly 

manifested in behavior; (c) socialization is a factor which refers to 

the totality of human interaction experiences the individual has had 

since birth, and therefore, it too is not quantifiable but rather a con

glomeration of multiple factors unrecordable except by means of a 

longitudinal study covering at least eighteen years and (d) experi-

ence is a factor which again refers to the totality of the individual 1 s 

experience with the stimuli of his environment and like socialization 

it is unrecordable. Therefore, the researcher chose quantifiable 

demographic variables thought to be characteristic of the generative 

factors and analyzed the relationships between these variables and 

cognitive functioning abilities. The interaction effect of two variables, 



7 

economic background and prior experience in social science 

content, was also analyzed. 

7. The standardized format eliminated the exploration of the formal 

logic model of cognitive functioning which Piaget describes as being 

the most important characteristic of the formal operational or ab

stract level of cognitive development. Therefore, the researcher 

focused attention on the other major characteristic of the formal 

operational level. This second major characteristic is the ability 

to apply operations acquired at earlier stages to abstract content. 

The researcher considered the latter characteristic to be of greater 

importance in the social science courses presently taught at the 

community college level. 

Procedure 

A diagnostic instrument, consisting of four sub-tests, each 

with sets of interrelated items, was constructed for this study. Each 

sub-test was designed to measure certain cognitive operations de

scribed by Piaget. The operations were chosen because they were 

believed to be the most important to success in college level social 

science courses. The items related to each operation were designed 

to measure two levels of cognitive functioning, the concrete opera

tional level and the abstract or formal operational level. Prior to 

initiating the data collection procedure, the instrument was tested in 

a pi lot study and revised accordingly. 
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Data, consisting of diagnostic measures made with the 

instrument and records of other data variables for each subject, were 

collected from a stratified random sample of the student population en

rolled in the 1972 term three-A at Broward Community College, Fort 

Lauderdale, Florida. Data were collected on 163 subjects which was 

74.09 per cent of the stratified rand om sample; strata were based on 

high school grade point average ranges. Stratification was utilized to 

assure a sample which was normally distributed in terms of academic 

performance. Despite the loss of 25.91 per cent of the sample, pro-

portions within stratum were maintained. 

The data were analyzed with multivariate techniques. Factor 

analysis was employed to isolate the constructs and thus identify the 

factor structure of the diagnostic measures obtained with the in

strument. The factor stability of the instrument was verified by 

dropping those items which did not load substantially on any factor 

and repeating the factor analysis on the remaining items. The iso

lated factors or constructs were examined to ascertain whether they 

were aligned to the cognitive functioning abilities delineated by Piaget. 

After examining the construct validity and reliability of the 

diagnostic instrument, the relationship between the factors or constructs 

of cognitive functioning and selected descriptive variables were 

studied. The descriptive variables included: (1) age, (2) sex, (3) 

economic background, (4) habitat background, (5) past experience with 
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social science content and (5) previous level of academic performance. 

Multivariate analysis of variance was used to determine if there were 

significant differences in sexes, age levels (within the range of eigh

teen to twenty-five), habitat backgrounds, past levels of academic 

performance, experiences in the content area or economic backgrounds 

when considering the dependent measures of cognitive functioning. 

Interaction analysis was made in reference to experience in the content 

area and economic background when considering cognitive functioning 

abilities because these two variables were considered the most indic-

ative variables of the generative factors, socialization and experience. 

The variable, prior level of academic performance was further analyzed 

by examining the correlation (Pearson Product Moment Correlation 

technique) between this variable and the diagnostic measures of cogni

tive functioning. The procedural sequence and methodology appear in 

Chapter III. 

Scope and Importance of the Study 

The stated del imitations do not distract from the importance of 

the study. The research detailed herein provides a basis for replica

tion studies which the important findings of this research necessitate. 

This study dealt with the following questions; answers to these 

questions have determined the feasibility of future examinations of 

Piagetian remediation approaches based on diagnosing and remediating 
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a learner's cognitive functioning: 

1. Is it possible to diagnose the cognitive functioning abilities de

lineated by Piaget? 

2. Does a heterogeneous sample of community college students pos

sess homogeneous or heterogeneous cognitive functioning abilities? 

3. Is there a relationship between cognitive functioning and prior 

levels of academic performance as reflected by the subject's high 

school grade point average range? 

4. Are there differences in the subjects' sexes, ages, economic and 

habitat backgrounds, prior levels of academic performance or ex

periences with social science content when considering cognitive 

functioning abilities? Consequently, is the diagnostic instrument 

neutral or discriminatory along the dimensions of the previously 

delineated demographic variables? 

5. Is there an interaction effect between experience in the social 

science content areas and economic background when considering 

cognitive functioning abilities? Consequently, is the diagnostic 

instrument neutral or discriminatory in reference to an interaction 

effect? 

Hypotheses 

All hypotheses formulated for testing in this study were 

stated in the null hypothesis form. Formal statement of the research 
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question and hypotheses follows: 

Research Question. 

Is it possible to isolate constructs of cognitive functioning 

aligned with those constructs theoretically formulated by Jean Piaget 

and utilize the measures in reference to these constructs to diagnose 

an individual's level of cognitive functioning on various cognitive tasks 

applied to social science content? 

Hypotheses. 

1. There is no significant correlation between the subjects' factor 

scores and their high school grade point average strata designa

tions. 

2. There is no significant difference between the s ubjects of the 

varying strata designations, based on high school grade point 

average range, when considering the dependent measures of cog

nitive functioning. 

3. a) There is no significant difference between subjects' age levels 

when considering the dependent measures of cognitive function-

ing. 

b) There is no significant difference between habitat backgrounds 

when considering the dependent measures of cognitive function

ing. 

4. There is no significant difference between sexes when considering 
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the dependent measures of cognitive functioning. 

5. a) There is no significant difference between subjects' past 

experiences with social science content or e c onomic back-

grounds when considering the dependent measures of c ognitive 

functioning. 

b) There is no significant interaction effect between past experi

ences in the content and economic backgrounds when considering 

the dependent measures of cognitive functioning. 



CHAPTER II 

REVIEW OF THE RELATED LITERATURE 

The theoretical foundations of this study were derived from 

the writings of Jean Piaget and selected aspects of David P. Ausubel' s 

research and theories. 

Piaget's theoretical postulates delineate two major facets of 

cognitive functioning, the continuous processes which occur through-

out development and thereafter and the structural or organizational 

operations which become part of the individual's repertoire during 

distinct stages of cognitive development. There are two continuous 

processes; they are called adaptation and equilibration. These con-

tinuous processes are inseparable from the organizational processes . 

• . . organization is inseparable from adaptation. They 
are two complementary processes of a single mechanism, 
the first being the internal aspect of the cycle of which adapta
tion constitutes the external aspect ••.. The 'accord of 
thought with things' and the 'accord of thought with itself' .••• 
It is by adapting to things that thought organizes itself, and it 
is by organizing itself that it structures things. 8 

8 Jean Piaget quoted in John H. Flavell, The Developmental 
Psychology of Jean Piaget (New York: D. Van Nostrand, 1963), 
pp. 47-48. 

13 
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The process of adaptation consists of two separate processes, 

assimilation and accommodation. A.ssimilation takes place as environ-

mental information is confronted. Simultaneously accommodation, the 

process whereby this information is aligned to existing c ognitive 

structures, vice versa, or discarded, takes place. Therefore, 

assimilation and accommodation are inseparable. 

Assimilation can never be pure because by incorporating new 
elements into its earlier schemata the intelligence constantly 
modifies the latter in order to adjust them to new elements. 
Conversely, things are never known by themselves, since the 
work of accommodation is only possible as a function of the 
inverse process of assimilation. 9 

Equilibration or a dynamic equilibrium between things assimilated 

and accommodated is the progressive element of cognitive develop-

ment. 

The process of development is conceived as a succession of 
structures coming into equilibrium .... Both during intra 
and inter stage developments, schemas transform into later, 
better equilibrated ones. 10 

Changes in organizational structures occur to a minor degree 

within the four developmental stages, delineated by Piaget, and change 

to a major degree between stages. The first or sensorimotor stage 

of development is one in which organizational structures are pre-

representational, and the individual is restricted to direct interaction 

9 rbid. ' p. 49. 

1 °Flavell, Developmental Psychology of Piaget, p. 244. 
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with the environment. During the second stage, the preoperational 

stage, the individual begins to manipulate symbols or representations 

of the immediate environment, but as yet there are no logical connec-

11 
tions between the representations. 

As operations, or internalized mental actions, develop, the 

individual passes into the third distinct stage of development, con-

crete operations. In this stage, mental action is not only internalized 

but also reversible; thus the ability to build an idea from minor to 

major premise and then once again return to the minor premise devel-

ops. Reversibility is considered the prerequisite for logical thought. 

Though great advances in cognitive development occur at this stage, 

external props are still needed to assist cognitive operations. Many 

of the operations that will characterize the final stage of development 

emerge during the concrete operational stage; however, the operations 

lack continuity or a lattice type structure, and as was indicated, these 

operations can only be applied to concrete materials. 12 

During the final stage of development thought achieves the 

ultimate decentration or separation from the self and the stimuli of 

the immediate environment. The individual's thought processes rely 

11 Richard W. Copeland, How Children Learn Mathematics: 
Teaching Implications of Piaget's Research (New York: The 
Macmillan Company, 1970), pp. 14-15. 

12Flavell, Developmental Psychology of Piaget, pp. 190-200. 
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on abstractions or propositions and are freed from the aid of 

external props. Furthermore, relations between operat ions are 

formed thus creating a lattice type organizational structure; and the 

individual begins to deal with the entire range of the possible rather 

than merely that which is given in immediate experience or experi-

mentation. 13 

The four stages of development depend on the interaction of 

four factors: (1) maturation, (2) experience, (3) socialization and 

14 
(4) equilibration. 

In general agreement with Piaget' s proposed stages of develop-

ment, is David P. Ausubel who stresses a point which Piaget concedes 

but does not emphasize. 

Stages of development are always referable to a given range 
of difficulty and familiarity with the problem area. Beyond 
this range, individuals commonly revert (regress) to a former 
stage of development. 15 

Concomitantly -John Flavell points out the following: 

Piaget has .•• for a long time freely c onceded that not all 
'normal' adults even within one culture, end up at a c ommon 

13 
Flavell, Developmental Psychology of Piaget, p. 204; -Jean 

Piaget The Child's Conception of Physical Causality, trans. by 
Marjorie Gabain (New York: Harcourt and Brace, 1930), p. 241. 

14Inhelder and Piaget, Growth of Logical Thinking, pp. 337-338. 

15 David P. Ausubel, The Psychology of Meaningful Verbal 
Learning · An Introduction tO School Learning (New York: Greene 
and Stratton, 1963), p. 119. 
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genetic level; adults will show adult thought only in those 
content areas in which they have been socialized. 16 

Also Ausubel gives greater emphasis to the subsumptive 

nature of the higher developmental levels of cognitive functioning. 

Both Piaget and Ausubel describe the lattice type character of adult 

level cognitive structures; however, where Piaget emphasizes the 

propositional and combinatorial nature of the lattice, Ausubel empha-

sizes the hierarchical or subsumptive nature of lattice structures. 17 

The emphasis on subsumption is particularly important in the social 

science content areas which were the content areas focused upon in 

this study. 

Several American psychologists have criticized Piaget' s 

labels or stage designates and also his clinical methodology and 

sampling techniques. However, even when criticisms are made 

there appears to be a parallel tendency to accept the more general 

designations of developmental trends from the sensorimotor to a 

concrete perceptual level, to a functional and finally abstract 

16 Flavell, Developmental Psychology of Piaget, p. 20. 

17Flavell, Developmental Psychology of Piaget, pp. 218-219; 
Inhelder and Piaget, The Growth of Logical Thinking, p. 333; 
David P. Ausubel, "Cognitive Structure and the Facilitation of 
Meaningful Verbal Learning," Journal of Teacher Education, XIV 
(July, 1963), 218. 
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18 
conceptual level. However, as pointed out by Sigel, children at 

various age levels have been found to function within varying develop-

19 mental stages. It has been previously noted that Piaget readily 

concedes that age references applied to developmental stages are 

general designations dependent upon the interaction of the generative 

factors. 

Several studies, utilizing subjects between the ages of five 

and eleven and of average or above intelligence, have been conducted 

in order to replicate, under tighter controls, the findings and con-

elusions of Piaget' s research. In each case confirmations were 

20 
made. 

18Anselm L. Strauss, "The Development and Transformation 
of Monetary Meanings in the Child," A.merican Sociological Review, 
XVII (June, 1952), 275-286; Edgar W. Vinacke, "The Investigation 
of Concept Formation," Psychological Bulletin, XLVIII (January, 
1951), 1-31; Jerome S. Bruner, RoseR. Oliver, Patricia M. 
Greenfield, et al., Studies in Cognitive Growth (New York: John 
Wiley, 1967), p. 28; Irving E. Sigel and Frank H. Hooper, eds., 
Logical Thinking in Children: Research Based on Piaget's Theory 
(New York: Holt, Rinehart and Winston, 1968), p. 510. 

19
Irving E. Sigel, "The Attainment of Concepts," in Review 

of Child Development Research, Vol. I, ed. by Martin L. Hoffman and 
Lois Wladis (New York: Russell Sage Foundation, 1964), p. 223. 

2
°Kurt Danzinger, "Children's Earliest Conceptions of Economic 

Relationships," The Journal of Social Psychology, XLVII (May, 1958), 
231-240; Kurt Danzinger, "The Child's Understanding of Kinship 
Terms: A Study of the Development of Relational Concepts," Journal 
of Genetic Psychology, XCII (December, 1957), 213-232; David Easton 
and Dennis Jack, "The Child's Image of Government," The Annals 
of the American Academy of Political and Social Sciences, CCCLXI 
(September, 1965), 40-57; Monique Laurendeau and Adrien Pinard, 
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Certain researchers have found a high correlation between 

l ' k d . ll ' 21 
performance leve s on Piaget s tas s an mte tgence tes ts. 

Deutche, on the other hand, found a low correlation between mental 

. 22 
age and performance on Piaget' s causal tty tasks . It has also been 

found that certain c onservation tasks are insensitive to schooling 

23 
while others, such as causality conc epts, are greatly affected. 

Schooling and social-economic class, regardless of race, are two 

variables which have been found to affect patterns of cognitive 

24 
growth. In a study by Schuessler and Strauss it was reported 

The Development of the Concept of Space in the Child (New York: 
International Universities, 1970); Sonia F. Osler and Ell in Kofsky, 
"Structure and Strategy in Concept Learning," Journal of Experi
mental Child Psychology, IV (October, 1966), 198-209; Rachel 
S. Sutton, "Behavior in the Attainment of Concepts," The Journal of 
Psychology, LIII-First Half (January, 1962), 37-46; Rachel S. 
Sutton, "Behavior in the Attainment of Concepts: II," The Journal of 
Psychology, LVIII-Second Half (October, 1964), 407-411. 

21Jacqueline J. Goodnow and Gloria Bethon, "Piaget's Tasks : 
The Effects of Schooling and Intelligence," Child Development, 
XXXVII (November, 1966), 580; Stephanie Z. Dudek and George B. 
Dyer, A Longitudinal Study of Piaget's Developmental Stages and 
the Concept of Regression, Medical Research Council Grant, 
ERIC-043372. 

22 Jean M. Deutche, The Development of Children's Concepts of 
Causal Relations (Minneapolis: University of Minnesota Press, 1937), 
p. 7. 

23Jacqueline Goodnow and Gloria Bethon, "Piaget's Tasks," 
581. 

24
Sigel and Hooper, Logical Thinking in Children, p. 229. 
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that social class had an effect on the age at which concept learning 

takes place. 25 

Despite the plethora of research on the cognitive functioning 

of children and adolescents, the researcher was unable to find any 

pertinent studies on the cognitive developmental levels of adult 

students. Boggs detailed a plan for researching the concept attain-

26 
ment strategies utilized by junior college students. However, the 

research has not yet been conducted, and when it is, it will be more 

closely aligned to the research which Bruner and his associates have 

27 
conducted on concept attainment strategies. Unfortunately, 

Bruner's research, in that area, was not considered pertinent to this 

study because strategies, thus far, are viewed as styles of approach-

ing content rather than cognitive abilities. Some researchers have 

examined the cognitive functioning abilities of institutionalized, 

psychologically abnormal adults and found extremely low levels of 

25 Karl Schuessler and Anselm Strauss, "A Study of Concept 
Learning by Scale Analysis," American Sociological Review, XV 
(December, 1950), 762. 

26John R. Boggs. A Developmental Research Plan for Junior 
College Remedial Education-Number 3: Concept Formation, Topical 
Paper Number Seven, (Washington, D.C.: Regional Education 
Laboratory for the Carolinas and Virginia, ERIC Clearinghouse for 
Junior Colleges, August, 1969). 

27
Jerome S. Bruner, Jacqueline J. Goodnow, and George A. 

Austin, A Study of Thinking (New York: Science Editions, 1962). 
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28 
functioning. Once again the research was not directly pertinent 

to this study which dealt with adults assumed to be psychologically 

normal. 

Guilford is perhaps the leading American investigator of 

cognitive structures. He has constructed a three-dimensional model 

of the intellect on the basis of seventeen classes of cognitive tasks 

29 
which he isolated in his research. However, Guilford's model does 

not reflect a developmental sequence or a subsumptive, hierarchical, 

lattice structure. Though basing his research on Guilford's model, 

Haynes has criticized the lack of hierarchy in the model. Utilization 

of a special interpretation of the principal components factor analytic 

technique, enabled Haynes to isolate a general factor or construct of 

30 
cognition which subsumed Guilford's parallel operations. Unfor-

tunately, this researcher considered Haynes' interpretation of his 

results to be questionable for two reasons: (1) factor analysis may 

yield what appears to be a general or hierarchical factor; yet this 

28 Kurt Goldstein and Martin Scheerer, "Abstract and Concrete 
Behavior: An Experimental Study with Special Tests," Psychological 
Monographs, LIII (1941), 147. 

29 Joy P . Guilford, A. Revised Structure of the Intellect, Report 
from the Psychological Laboratory, No. 19, Los Angeles· University 
of Southern California, 1957. 

30Jack R. Haynes, "Hierarchical Analysis of Factors of Cogni
tion," American Educational Research Journal, VII (January, 1 970), 
59. 
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factor can also be reflective of a systematic source of error and 

(2) Haynes did not rotate his derived factor matrix, a process con-

sidered necessary to full understanding of the measures' inherent 

31 
factor structure. Replicative studies based on Haynes' approach, 

but utilizing a statistical interpretation which considers the points 

delineated above, may provide a synthesis of Guilford's and Piaget's 

seemingly different models of cognitive structures. Inhelder and 

Piaget' s studies of adolescents and their and others' studies of children 

were considered to be of greater relevance to this study than the work 

of Guilford and Haynes o Much of what has been found in reference to 

child and adolescent cognitive functioning was considered pertinent 

background for studying the cognitive functioning abilities of adults o 

In 1950, a study was conducted by Bloom and Broder, which 

approached aspects of the problem considered in this study. Bloom 

and Broder conceded that the results of their study were not dramatic 

but were good enough to warrant the conclusion that remediation 

should be based on an investigation of mental processes rather than 

32 
content level attainment. The results may have been far more 

31 william W. Cooley and Paul R. Lohnes, Multivariate Data 
Analysis (New York: John Wiley and Sons, 1971 ), p. 144. 

32Benjamin S. Bloom and Lois J. Broder, Problem-Solving 
Processes of College Students: An Exploratory Investigation, Supple
mentary Educational Monograph Number Seventy-three (Chicago: 
University of Chicago Press, 1950). 
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dramatic had the researchers developed a psychometric i ns trument 

for diagnosing their subjects' mental processes rather than relying 

on the subjects' introspection and recall of the mental processes they 

used. Unfortunately in reviewing the literature since 1950, the 

researcher was unable to find related studies either by the original 

authors or others. 

Working within the context of the language arts and with fifth 

grade students, Lundsteen was successful in improving her subjects' 

cognitive functioning within the constraints of the developmental 

sequence. Pre-tests, which presumably measured concrete, func-

tional and abstract thinking, were administered but were not used 

as diagnostic means of placing the student at an appropriate phase in 

33 
the experimental treatment. The emphasis of the Lundsteen study 

was instructional methodology rather than diagnosis, and it may well 

be that results were less dramatic than expected if proper diagnosis 

had been employed. 

Innovative remediation programs at the community college 

level have focused on balanced course loads, programs geared to 

aptitude and content level competencies and interests, better qualified 

33sara W. Lundsteen, "Manipulating Abstract Thinking as a 
Subability to Problem Solving in the Context of an English Curricu
lum," American Educational Research Journal, VII ( May, 1970), 
373-396. 
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34 
instructors and extensive counseling. According to John E. 

Roueche' s review of the outstanding developmental or remedial 

college programs, some programs are emphasizing special training 

35 
for teachers of developmental programs. This special training is 

aimed at preparing learning specialists rather than content special-

ists. However, upon review none of the programs described by 

Roueche or reviewed elsewhere dealt with the diagnosing or develop-

ment of cognitive functioning abilities. Instead, all were centered 

around innovative ways of learning content, and one must assume that 

related assessment also focused on a content emphasis. Thus far 

such methods as discussion and programmed instruction have proved 

more effective than traditional methods. Yet, one must question 

whether an emphasis on instructional methodology, alone, will effec-

tively remediate students' learning deficiencies. Roueche states that 

according to available research, community colleges, thus far, are 

not offering programs which do remedy the students' learning defi-

ciencies. He also says that few institutions have conducted research 

to determine the effectiveness of their developmental programs; when 

34 oonna R. Raymer, "A Study of Compensatory Education for 
'High Risk' College Students," (unpublished Ph.D. dissertation, 
Northwestern University, 1970), 1-5; Roueche, Salvage, Redirection, 
or Custody?, p. 19. 

35Roueche, Salvage, Redirection, or Custody?, p. 27. 
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such research has been conducted, more failures than successes 

have been found. Furthermore, when improvement does occur, 

it is normally not great enough to warrant the individual's continua-

36 
tion in either technical or transfer programs. No remedy will exist 

until instruction becomes "matched" to the student's level of cognitive 

functioning. Proper diagnosis is the prerequisite of such a "match" 

and thus the emphasis of this study. 

36 
Ibid., pp. 13 and 47. 



CHAPTER III 

PROCEDURE 

The data for this study were collected from a stratified 

random sample of the total population enrolled for a single term in a 

Florida community college. The data collection procedures utilized 

were: (1) A Piagetian type clinical diagnosis, Above, footnote 7, 

p. 5, of the subjects' cognitive functioning abilities in social science 

content and (2) interview questions and examination of student records 

to obtain descriptive data on each subject. The design utilized in this 

study was an analysis of the factor or construct structure of the 

measures secured through the diagnosis followed by analysis of the 

relationships between the isolated factors or constructs and the 

recorded descriptive data variables. 

Subjects 

The population consisted of all students enrolled in the 1972 

term three-A at Broward Community College, Fort Lauderdale, 

Florida. A sample of 480 subjects was randomly drawn from the 

population of approximately 4000. The initial random sample of 480 

was then stratified in terms of the ranges within which the subjects' 

high school grade point averages fell; subjects not falling within the 

26 
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age range of eighteen to twenty-five were dropped. A stratified 

random sample was drawn by utilizing a sampling fraction of one-half 

and randomly drawing one-half of the subjects from each designated 

stratum. The total number of subjects in the final, stratified, random 

sample was 220; 74.09 per cent, or 163, of these were diagnosed and 

proportions across strata were maintained. Tables 1 and 2 in 

Appendix C present data regarding the selected subjects. 

Method of Collecting Data 

The subjects were interviewed and diagnosed during May and 

the first two weeks of June, 1972. The diagnostic measures of cog

nitive functioning ability were transformed into standard or factor 

scores and these scores constituted the dependent data variable. 

Information derived from interview questions coupled with examina

tion of the students' personnel files constituted the independent data 

variables. 

The diagnosis of each subject's cognitive functioning ability 

took forty-five minutes, and subjects were paid a three dollar honor

arium for their time. Subjects were contacted initially by phone, and 

appointments were made for the diagnosis and interview. Each appoint

ment was confirmed immediately by an explanatory letter and 

reconfirmed by a postcard reminder a few days prior to the appoint

ment; copies of the correspondence forms are included in Appendix B. 
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Subjects were provided with an orientation outlining the purpose 

of the study. Emphasis during the orientation was upon using the 

results of the study to improve community college instruction. The 

orientation was intended to reduce negative or positive biases which 

could have influenced the subjects' responses. 

The diagnosis consisted of four general subdivisions: 

(1) conservation of exterior and interior volume, (2) transitive rela

tions, (3) logical and infralogical grouping and spatial orientation and 

(4) concept identification, subsumption and seriation of concept 

instances. Questions designed to elicit a scored response were stan

dardized, and all responses received a positive oral comment or 

gesture from the examiner. Subjects were given, or were asked to 

construct, tangible objects to manipulate and were asked questions in 

reference to their manipulation of the objects. This constituted the 

procedural format for each subdivision of the diagnosis except the 

division on transitive relations in which the first four items were pre

sented as oral questions and only the fifth item involved manipulation 

and response in reference to the manipulation. 

Most of the manipulative objects, in the diagnostic instrument, 

were pictures laminated on two inch by three inch cardboard rec

tangles; the content of the pictures, the standardized questions and 

procedures, and the response scale are presented in Appendix A. Some 

of the pictures depicted very concrete subject matter, that is, content 
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demanding little or no mediating response. Other pictures depicted 

abstract content and thus were more symbolic in nature, demanding 

inference and mediation. The content of all pictures was social 

scientific, that is, depicting content which focuses on human behavior 

of individuals and nations and on the environmental and historical 

settings in which such behavior takes place. The first diagnostic 

subdivision, conservation of volume, involved the manipulation of 

small, equal volume cubes. Though the content in this case was 

scientific and mathematical, the cognitive task was considered to be 

related to or indicative of the mental operations or cognitive functions 

37 
employed in reference to social science content. 

The following demographic data (independent factors) were 

ascertained during the interview with each subject: (1) age, (2) sex, 

(3) habitat background (rural, urban, suburban), (4) economic back-

ground (average yearly income of parental family), (5) previous 

experience with social science content (number of social science or 

social studies courses taken since the eighth grade) and (6) race. The 

subjects' high school grade point average ranges (past level of academic 

performance) were analogous to the stratum from which they were 

drawn. High school grade point averages were identified and recorded 

37 Inhelder and Piaget, The Growth of Logical Thinking, 
pp. 131-132; Jean Piaget and Barbel Inhelder, The Psychology of the 
Child, trans. by Helen Weaver (New York: Basic Books, 1969), p. 99. 
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initially for sampling in order to assure a normally distributed 

sample in terms of academic achievement. The high school grade 

point averages were obtained from the subjects' high school tran-

scripts and were coded as 1, 2 or 3 according to the range into which 

they fell. Table 3, Appendix C, presents the independent factors, 

categories or levels within factors and the code for each factor cat-

egory. 

Treatment of the Data 

Variables analyzed consisted of the codes (Appendix C, Table 3) 

for each category of each independent factor and the subjects' normal-

ized scores or factor score for each construct of cognitive functioning. 

The investigation of the research question of the possibility 

of diagnosing cognitive functioning abilities delineated by Piaget was 

completed by utilizing factor analytic techniques. Principal compo-

nents analysis was conducted to determine the minimum number of 

independent dimensions needed to account for most of the variance in 

38 
the original data. Since the principal components solution employs 

unities on the diagonal of the matrix and thus does not take account of 

common variance, a principal axis matrix, employing communalities 

on the diagonal of the matrix, was derived, and Varimax rotation was 

38cooley and Lohnes, Multivariate Data Analysis, p. 129. 
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used to extract the factors. 39 Variables having a very low correlation 

(phi< .3) with the factors were dropped, and the factor stability of the 

instrument was verified by repeating the principal axis solution. 

Veldman's Program Factor was utilized to determine each 

subject's factor scores. The factor score is a normalized score with 

a mean of zero and a standard deviation of one; it retains all the 

information inherent in the raw data and has the value of parsimony 

40 
over the raw data. 

Hypothesis 1 . , Above p. 11 , whether there was a significant 

correlation between factor scores and high school grade point average 

range was investigated with Pearson's Product Moment Correlation 

technique. The significance of the obtained ..c_ coefficients was investi

gated by utilizing the distribution of!: 
41 

Hypotheses 2. , 3. , 4. and 5. a) determining whether there were 

significant differences between the categories of each independent 

factor when considering the dependent measures, were investigated 

by using multivariate analysis of variance with factorial designs. 

39wilson H. Guertin and John P. Bailey, Jr., Introduction to 
Modern Factor Analysis (Ann Arbor, Michigan: Edwards Brothers, 
1970, p. 66. 

40 
Donald J. Veldman, Fortran Programming for the Behavioral 

Sciences (New York: Holt, Rinehart and Winston, 1967), p. 213. 

41 George A. Ferguson, Statistical Analysis in Psychology and 
Education (2nd ed.; New York: McGraw Hill, 1966), pp. 186-187. 
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In essence, multivariate analysis of variance determines whether 

the subjects within each categorical designation of each independent 

factor are located within the same or different locations of the 

measurement space defined by the dependent measures of cognitive 

functioning. 
42 

The Manova program was utilized for the multivariate 

43 
analyses. 

The test for the significance of difference when using the 

multivariate analysis of variance technique utilized Wi lk' s Lambda. 44 

The Wilks Lambda criterion is tested by the F-table; the Manova pro-

gram computes the level of significance found in the F-table for the 

particular degrees of freedom and also computes univariate F-tests 

for each variable under investigation. 

The test of Hypothesis 5. b) called for an interaction analysis 

of the factors, economic background and past experiences with social 

science content when considering the dependent measures. Manova 

yielded this analysis as well as the significance test results. 

When the overall test of significance led to the decision not to 

accept the null hypothesis, Tukey' s Honestly Significant Difference 

42cooley and Lohnes, Multivariate Data Analysis, p. 12. 

43Dean J. Clyde, Multivariate Analysis of Variance on Large 
Computers (Coconut Grove, Miami, Florida: Clyde Computer Service, 
1 969). 

44Dean K. Whitla, Handbook of Measurement and Assessment 
in Behavioral Sciences (Reading, Massachusetts: Addison-Wesley, 
1 968), p. 64. 
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multiple comparisons test was used to locate the source of the 

effect. A complete description of this technique is found in Kirk's 

45 
Experimental Design. 

The multivariate designs were utilized to investigate Hypotheses 

2. through 5. a); the independent factors had two or three categories 

and the dependent vector variable had twelve categories. The inde-

pendent factors under investigation, in using these designs, were sex, 

age, economic, habitat, social science and academic performance 

backgrounds. The dependent factors, under investigation, were the 

twelve constructs of cognitive functioning represented by a single 

vector variable of the subjects' factor scores. The test of Hypothesis 

5. b) investigated the interaction effect of two independent factors, 

economic background and past experience in social science content, 

each with three categories, when considering the one dependent vector 

variable. The basic matrix format for the interaction analysis is 

presented in Appendix C, Table 4. 

Summary 

The procedure utilized in this study was a clinical diagnosis 

of the subjects' cognitive functioning abilities in reference to social 

science content. The diagnostic measures were secured by means 

of a Piagetian type diagnostic instrument developed for the study. 

45Roger E. Kirk, Experimental Design: Procedure for the 
Behavioral Sciences (Belmont, California: Brooks/Cole, 1968), 
p. 88. 
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Interviews with each subject and investigation of the subjects' 

personnel records afforded various demographic data. The sample 

of 163 subjects was a stratified random sample of the total population 

enrolled in term three-A at Broward Community College, Fort 

Lauderdale, Florida. The experimental design of the study provided 

the capability of investigating the factor or construct structure of the 

diagnostic measures and subsequent analyzing of the relationship 

between the subjects' factor scores and the demographic data obtained 

on each subject. 



CHAPTER IV 

RESULTS AND INTERPRETATIONS 

The purpose of this chapter is to present a detailed narrative 

and tabular account of the results obtained from the analyses utilized 

in this study. 

Construct Validity Study of the 
Diagnostic Measures 

The initial phase of this study involved a factor analysis of 

the diagnostic measures obtained by means of a Piagetian type cl ini.cal 

diagnostic instrument designed for the study. Factor analytic tech-

niques were used to determine the factor or construct structure of 

the diagnostic measures and to obtain the communal i.ty, !:!_2, estimate 

as an estimate of the instrument's val idi. ty. 

The a priori. question addressed in this study was whether it 

was possible to diagnose cognitive functioning abilities del i.neated by 

Piaget. The Varimax rotation of the principal axis factor matrix 

yielded thirteen factors or constructs; the matrix is presented i.n 

Appendix C, Table 5. Subsequent solutions afforded an even clearer 

perspective of the factor structure; the factors will be presented 

i.n tabular form when these solutions are discussed, Below, p. 40. 

35 
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However, it should be noted at this point that each solution yielded 

constructs that clearly aligned with Piaget's theory and observations. 

In almost all cases the variables related to each cognitive functioning 

ability clustered according to an abstract or formal operational level 

and according to a concrete operational level. The initial Varimax 

rotation also afforded the researcher an estimate of the construct 

validity and reliability of the instrument; pertinent findings are pre-

sented in Table 1. 

TABLE 1 

FIRST PRINCIPAL AXIS SOLUTION WITH 
VARIMAX ROTATION OF 

55 VA.RIABLES 

Column Sum of Squared Loadings for Each Rotated Factor 

3.48 3.12 4.14 2.93 3.17 2.20 2.99 2.99 2.17 2.39 2.04 

2.40 1.49 

Total of all rotated factor loadings squared = 35. 16 

Which is 63.92 per cent of the total score variance 

Which is 85.97 per cent of all common variance 

As indicated in Table 1 , 85. 97 per cent of all common variance 

was accounted for; therefore !22 was approximately equal to . 86 and 

this value is the estimated value of the construct validity of the mea-

sures and a conservative estimate of the reliability of the measurement. 
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Therefore, it can be seen that the common variance is an estimate 

of the communality or !22 value. 

The total variance of a test . . . includes common factor 
variance, the variance specific to the test . . . , and error 
variance; therefore, we obtain the formula: 

Vt 
Vt 

h2 

~ 
Va Vb Vsp + Ve - +- + 
Vt Vt Vt Vt 

~ 
rtt 

The first two terms on the right hand side of the formula are 
associated with the validity of the measures, and the first 
three terms on the right are associated with the reliability of 
the measures. 46 

When communalities rather than unities are inserted on the diagonal 

of the rotated matrix,. as they were in this study, the proportion of 

variance represented refers only to common and specific variance, 

47 2 
therefore reliable variance. The communality or h estimate 

refers to the common factor variance of the thirteen factors which 

simply implies that an individual's position within the measurement 

space should be represented by multiple scores, scores for each 

factor, rather than by a single cumulative score. 
48 

46 
Fred N. Kerlinger, Foundations of Behavioral Research : 

Educational and Psychological Inquiry (New York: Holt, Rinehart 
and Winston, 1964), p. 457. 

47
Guertin and Bailey, Introduction to Factor Analysis, p. 146. 

48 
Kerl inger, Behavioral Research, p. 459. 
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In order to improve the performance of the instrument and 

to check the stability of the diagnostic measures, the items which 

did not load substantially on any factor (phi <. 3) were dropped thus 

narrowing the diagnostic variables from 55 to 47 items, and the prin-

cipal axis solution with Varimax rotation was repeated. The removal 

of nondiscriminating items constituted a refinement of the instrument 

as the process eliminated some of the specific error sources. 

The second solution yielded fourteen factors or constructs. The 

thirteen factors from the first solution remained secure except that 

one of the thirteen which had not separated clearly in terms of concrete 

and abstract operational levels did so during the second solution. The 

rotated principal axis matrix is presented in Appendix C, Table 6; 

factor loadings which helped to identify the factors are marked with 

an asterisk. Table 2, Below, p. 39, presents pertinent information 

gleaned from the second solution. 

It should be noted that the second solution was conducted, as 

was the first solution, by inserting communalities, rather than unities 

on the diagonal of the matrix; therefore, the portion of variance repre-

49 
sented was reliable variance (common and specific variance). 

This procedure allows one to discern the amount of total variance 

which is common and thus to derive a construct validity estimate. 

49 
Guertin and Bailey, Introduction to Factor Analysis, p. 146. 
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The estimate of construct validity was taken from the per cent of 

common variance accounted for by solution one, 85.97 per cent. 

TABLE 2 

SECOND PRINCIPAL AXIS SOLUTION 
WITH VARIMAX ROTATION 

OF 47 VARIABLES 

Column Sum of Squared Factor Loadings 

2.75 2.85 4.05 3.09 2.84 2.80 2.92 1.82 2.00 1.93 1.94 

1 . 94 1 . 79 1 . 61 1 .43 

Total of all rotated factor loadings squared = 33.83 

Which is 71 . 97 per cent of the total score variance 

Which is 92. 60 per cent of the common variance 

Table 3, Below, p. 40, presents the factor identifications and 

the variables which loaded on each factor. Factors 13. and 14. were 

dropped in subsequent analyses due to the use of a program with a 

more stringent cutting criterion. Therefore, the clearest concept of 

the diagnostic measures' factor structure can be gleaned from inspec-

tion of the first twelve factors. 

Items 1 . through 5., in the diagnosis, dealt with the 

conservation of exterior volume. Conservation of exterior volume 

involves the concept of volume remaining constant, being conserved, 

while shape or perceptual representation changes. Of the conservation 
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tasks delineated by Piaget, conservation of volume is the last concept 

to form in the developmental sequence. Conservation of exterior 

volume precedes conservation of interior volume, a more abstract 

notion. Items 6. through 9. dealt with the latter, more abstract con-

servation task. Conservation of interior volume involves the compari-

son of the volume of water displaced by two sol ids of equal volume but 

varying shape or perceptual configuration. It was expected that the 

items pertaining to conservation of volume would distinguish between 

concrete operational and abstract operational levels of cognitive func-

tioning. The expectation was confirmed by observing the results of 

the factor analysis. Two distinct factors were isolate in the measure-

ment space, concrete operational conservation of volume and abstract 

operational conservation of volume, factors 1 . and 7. respectively. 

Items 1. through 5. loaded on factor 1 . and items 6. through 9. loaded 

on factor 7. 

TABLE 3 

IDENTIFICATION OF FACTORS, ITEM LOADINGS AND 
ITEMS CLUSTERING ON FACTORS 

Factor Loading Items 

1. Concrete Operational .6228 1. 
Conservation of Volume .6512 2. 

.6889 3. 

. 6254 4 . 

.6643 5. 
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TABLE 3--Continued. 

Factor Loading Items 

2. Concrete Operational .8886 37 • 
Inductive Concept • 9301 38. 
Identification .9009 39. 

3. Abstract Operational .6524 43. 
Time Concept ••• Historical .6910 44. 
Chronology .8314 45 . 

• 8331 46 • 
• 8621 47. 

4. Abstract Operational .5271 17 • 
Classification • 6823 18 • 

• 8223 19 . 
• 9863 20 . 

5. Concrete Operational • 7881 24. 
Spatial Orientation .7889 25 • 

• 7390 26 • 
• 7030 27 . 

6. Abstract Operational . 9156 40. 
Inductive Concept Identification .9396 41 . 

• 8813 42 . 

7. Abstract Operational .8517 6. 
Conservation of Volume .8825 7 • 

• 5122 8 . 
. 8278 9 • 

8. Abstract Operational . 8628 33. 
Subsumption .8320 34. 

9. Abstract Operational .4532 28. 
Deductive Concept Identification .6803 29 • 

• 7168 30 . 
• 3580 31. 
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TABLE 3--Continued. 

Factor 

10. Concrete Operational 
Subsumption 

11 . Abstract Operational 
Spatial Orientation 

12. Concrete Operational 
Classification 

13. No Identification 

14. No Identification 

Loading 

.8703 

. 8506 

.5730 

.5730 
• 7664 

.8475 

. 8259 

.4892 

. 4541 

. 6387 
• 5729 

.3015 

. 7317 

.6961 

Items 

15 . 
16. 

21. 
22 . 
23. 

13 . 
14. 

31 . 
32 • 
35 . 
36. 

1 0 • 
11. 
12. 

a Item numeration is based on refined instrument's numeration. 

In referring to the test manual in Appendix A, note that the item 

numeration to the right of the item column reflects the refined instru-

ment' s items. Several items designed merely to lead the subject into 

a discriminating diagnostic item were dropped, as scored items, from 

the refined instrument as they reflected uniform performances in the 

subjects' abilities. 

Items 37. through 39. dealt with inductive concept identification. 

Pictorial instances of the concept, technological progress, along with 

other pictorial instances were presented to the subjects. The subjects 
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were instructed to place the pictures that were alike in some way into 

one group and then name or label the group. Items 40. through 42. 

dealt with the same cognitive task; however, the content pictured in 

items 37. through 39. was considered concrete as it demanded no 

mediating responses. The content of items 40. through 42. was con-

sidered abstract as the subjects were required not only to observe the 

picture but to abstract an idea from it in order to group the instances 

properly. The factor analysis served to support the expectation that 

the items would load on two distinct factors reflecting concrete and 

abstract levels of inductive concept identification. Items 37. through 

39. loaded on factor 2. , concrete operational inductive concept identi-

fication. Items 40. through 42. loaded on factor 6. , abstract operational 

inductive concept identification. 

Items 43. through 47. dealt with historical time concepts. 

According to Piaget, the notion of time is one which involves the 

mental coordination of three other cognitive operations, seriation, 

50 
class inclusion and measurement. Though Piaget does not refer 

to historical time, it can be inferred from his postulates that a con-

cept or even a memory of historical time sequences is an abstract or 

f l . l k 51 orma operatlona tas . The items pertaining to historical time 

50 Jean Piaget, Genetic Epistemology, trans. by Eleanor 
Duckworth (New York: Columbia University Press, 1970), p. 75. 

51 Jean Piaget, The Child"s Conception of Time, trans. by 
Arnold J. Pomerans (New York: Basic Books, 1969), pp. 201-229. 
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were designed to reflect two developmental stages within the abstract 

operational level of development. Items 46. and 47. involve a coor

dination or combination of the previously arranged time sequences 

(items 43. through 45.). (Item 50. from the original instrument was 

dropped because it did not load sufficiently on any factor). However, 

all items related to historical time concept loaded on a single factor, 

factor 3. , abstract operational historical time concept. Therefore, 

the expectation of two distinct factors, relating to stages within the 

abstract operational level, was not substantiated by the factor analysis. 

Items 17. through 20. dealt with an abstract operational level 

of classification. Items 11 . through 14. dealt with a conc rete level 

of classification. The abstract level items required the subject to 

classify a person according to membership in two classes (intersection 

of sets) and to negate his membership in a third set or class. This 

classification task involved the combination or coordination of two 

concrete level operations, and therefore, was designed to reflect the 

lattice type cognitive organization which is thought to be indicative of 

the formal operations stage of development. Items 17. through 20. 

loaded on a distinct factor, factor 4., abstract operational classifi

cation; thus observation of the results of the analysis served to confirm 

the expectation inherent in the design of the items. (Item 25. in the 

original instrument was dropped as it did not load substantially on any 

factor). Items 11 . through 14. dealt with concrete operational 
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classification. Concrete operational classification involves intension, 

or identification of the class and extension, or the inclusion of all 

52 
possible members of the class. It was expected that items 11. 

through 14. would load on a factor separate from factor 4. , the factor 

on which items 17. through 20. loaded. Items 11. and 12. had to be 

dropped from the refined instrument because they did not load sub-

stantially on any factor. However, items 13. and 14. loaded on factor 

12. concrete operational classification; thus observation of the factor 

analysis results served to confirm the expectation that a distinct factor 

reflecting the concrete operational level would be yielded through the 

analysis o 

Items 24. through 27. dealt with concrete operational spatial 

orientation. Items 21. through 23. dealt with abstract operational 

spatial orientation. The concrete level items were designed to 

measure the subjects' internal north, south, east, west frames of 

reference, their concept of scale and their ability to adjust their 

perceptions of surface features to changes in position. The abstract 

level items dealt with notions concerning the spatial arrangement of 

the major surface features of the earth, recognition of the spatial 

organization of these features, the transfer of these features from an 

elliptical to a flat surface and latitudinal and longitudinal frames of 

52s13.rbel Inhelder and -Jean Piaget, The Early Growth of 
Logic in the Child, trans. by Eric A. Lunzer and Donald Papert 
(New York: W.W. Norton, 1969), p. 283. 
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reference. It was expected that the factor analysis wruld yield two 

distinct factors reflecting an abstract and a concrete level of spatial 

orientation. Items 24. through 27. loaded on factor 5., concrete opera

tional spatial orientation. Items 21. through 23. loaded on factor 11., 

abstract operational spatial orientation. Therefore, the expectations 

concerning these items were substantiated by the results of the factor 

analysis. 

Items 15. and 16. dealt with concrete level subsumption of 

concept instances (these items were part of subdivision three whereas 

the other subsumption items, 33. through 36. were in subdivision 

four; the split was done to simplify the procedural sequence of the 

diagnosis). Items 33. through 36. dealt with abstract level sub

sumption or the ability to arrange instances of a concept in terms of 

hierarchical classification schemes. The concrete level task em-

ployed pictures of people who had increasing authority in terms of their 

functional roles in society. One set of abstract level instances dealt 

with the concept of conflict employing instances ranging from inter

personal to international conflict. The second set, items 35. and 36., 

employed instances of the concept, interdependence. Instances ranged 

from the interdependence of a small group organization to the inter

dependence of env ironmental systems and international trade. It 

was expected that the subsumption items would distinguish between 

concrete operational and abstract operational levels of cognitive 
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functioning regarding subsumption tasks. Items 15. and 16. loaded 

on factor 10., concrete operational subsumption. Items 33. and 34. 

loaded on factor 8. , abstract operational subsumption. Items 35. and 

36. loaded on factor 13. which was not identifiable. The refore, obser

vation of the results of the factor analysis substantiated the expectation 

that two distinct factors, representing a concrete and an abstract oper

ational level of subsumption, would be isolated. 

Items 28. through 30. dealt with concrete operational deductive 

concept identification. Items 31. and 32. dealt with abstract oper

ational deductive concept identification. Items pertaining to deductive 

concept identification involved defining a concept and the request for 

the subject to match concept instance choices with the defined concept. 

Three concepts were defined in items 28. through 30., conflict, com

promise and input and output. The instance examples for items 28. 

through 30. were intended to be concrete, that is, demanding no 

mediating responses. The concept dealt with in items 31. and 32. 

was interdependence, and the instance examples were symbolic or 

abstract in nature. It was expected that the factor analysis would 

yield two distinct factors, one pertaining to a concrete level of func

tioning in terms of deductive concept identification and one pertaining 

to an abstract level of the task. However, all items dealing with 

deductive concept identification loaded on factor 9. , abstract oper

ational concept identification. Thus observation of the results of the 
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factor analysis confirmed Piaget' s designation of deductive thought 

being at an abstract or formal operational level. The observation 

of the results of the factor analysis, however, did not substantiate 

the stated expectation that two distinct factors would be isolated. 

The first four items from subdivision two, transitive relations, 

did not load substantially on any factor. The last item in the sub-

division loaded on factor 14. which was unidentifiable. It was expected 

that the first four items, administered orally, would load on a distinct 

factor and the last item involving concrete manipulative objects would 

load on a distinct factor. The former expected factor would reflect an 

abstract level of the transitive relations task and the latter the concrete 

level of the task. However, observation of the results of the factor 

analysis did not serve to substantiate these expectations. The first 

four items were removed from the instrument; thus, they are not 

reflected in the refined instrument numeration. 

Study of the Constructs' Relationships with 
Selected Demographic Data Variables 

Before the relational investigations could be undertaken, it was 

necessary to normalize the subjects' diagnostic measures; therefore, 

factor scores were computed. The factor scores afforded a more 

parsimonious representation of the dependent measures and also 

retained all of the information of the original measures. However, 

because Veldman's Program Factor, which utilizes unities on the 
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diagonal of the matrix was used to obtain the factor scores, the 

principal axis solution with Varimax rotation had to be rerun with 

unities on the diagonal of the matrix. The Veldman program utilizes 

a more stringent cutting criterion than the Guertin program; therefore, 

the number of factors was reduced from fourteen to twelve. This 

procedure offered a clearer perspective of the diagnostic measures' 

factor or construct structure. A . . 01 or better level of confidence was 

used to test the hypotheses tested by the relational studies. 

Relational Study I: Hypothesis 1 . 

It was stated in Hypothesis 1 . that there was no significant 

correlation between the subjects' factor scores and their high school 

grade point average range designation. Inspection of the correlation 

matrix presented in Table 4, Below, p. 50, revealed that the _c 

coefficients and the _c2 values were extremely low. The researcher 

applied the.!_ distribution significance test to the highest correlation 

coefficient(_!:= • 26858) and found this to be a significant correlation 

(p <.. .01), (!_ = 3.2817 and a.!_= 3.169 was required at the specified 

degrees of freedom). Kirk points out that the researcher can and 

should adopt a . 005 or . 001 level of significance whenever the conse

quences of a type I error are more undesirable than a type II error. 
53 

Since the !_ required at a . 001 level of significance is equal to 4. 587, 

53K. k 1r , Experimental Design, p. 88. 
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the decision was made to accept Hypothesis 1 • ; therefore it was 

concluded that there was no significant correlation between the sub-

jects' factor scores and their high school grade point average range 

designation. 

It was expected that there would be a significant relationship 

between at least the factors representing an abstract operational level 

and the high school grade point average range. However, observations 

of the correlation coefficients, their squared values and the significance 

test results did not substantiate the stated expectations. However in 

anticipation of the possibility of these results, another approach to 

examining the relationship between these factors was formulated. The 

reader is referred to the results pertaining to the test of Hypothesis 2. 

TABLE 4 

CORRELATION MATRIX 

Variables Correlation Coefficient Coefficient Squared 

X y r r2 

1 ' 2 .06413 . 00411 

1 ' 3 .21284 .04659 

1 ' 4 .08284 .00686 

1 ' 5 -.22471 .05049 

1 ' 6 -.07905 .05049 

1 ' 7 -.26858 .00625 

1 ' 8 -.25849 .07214 

1 ' 9 .21202 .06682 

1 ' 10 -.20268 .04108 

1 ' 11 -.18186 . 03307 

1 ' 12 -.20077 .04031 

1 ' 13 -.14735 .02171 
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Relational Study II: Hypothesis 2. 

It was stated in Hypothesis 2. that there was no significant 

difference between the subjects of the various high school grade point 

average strata designations when considering their cognitive functioning 

abilities. This Hypothesis called for an alternate and more stringent 

analysis of the relational question posed in Hypothesis 1 • Examination 

of Table 5 revealed that there was a significant difference (pL.. . 001) 

between the three categories of high school grade point average ranges 

when considering the dependent vector variable. Examination of the 

multivariate significance test results (p L .001, p'-. .004), which uti-

l ized Wilk' s Lambda criterion, indicated that in the overall test of the 

null hypothesis there were significant differences. Subsequent exam-

ination of the results of the univariate ~-tests of significance (p L... 005, 

pL. .004, p-' .001, pL .003, p..::: .014, p..::: .011 and p <. .002) indicated 

that the significant differences could be found in factors 2. , 4., 6. , 7. , 

8., 9. and 10. Table 5 presents the pertinent results from the test of 

Hypothesis 2. 

TABLE 5 

MULTIVARIATE ANALYSIS OF VARIANCE SIGNIFICANCE 
TEST RESULTS HYPOTHESIS 2 

Test of Roots 

1 through 2 
2 through 2 

F 

5.707 
2.621 

DFHYP 

24.000 
11.000 

DFERR 

298.000 
149.500 

PLess Than 

.001 

.004 
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TABLE 5--Continued. 

Univariate F Tests 

Variable F (2, 160) Mean Square PLess Than 

1 .512 .519 .600 
2 5.447 5.192 .005* 
3 1 .224 1 .228 .297 
4 5.672 5.405 .004* 
5 2.139 2.123 • 121 
6 8.691 7.967 .001* 
7 5.974 5.673 .003* 
8 4.405 4.252 .014* 
9 4.660 4.489 . 011 * 

10 6.714 6.305 .002* 
11 3.416 3.339 .035 
12 2.575 2.542 .079 

In order to locate the source of the effect, Tukey' s Honestly 

Significant Difference multiple comparisons tests were applied; the 

following table reveals where the honestly significant differences were 

found. 

TABLE 6 

SOURCES OF HONESTLY SIGNIFICANT DIFFERENCES 

Factor HSD to be exceeded Difference between means 

2. 
4. 

.1 092 
• 1117 

1 and 2 

.065 

.089 

1 and 3 

.654** 

.681** 

2 and 3 

.591** 

.592** 

aMean 1 represents the low high school grade point average 
range, 2 the average, and 3 the high. 

bHonestly significant differences are marked by a double 
asterisk. 
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TABLE 6--Continued. 

Factor HSD to be exceeded Difference between means 

1 and 2 1 and 3 2 and 3 

6. . 1351 .707** .769** .062 
7. . 1141 .282** .771** .489** 
8. .0989 .477** .613** . 136* * 
9. . 1018 .528** .581** .053 

10. .1203 . 139* * .568** .707** 

In reference to Hypothesis 2. the decision was made not to 

accept the null hypothesis pertaining to no significant differences and 

to hold as tenable an alternate hypothesis that there were, in fact, 

significant differences among the subjects' of various high school 

grade point average ranges when considering the dependent vector 

variable, cognitive functioning abilities. It should be noted that the 

specific source of this significant effect was found in reference to the 

following groups: 

1. Group three had significantly higher abilities than groups two and 

one on factor 2. 

2. Group three had significantly higher abilities than groups two and 

one on factor 4 . 

3. Groups three and two had significantly higher abilities than group 

one on factor 6. 

4. Factors 7. and 8. discriminated significantly among all three 

groups with group three the highest in ability, group two the next 
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highest and group one the lowest. 

5. Groups three and two had significantly higher abilities than group 

one on factor 9 . 

6. Factor 1 0. discriminated significantly among all three groups 

with group three the highest in ability, group one the next highest 

and group two the lowest. 

factors 3. , 4. , 6. , 8. , 9. and 11 . reflected an abstract or formal 

operational level of cognitive functioning. Of these factors all but 3. 

and 11 . discriminated among the three strata of subjects. On the 

other hand, only two factors reflecting a concrete operational level 

discriminated among strata, concrete operational inductive concept 

identification and subsumption. It was expected that at least all of the 

abstract level factors would discriminate among the strata of subjects. 

Therefore, observation of the results, presented Above, did not totally 

substantiate the expectations. 

The means of the group scores and consequently individual's 

factor scores on factors 4. , 6. , 7. , 9. and 1 0. reflect inverse rela

tionships to the factor; that is, the factor technically represents the 

cognitive inability rather than the specified ability. The inverse factor 

phenomenon was due to the fact that the vast majority of subjects scored 

very low on the diagnostic items that clustered in reference to these 

factors. It was revealed through an inspection of the raw data that in 

reference to the inverse factors only members of stratum 3 had scored 
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well; in such cases, the high mean will carry a negative sign. 

Table 7 presents the means and the d irectio n in which they should be 

interpreted. 

TABLE 7 

INTERPRETATION OF GROUP MEANS FOR 
FACTORS 2. , 4. , 6. , 7. , 8. , 9. and 1 0. 

FACTORS 
GPA Inverse Inverse Inverse Inverse Inverse 

2 4 6 7 8 9 10 

-.176 .1 9 4 .54 7 .318 -.38 9 .410 .047 
I low low low low low low med. 

-. 111 .105 -.160 .036 .088 -. 118 .186 
II med. med. med. med. med. med. low 

.480 -.487 -.222 -.453 .224 -. 171 -.521 
III high high high high high high high 

Relational Study III: Hypothesis 3. 

In the first portion of Hypothesis 3. it was stated that there 

were no significant differences between age levels when considering 

the dependent vector variable. Examination of the results obtained 

from the multivariate and univariate analyses served to support the 

null hypothesis. Table 8, Below, p. 56, presents the multivariate 

and univariate results. It was expected that subjects between the ages 

of eighteen and twenty-five would be fairly uniform in their cognitive 

functioning abilities. More specifically, they either all would be at 
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an abstract operational level or all, regardless of age, would reflect 

varying levels of cognitive functioning ability. Observation of the 

results of the analysis substantiated this expectation. Consequently, 

the diagnostic instrument, when applied to this sample of subjects, 

appeared to be fairly neutral along the dimension of age variations within 

the range of eighteen to twenty-five. 

TABLE 8 

MULTIVARIATE ANALYSIS OF VARIANCE SIGNIFICANCE TESTS 
RESULTS FOR HYPOTHESIS 3. a) 

Test of Roots F DFHYP DFERR p Less Than 

1 through 2 1 .608 24.000 298.000 .038 
2 through 2 1 .475 11.000 149.500 .146 

Univariate F Tests 

Variable F (2, 160) Mean Square p Less Than 

1 .048 .049 .953 
2 .436 .441 .648 
3 3.965 3.846 .021 
4 .557 .565 .574 
5 1 .654 1 • 651 • 195 
6 1. 776 1. 766 .173 
7 2.018 2.009 . 136 
8 .319 .324 .727 
9 1 .623 1. 621 . 201 

10 2.225 2.204 • 111 
11 3.337 3.265 .038 
12 .907 .914 .406 

The second portion of Hypothesis 3. pertained to the statement 

that there were no significant differences between habitat backgrounds 
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(rural, urban and suburban) when considering the dependent vector 

variable. The examination of the results of the multivariate and 

univariate tests of significance lead to the conclusion that the null 

hypothesis should be accepted; results are presented in Table 9, Below. 

Habitat background was considered to be a characteristic variable 

of a generative or causal factor of cognitive development. Piaget 

delineates four generative factors , maturation, experience, social iza-

tion and equilibration. Habitat is a component of the individual's 

experience. However, it was not expected that a single component 

would discriminate between subjects when considering their cognitive 

functioning abilities. Observation of the results, presented in Table 9, 

confirmed this expectation; therefore, the diagnostic instrument when 

applied to this particular sample, appeared to be neutral along dimen-

sions of habitat background influence. 

TABLE 9 

MULTIVARIATE ANALYSIS OF VARIANCE SIGNIFICANCE TEST 
FOR HYPOTHESIS 3.b) 

Test of Roots F DFHYP DFERR p Less Than 

1 through 2 1 .502 24.000 298.000 .065 
2 through 2 1. 153 11.000 149.500 .325 

Univariate F Tests 

Variable F (2, 160) Mean Square PLess Than 

1 .718 .725 .489 
2 .727 .734 .485 
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TABLE 9--Continued. 

Variable F (2~ 160) Mean Square p Less Than 

3 .098 .099 .907 
4 2.489 2.463 .086 
5 2.977 2.924 .054 
6 1 . 013 1 .017 .365 
7 .656 .664 .520 
8 3.747 3.645 .026 
9 3.752 3.654 .626 

10 .005 .005 .995 
11 1 .327 1 .331 .268 
12 .245 .249 .783 

Relational Study IV: Hypothesis 4 . 

It was stated in Hypothesis 4 that there were no significant 

differences between sexes when considering the dependent vector 

variable. Examination of the results~ presented in Table 1 0~ Below~ 

p. 59~ indicated that there were significant differences (P ' . 001). 

Examination of the univariate~ tests results indicated that significant 

differences (p 4. . 001 ~ p~ . 001 ~ p 4 . 001) were found in relation to 

factors 1 . , 3. and 9. The conclusion was reached not to accept the 

null hypothesis in total. Instead it can be seen that there were signifi-

cant differences (p 4.. .001) between sexes when considering factors 1. ~ 

3. and 9.; furthermore when the means were inspec ted, it was observed 

that the significant differences were in favor of the females (higher 

mean) on factors 1 . and 9. and in favor of the males on factor 3. 

Multiple comparisons were not made in this case as the inspection of the 

means led to a clear enough determination of the source of the effect. 
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It was not expected that the diagnosis would discriminate 

between sexes. However, items related to factors 1 . , 3. and 9. 

were sexually discriminatory. Consequently, the diagnostic instru-

mentis not totally neutral, in the case of this sample, along the 

dimension of sex. 

TABLE10 

MULTIVARIATE ANALYSIS OF VARIANCE SIGNIFICANCE TEST 
RESULTS FOR HYPOTHESIS 4 AND THE 

MEANS OF BOTH SEXES 

Test of Roots F DFHYP DFERR p Less Than 

1 through 1 6.608 12.000 150.000 • 001 

Univariate F Tests 

Variable F(1,161) Mean Square p Less Than 

16.606 15.244 .001* 
2 .204 .206 .652 
3 28.899 24.789 .001* 
4 • 124 . 126 .725 
5 .835 .841 .362 
6 . 164 . 165 .686 
7 .276 .280 .600 
8 .000 .ooo .998 
9 12.901 12. 100 .001* 

10 • 182 . 184 .670 
11 2.145 2.144 . 145 
12 . 211 .213 . 647 

Means 
Factor Variables 

Sex 1 3 9 

1 -Males -.286 .364 -.255 

2- Females .327 -.417 .292 

aThe significant univariate tests are marked with an asterisk. 
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Relational Study V: Hypothesis 5. 

In the first portion of Hypothesis 5. it was stated that there 

were no significant differences between economic backgrounds or past 

experience ranges in social science content when considering the 

dependent vector variable. The results derived from testing this 

portion of Hypothesis 5. are presented in Tables 11 and 12, Below, 

p. 61 • Observation of these results lead to the conclusion to support 

the hypothesis of no significant differences. 

Economic background and experience in the content were 

considered single components of the generative factors socialization 

and experience. It was not expected that single components, as such, 

would discriminate between the subjects when considering their cogni-

tive functioning abilities. Examinations of the results of the analyses, 

Tables 11 and 12, Below, served to substantiate the stated expectations. 

TABLE 11 

MULTIVARIATE ANALYSIS OF VARIANCE SIGNIFICANCE TEST 
TEST RESULTS FOR HYPOTHESIS 5. a) 

ECONOMIC BACKGROUND 

Test of Roots F DFHYP DFERR p Less Than 

1 through 2 1 .319 24.000 286.000 • 149 

2 through 2 1. 042 11.000 143.000 .413 

Univariate F Tests 

Variable F (2, 154) Mean Square p Less Than 

1 .354 .364 .702 
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TABLE 11 --Continued . 

Variable F (2, 154) Mean Square PLess Than 

2 1. 716 1. 645 • 183 
3 .388 .395 .679 
4 1 • 187 1 • 221 .308 
5 3.585 3.548 .030 
6 .032 .032 .968 
7 .414 .418 .662 
8 .815 .796 .445 
9 3.123 3.109 .047 

10 2.022 2.009 • 136 
11 .862 .868 .424 
12 1 • 136 1 .046 .324 

TABLE12 

MULTIVARIATE ANALYSIS OF VARIANCE SIGNIFICANCE TEST 
RESULTS FOR HYPOTHESIS 5.a) 
SOCIAL SCIENCE BACKGROUND 

Test of Roots F DFHYP OF ERR p Less Than 

1 through 1 1. 136 24.000 286.000 .303 
2 through 2 .601 11 • 000 143.500 .825 

Univariate F Tests 

Variable F (2, 154) Mean Square p Less Than 

1 .604 .620 .548 

2 .044 ,042 .957 

3 1 .349 1 .374 .263 

4 .398 ,409 .672 

5 .055 .054 .947 

6 1 .474 1 .470 .232 

7 1 .046 1 .056 .354 

8 4.142 4.045 .018 

9 .915 . 911 .403 

10 .747 .792 .476 

11 .866 .872 .423 

12 . 1.980 1 .822 .142 
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It was stated in the second portion of Hypothesis 5. that there 

was no significant interaction effect between economic background and 

social science experience when considering the dependent vector vari

able. The examination of the multivariate results served to support 

the null hypothesis as did examinations of all but one of the univariate 

significance tests. Multiple comparisons could not be made in this 

case due to the large variation in the number of observations per cell. 

Furthermore close inspection revealed that the source of the univariate 

effect was resulting from a cell with but two observations which was 

the smallest number in any cell and a likely cause of a biased effect. 

It was concluded that the null hypothesis should be accepted. Pertinent 

results of the interaction analysis are presented in Table 13, Below, 

p. 64. 

It was expected that the interaction of two single components 

of a generative factor would discriminate among the strata when 

considering their cognitive functioning abilities. However, examination 

of the results of the analysis did not serve to support this expectation. 

Therefore, when applied to this particular sample of subjects, the 

diagnostic instrument appeared to be fairly neutral along the dimen

sions of an interaction effect between the two factors considered to be 

the most characteristic, of those examined, of total life experience. 
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TABLE 13 

INTERA.CTION ANALYSIS SIGNIFICANCE TEST RESULTS 
FOR HYPOTHESIS 5.b) 

Test of Roots F DFHYP DFERR p Less Than 

1 through 4 1.324 48.000 552.890 .076 
2 through 4 1 . 137 33.000 424.737 .280 
3 through 4 .991 20.000 288.000 .536 
4 through 4 .752 9.000 144.500 • 661 

Univariate F Tests 

Variable F (4, 154) Mean Square p Less Than 

.730 .750 .572 
2 3.103 2.974 . 017 
3 .598 .609 .665 
4 .406 .418 .804 
5 .853 .845 .494 
6 1 .507 1 .503 .203 
7 1. 245 1. 255 .294 
8 .738 .721 .567 
9 .432 o430 .785 

10 1 .090 1 .083 .363 
11 1 • 121 1 • 129 .349 
12 4.218 3.882 .003 

Summary: 

Analysis of the factor structure of the diagnostic measures 

was completed and twelve factors aligned with Piaget's theory and 

observations were identified. The diagnostic instrument, therefore, 

reflected twelve constructs of cognitive functioning ability and more 

than . 86 or 86 per cent of the common variance was accounted for 

thus reflecting a construct validity estimate and a conservative rel i-

ability estimate of • 86 or higher for the twelve constructs. 
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The subjects' factor scores were computed for each of the 

twelve factors and were utilized in subsequent analyses as a single 

dependent vector variable with twelve categories or levels. An analy

sis was completed to determine the correlation between the subjects' 

high school grade point average strata designations and their factor 

scores. A.dditional analyses were completed to determine whether 

significant differences existed between categories or group levels 

of each independent factor (sex, age, economic background, habitat 

background, social science experience and academic performance 

background) when considering the dependent vector variable. An inter

action analysis was made in reference to the factors, social science 

experience and economic background. 

The _c coefficient of highest value was tested with the t 

distribution test of significance at a . 001 level of confidence. Obser

vation of the results of this analysis served to confirm the null 

hypothesis concerning no significant correlation. A.ll other null 

hypotheses, except those pertaining to sex and high school grade point 

average stratum designation, were accepted as no significant differ

ences were found at the . 01 level of confidence. The hypothesis 

pertaining to no significant differences in sexes, Hypothesis 4., was 

not accepted in total as significant differences were found in favor of 

males on factor 3. and in favor of females on factors 1 . and 9. Hypoth

esis 2. was not accepted because examination of the results of the 
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multivariate and univariate tests indicated that there were significant 

differences among the subjects in the three high school grade point 

average strata designations. Tukey' s Honestly Significant Difference 

multiple comparisons test was made and the specific source of the 

effect reflected in the multivariate and univariate tests of Hypothesis 

2. were attributed to the following sources: 

1. Group three (subjects with high school grade point averages falling 

in the range from 3. 00-4.00) demonstrated significantly higher 

abilities than group one on factors 2., 4., 6., 7., 8., 9. and 10. 

and higher abilities than group two on factors 2. , 4. , 7. , 8. and 1 0. 

2. Group two (high school grade point average falling between 2. 00 

and 2. 99) demonstrated significantly higher cognitive functioning 

abilities than group one on factors 6., 7., 8. and 9. 

3. Group one (high school grade point average falling between 0. 00 

and 1 . 99) demonstrated significantly higher cognitive functioning 

abilities than group two on factor 10. 

Therefore, factors 2., 4., 6., 7., 8., 9. and 10. discriminated 

significantly among the three strata of subjects. Furthermore, the 

diagnostic instrument appeared to be neutral along all dimensions 

examined except sex and past level of academic performance. 



CHAPTER V 

CONCLUSIONS, IMPLICATIONS AND RECOMMENDATIONS 

The purpose of this study was to examine the possibility of 

diagnosing cognitive functioning abilities delineated by Piaget. A diag-

nostic instrument based on social science content was developed and 

administered, and the factor structure of the diagnostic measures was 

analyzed in order to estimate the construct validity and reliability 

of the diagnosis. The constructs reflected in the diagnosis were 

further investigated by examining their relationship with the following 

demographic data variables: (1) sex, (2) age, (3) economic back-

ground, (4) habitat background, (5) past experience with social science 

content (6) and past level of academic performance. 

Interpretations of the results obtained from the analysis 

substantiated the following conclusions: 

1. The diagnostic instrument, when applied to this sample of subjects, 

had an estimated construct validity of . 86 which is also a conserva-

tive estimate of the reliability of the diagnosis. Furthermore, the 

measurements obtained with the instrument reflected twelve con-

structs of cognitive functioning which fall within one of two 

operational levels of cognitive functioning. However, the instru-

ment did not reflect an abstract and a concrete level of cognitive 
66 
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functioning for each cognitive task diagnosed. Both levels, 

abstract and concrete, were measured by the instrument in 

reference to the following tasks: (a) conservation of volume, 

(b) classification, (c) subsumption, (d) spatial orientation and 

(e) inductive concept identification. With regard to time concept 

and deductive concept identification only the abstract level of func

tioning was reflected by the diagnosis. Therefore, it was possible 

to diagnose, within a social science frame of reference, the cog

nitive functioning abilities delineated by .Jean Piaget. 

2. No significant correlation was found between the subjects' factor 

scores and their past level of academic performance, high school 

grade point average range. However, the relationship between 

these two factors was further examined. It was found that the 

following two categories of factors discriminated among the three 

strata of subjects: (a) concrete operational and abstract opera

tional inductive concept identification and subsumption and 

(b) abstract operational classification, conservation of volume and 

deductive concept identification. Discrimination, in all cases, was 

in favor of the group with the highest academic performance record 

in high school. Consequently, the subjects were not homogeneous 

in terms of their levels of cognitive functioning. Subjects, especially 

those in stratum 1 and frequently those in stratum 2, were func

tioning cognitively during the diagnosis at a concrete rather than 
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an abstract operational level in reference to certain cognitive 

tasks. 

3. The diagnostic instrument, when applied to this particular sample 

of subjects, appears to be neutral along the dimensions of age 

(within the age range of eighteen through twenty-five), economic 

background, habitat background and past experience in social 

science content. Furthermore the instrument also appeared neutral 

when considering an interaction effect of past experience in the 

content and economic background. However, the instrument did 

discriminate between sexes in reference to concrete operational 

conservation of volume, abstract operational deductive concept 

identification and abstract operational time concept. Females were 

discriminated in favor of on the first two factors; males were 

favored on the last factor. Nor was the instrument neutral when 

past level of academic performance was considered as was indi-

cated in conclusion 2. , Above. 

Implications Associated with the 
.Review of the Literature 

In reviewing the literature pertinent to this study it was found 

that the cognitive developmental level of children, adolescents and 

institutionalized abnormal adults had been studied. These studies gen-

erally confirmed the developmental sequence of cognitive development 

delineated by Jean Piaget. However, the ages at which operational 
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levels commenced varied depending upon a variety of factors. It was 

also pointed out, in the review, that though Piaget uses age references, 

he readily concedes their flexibility. The conclusions reached in this 

study serve to substantiate research which has indicated confirmation 

of Piaget' s general developmental sequence but has found subjects 

within various age ranges to be functioning at different cognitive levels. 

Other researchers had found that some Piagetian tasks appear 

to be insensitive to schooling while others are greatly affected. Social

economic class, regardless of race, was also considered a variable 

influential with regard to cognitive growth. The conclusions reached 

in this study did not totally substantiate previous findings. It was 

found that certain cognitive tasks had not been influenced by past exper-

iences in the social science content areas. For instance, so few 

subjects in stratum 1 scored well on a bstract level classification, 

abstract level inductive and deductive concept identification, abstract 

conservation of volume and concrete subsumption that the factor actually 

reflected the inability to accomplish the task. The same phenomenon 

occurred in reference to abstract classification, abstract conservation 

of volume and concrete subsumption for stratum 2 subjects. In refer

ence to the social-economic class variable, only economic background 

was studied in this research; and it appeared that this factor did not 

have an effect on the cognitive functioning abilities of the subjects in 

the sample. 
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In reviewing the literature it was found that few, if any, 

studies had focused on the cognitive developmental levels of adult 

students. However, one study which was not replicated or expanded, 

stated the conclusion that remediation should be based on an investi-

gation of mental processes rather than cognitive or mental product. 

Others have pointed out that community college developmental pro

grams are in need of learning specialists; however, the directional 

emphasis of research in the community college has ignored the possi

bility of utilizing Piagetian theory and techniques to remediate 

students' learning deficiencies. Even innovative high school curricula, 

emphasizing cognitive processes, have ignored diagnosis of the 

individual's level of cognitive functioning. Thus they have ignored the 

prerequisite for "matching" the individual with the proper learning 

experience. 

The conclusions derived from this study support the 

recommendation of others that remediation should be based on the 

development of adequate cognitive processes rather than the elabo

ration of cognitive product. The conclusions reached, herein, 

should establish the feasibility of future examinations of Piagetian 

remediation approaches based on diagnosing and remediating the 

learner's cognitive functions thus establishing a new directional 

emphasis in research concerning community college developmental 

programs. 
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Implications Associated with the Refinement 
of the Instrument 

As stated in the preceding chapter, the examination of the 

results did not substantiate all previous ly delineated expectations. 

Items relating to two cognitive tasks, deductive concept identification 

and time concept each loaded on a single factor rather than two factors 

reflecting an abstract and a concrete operational level of cognitive 

functioning. It should be implied, therefore, that the ins trument 

should be refined so as to include more concrete level items. Since 

the instances utilized in reference to concrete subsumption demanded 

no mediating responses, they might well be utilized for c oncrete 

deductive concept identification. Additional items referring to the 

individual's concept of time in reference to his own chronological life 

line should be adopted. 

The items which discriminated between sexes s hould be 

reexamined and refined accordingly. 

Items reflecting greater distinctions concerning the stages 

within a particular operational level should be added to the diagnosis. 

The items which did not load substantially on any clearly 

identifiable factor fell into one of two categories. Some of these items 

were lead-in items and consequently are a necessary part of the 

diagnostic procedure; however, they should not be scored. Other items 

were not properly formulated, for instance, items 16. and 17. 
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(original numeration) were not worded, as were items 18. and 19., 

to encourage inclusive classification but were scored in terms of 

the response's inclusiveness. Items 11 . , 12. , 13. and 14. (original 

numeration) were administered orally, no manipulative objects were 

used, and they did not load substantially. The refined diagnosis should 

include the addition of a section dealing with transitive relations. The 

items in this section should employ tangible objects depicting both 

concrete and abstract content. Items 42. and 43. (original numeration) 

called for abstract level subsumption and dealt with the concept inter

dependence. This concept was particularly confusing to the subjects 

and frequently was confused with the concept, dependence. Items 42. 

and 43. should be permanently excluded from the diagnosis. The 

difficulty level of item 50. (original numeration) should be upgraded 

as the item failed to discriminate between the subjects thus acting 

more as a lead-in item. 

Implications Concerning Future Research 

Examination of the conclusions derived from this study lead 

to the following implications concerning future research: 

1 . Piagetian theory and diagnostic techniques can and should be applied 

in research concerning the adult learner. 

2. Piagetian cognitive tasks, normally described in reference to 

scientific and mathematical content, can be translated into a social 
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science frame of reference and thus be utilized in future s ocial 

science research. Social scientists need to explore the 

developmental sequence of the cognitive processes and concepts 

inherent in their disciplines. Conclusions derived from s uch 

studies should be employed in curricular revis ions. 

3. Emphasis upon the development of adequate cognitive functioning 

may be the key to remediating students' learning deficiencies. 

The conclusions derived from this study lead to the impli cation 

that this possibility must be further explored. 

4. The instructional practices of A.merican education should be 

examined in order to determine the degree to which students are 

encouraged to exercise the cognitive tasks they have acquired at 

their particular stage of cognitive development. 

5. College and university faculty should become aware of the 

possibility that their students may not be functioning at an abstract 

operational level in a particular c ontent area. Insofar as this 

possibility exists, even college students, especially those in 

developmental courses, should be diagnosed to determine their 

level of cognitive functioning and their subsequent educational 

experiences. 
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Recommendations Associated with Future Research 

Observation of the results derived from this study lead to the 

formulation of the following recommended sequence and plan for future 

research: 

1. The diagnostic instrument should be refined according to the 

suggestions delineated in the preceding section of this chapter. 

2. Concurrently, a new diagnostic instrument should be developed. 

This instrument would be based on scientific and social scientific 

content, and it would diagnose the hypothetical deductive cognitive 

functioning characteristic of the formal operational stage of 

development. Items on this instrument would be conveyed through 

three media, a trained clinical diagnostician, videotape and a com-

puter. 

3. Small scale replication studies on the first instrument and small 

scale validation studies of the new instrument should be conducted 

utilizing various stratification schemes which would assure normal 

distributions in reference to race, economic background, age, 

intelligence quotients, habitat background and any other factors 

considered pertinent. 

4. Depending upon the results of the preceding recommendations, 

the instruments should then be val ida ted through a large scale study 

wherein appropriate diagnoses would be made of a nationwide sample 

of subjects between the ages of seven and twenty-five. 
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5. Instructional methods, encompassed in a variety of learning 

programs, should be devised in accord with the various levels and 

stages within levels of cognitive functioning. Experimental studies 

utilizing the validated diagnostic instruments as pre and post 

assessments should be designed to test the effectiveness of the 

instructional methods in remediating learning deficiencies. 

6. In addition, the author recommends that research symposiums 

are needed to coordinate the efforts of Piagetian oriented 

researchers and to furnish directional guidelines for future research. 

Such symposiums should encourage researchers interested in all 

ages from preschool through at least the community college level. 
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APPENDIX A 

DIAGNOSTIC INSTRUMENT 

INTERVIEW AND RESEA.RCH QUESTIONS 

Name: ; Social Security Number: ---------------------A.ge: ; Race: ; Sex: ----------------------Economic Background: ; Habitat Background: ______________________ _ 

Grade and Term: / ; Social Science Courses Taken Since 
the 8th Grade: 

--------------------------------------------------~--------------------Stratum: ; Present GPA: and High School GPA: 
---------

DIAGNOSIS 

( 1 . ) Conservation of Exterior and Displaced Volume 
Instructions 

Items Directions or Questions Response Score 
Volume: 

1 • 36 equal 
volume cubes in a 
3x3x4 
structure--also a 
base 2 x 3 of 
equal volume 
cubes and at least 
40 loose cubes. 

1 • Put blocks 
before subject 

saying: Give 
subject the 2 x 3 

cube base and 
ask: 

1 • Let's think of 
this as a building 
with 36 rooms • 
Can a building 
with the same 
number of rooms 
be built on this 

base? How? 

1 • Yes; 2 X 3 X 6 -

Yes; 2 X 3 X 5 

or 7 

No 

5 

3 

1 



Revised 
Instrument 
Numeration 

2. 

3. 

4. 

5. 

DIAGNOSTIC INSTRUMENT--Continued 

Items 
2. 36 loose 
cubes. 

3. 18 loose 
cubes. 

4. 18 loose 
cubes. 

5. One or two of 
the constructed 
buildings. 

Directions 
2. Give subject 
the cubes and ask: 

3. Give subject 
the cubes and ask: 

4. Give subject 

the cubes and ask: 

5. Point to 
buildings and ask: 

Instructions 
or Questions 

2. Can you make a 
building with the 
same number of 
rooms as the first 
building that is a 
different shape 
than any building 
you have made so 
far? 
3 • Can you make 
a building with 
half as many 
rooms as the 
first building? 

4. Can you make 
a building with 

one-quarter as 
many rooms as 
the first building? 

5. How did you 
figure out how to 
make these 
buildings? 

Response 
2. Yes; any 
combination = 36 

Yes; has idea 
of h x w x l but 
multiplication is 
off 

No 

3. Yes; any 
combination = 18 

Yes; 
combination =1=- 1 8 
but has idea of 
h X l X W 

No 
4. Yes; any 
combination = 9 

Yes; 
combination =1=- 9 
but has idea of 
h X l X W 

No 
5. l X W X h 

Divided all on 
bottom into total 

-

-

-

-
-
-

number of rooms -

Score 

5 

3 

1 

5 

3 

5 

3 

1 
5 

3 

<D 
0 



Revised 
Instrument 

Numeration 
5. 

6. 

7. 

DIAGNOSTIC INSTRUMENT--Continued 

Items Directions 

5. 5. 

Displaced Volume: 
6. The 3 x 4 x 3, 6 . Hand the 
36 room building 
and a large jar of 
water at least 
half full. 

7. Another 36 
room building 

1 x 3 x 1 2 and the 
jar of water. 

8. Same as #7. 

subject the 36 
room building and 
ask: 

7. Hand the 
subject the 
second 36 room 
building and ask: 

8. Ask: 

5. 

Instructions 
or Questions 

6. What will 
happen to the 
level of the water 
in the jar if I put 
this building in 
it? 
7. Will the level 
of the water 
change as much, 
more, or less 
when I put this 

building in the jar 
as it did when I 
put the first 
building in? 
8. How do you 
know? 

Response 
5. Looked at 
them and 
estimated or took 
one portion of one 
and placed it on 
other. 

6. The level of 
the water will go 
up. 

The level of 
the water will go 
down. 
7. The level of 
water will rise 

the same. 
The level of 

water will rise 
more or less. 

8. They are the 
same, or same 
volume so they 
displace the same 

Score 

5 

5 

volume of water. - 5 

<D 



Revised 

Instrument 
Numeration 

7. 

8. 

9. 

Items 
8. 

9. The 18 room 
building. 

1 0. Same as #9 • 

DIAGNOSTIC INSTRUMENT--Continued 

Directions 
8. 

9. Hand the 
subject the 18 
room building and 
ask: 

10. Ask : 

8. 

Instructions 
or Questions 

9. Will the water 
level change as 
much, more, or 
less than it did 
with the first 
building when I 
put this one in the 
jar? 

10. How do you 
know? 

Response Score 
8. This one's 
bigger or skinnier 
so it changes 
water more or 
less. 
9. The water will 
rise less, only 
one-half as much 
is displaced. - 5 

The same or 
more. 

<D 
[\) 

1 o. The volume is 
half that of the 

first building so 
it displaces only 
half the volume of 
water the first 
one did. - 5 

The weights 
are the same. - 3 

I don't know it 
just looks that 
way. 



Revised 
Instrument 
Numeration 

10. 

11. 

DIAGNOSTIC INSTRUMENT--Continued 

Items 

15. Wallace on 
them. 

Logical: 
16. Sixteen 

laminated card
board rectangles 
with pictures of 
people and 
animals on them. 
People: small 
children, teen
agers, adults, 
authority figures, 
blacks and whites. 
Animals: chicken, 
bird, bug, cow, 
rooster, cat. 

Directions 

15. pictures in 
proper left to 
right order after 
you--

Pose: 

Instructions 
or Questions Response 

1 5. Lindsay is to 15. Other 
the political right 
of George McGov-
ern. Which one 
is farthest to the 
left? 

Score 

(3.) Logical and Infralogical Orientation 

16. Randomly 
place all 16 
rectangles before 
the subject. 

Ask: 

16. Will you 
group the items 
together that are 
alike in some 
way? 

1 6. All together 
or two large 
groups--animals 
and humans 

Three groups: 
children, adults, 
animals 

Three groups 
with differences 
in groups based 
on perceptual or 
functional 
criteria 

More than 3 
groups based on 
perceptual or 
functional 
criteria 

5 

4 

3 

2 

(() 
Cil 



Revised 
Instrument 

DIAGNOSTIC INSTRUMENT --Continued 

(2.) Transitive Relations 
Instructions 

Numeration Items Directions or Questions Response Score 
11. Oral problem 11. Say : 11. O.K.- Now 11. Sam - 5 

12. Oral problem 

Give subject I'm going to say a Sam on 
a sample problem and you repeat 
substituting other will have to Other 
names in figure out the 
Problem 1. answer. I'll say 

Pose: each one only once. 
Y ou may give Listen carefully 

in to one repeat. to the relation 
expressed; it may 
or may not be 
true in reality. 

12. Pose: 
You may 

repeat once. 

Sally is taller 
than Steve; Sally 
is shorter than 
Sam. Who is the 
tallest? 

12. The Russian 
Revolution 
occurred after 
the American 
Revolution whi c h 
occurred before 
the French 
Revolution. 
Which Revolution 
occ urred first? 

12. American 
American on 

repeat 
Other 

3 

1 

5 

3 

(() 
4::. 



DIAGNOSTIC INSTRUMENT--Continued 
Revised 
Instrument Instructions 
Numeration Items Directions or Questions Response Score 

13. Oral problem 13. Pose: 13. Political 13. Nixon - 5 
You may experts agree Nixon on 

repeat once. that Ronald Reagan repeat - 3 
is to the political Other - 1 
right of Richard 
Nixon who is to 
the political left 
of Spiro Agnew. 
Which politician 
is farthest to the (() 

left? (Jl 

14. Oral problem 14. Pose: 14. If Richard 1 4 . Nixon- left 
Nixon were to the Wallace - right - 5 
left of Ronald One or the 
Reagan and Reagan other correct or 
were to the left of both on repeat - 3 
George Wallace, Other - 1 
who would be 
farthest left, and 
who would be 
farthest right? 

10. 15. Three 15. Give 15. Political 15. McGovern-
laminated card- rectangles to experts agree left; Wallace -
board rectangles subject and ask that John Lindsay right - 5 
with pictures of him to solve the is to the political One or the 
McGovern, problem by left of George other correct or 
Lindsay and arranging the Wallace and that both on repeat - 3 



DIAGNOSTIC INSTRUMENT--Continued 

Revised 
Instrument Instructions 

Numeration Items Directions or Questions Response Score 

11 . 16. 16. 16. 16. Basis for 
grouping is a 
story or 
narrative illogically 
tying members 
together 

12. 17. Same as #16. 17. Ask: 17. What would 17. Life or 

you call your humans and 

groups? animals - 5 
Humans: 

children and 
CD 

adults and m 
animals - 4 

Perceptual or 
functional group 
names - 3 

Combination 
of group names 
and story - 2 

Story; no 
name 

13. 18. Same as #16. 18. Ask: 18. Can you think 18. All together - 5 
of any other way Two groups: 

to group these-- humans and animals 4 
perhaps in larger Three 

groups? (For functional or 
those who formed perceptual groups- 3 



DIAGNOSTIC INSTRUMENT--Continued 
Revised 

Instrument Instructions 
Numeration Items Directions or Questions Response Score 

13. 18. 18. 18. one large 18. Four or more 
group in #17, ask perceptual or 
for smaller functional groups - 2 
groups and base Story or 
score on their narrative group: 
ability to main- size makes no 
tain logical difference 
groupings.) 

14. 19. Same as #16. 19. Ask: 19. What would 19. Life - 5 
you call your Humans and 
groups? animals - 4 (() 

Perceptual or --.J 

functional - 3 
Combination 

group and story - 2 
Story or no 

name 
15. 20. Same as #16 20. Ask: 20. Can you place 20. According to 

but remove all all the people in age and societal 
nonhuman some kind of authority - 5 
animals. order? Age only - 4 

Race or color 
of clothes - 3 

2 
No order 



DIAGNOSTIC INSTRUMENT--Continued 
Revised 

Instrument Instructions 

Numeration Items Directions or Questions Response Score 
16. 21. Same as #20. 21 • Ask: 21. Why have you 21. I see two 

arranged them as or de rs--authori ty 
you have? Can and age - 5 
you see more They are 
than one order? arranged by age - 4 

Sees the 
order and 
changes a 
perceptual 
arrangement to 
an ordered one - 3 

I've got them <.0 
ro 

arranged by race 
or by color of 
clothes--is that 
order? - 2 

No reason 
22. Three large 22. Say: 22. Which men 22. Class 1 --All; 

separated circles These circles would you place Class 2--Lincoln, 

labeled Men, represent classes in Class 1--the King, Washington; 
Americans and and these men class of men? Class 3--Mao, 
Presidents of (name each) Which in Class Washington, 
Countries and represent 2--the class of Lincoln - 5 
laminated examples of Americans? Incorrect 

rectangles with people who belong Which in 3--the answer corrected 

the following to the various class, Presidents after some time - 3 
pictures and classes. of Countries? Incorrect - 1 



DIAGNOSTIC INSTRUMENT--Continued 
Revised 

Instrument Instructions 
Numeration Items Directions or Questions Response Score 

17. 

22. labels: (1) 22. Ask: 22. 
An African 
Tribal Chieftan 
(2) George 
Washington (3) 
Abe Lincoln (4) 
Martin L. King 
(5) Mao-tse-tung 

23. A Venn 
Diagram showing 
intersection of 
the 3 classes 
used in #21 and 
the same 
examples. 

23. Flip the board 
to show Venn 
Diagram. 

Explain while 
you point to 
proper overlap: 

You just told 
me who you would 

put in the open 
part of each 

circle; however, 
when the circles 
overlap we look 
at them 

differently. 
When a person 
fits in overlap 
one, it means he 
is a member of 

23. 0. K. -Which 
of our examples 
would you place 
in overlap one? 

22. 

23. King 
Wrong but 

changes to correct
Incorrect 

5 

3 
<D 
<D 



DIAGNOSTIC INSTRUMENT--Continued 
Revised 

Instrument Instructions 

Numeration Items Directions or Questions Response Score 
1 7 . 23. 23. the class of 23. 23. 

Americans and 
the class of Men, 
but not the class, 
Presidents of 
Countries. 
(Continue to 
explain each 
overlap in a like 
manner.) 

18. 24. Same as #23. 24. Ask: 24. Which would 24. Mao-tse-tung - 5 
0 

you place in Correction 0 

overlap two? made - 3 
Incorrect - 1 

25. Same as #23. 25. Ask: 25. Which in 25. Lincoln and 
overlap three? Washington - 5 

Correction 
made - 3 

Incorrect - 1 
19. 26. Same as #23. 26. A .sk: 26. And overlap 26. None of them - 5 

four? Correction 
made - 3 

Incorrect 
20. 27. Same as #23. 27. Ask: 27. What type of 27. An American 

person would fit woman, President 
in overlap four? of United States - 5 

Other - 1 



DIAGNOSTIC INSTRUMENT--Continued 
Revised 

Instrument Instructions 
Numeration Items Directions or Questions Response Score 

Infralogical 
21 . 28. Laminated 

22. 

rectangles with 
equal size 
pictures of the 
continents on 
them. 

29. Same as 
item #28. plus a 
globe and a 
laminated piece 
of blue, rectan
gularly shaped 
construction 
paper. 

28. Put 
rectangles in a 
vertical column 
and--

Ask: 

29. If the subject 
does not know all 
the continents, 
tell him what they 
are and 
emphasize that 
you'll be glad to 
repeat the names 
at any time. 
Then ask the 
subject to study 
the globe--find 
each continent 
and notice its 

28. Do you 
recognize these 
shapes--that is, 
what they are? 
Can you tell me 
which is which? 

29. Can you 
arrange the 
continents as they 
should be 
arranged on a 
flat map? 

28. Identifies all 
six continents 
correctly 

Identifies all 
but Anartica 

Identifies four 
correctly 

Identifies 
three or two 
correctly 

Identifies 
zero or one 

29. Correct 
arrangement; 
take into account 
N-S E-W Hemi
sphere and 
position of each 
mass in relation 
to others 

Relation or 
direction only is 
completely 
correct 

One out of 
place or perfect 

5 

4 

3 

2 

5 

4 

0 



Revised 
Instrument 
Numeration 

22. 29. 
Items 

DIAGNOSTIC INSTRUMENT--Continued 

Directions 
29 . position in 

relation to the 
other continents. 

Ask: 

29. 

Instructions 
or Questions 

23. 30. Same as #29. 30. Ask: 30. Have you 
made a good 
arrangement; 
that is, does 
yours look like a 
flat map? 

Response Score 
29. relation but 

reversed E-W 
hemisphere - 3 

Two out - 2 
Three or 

more out 
30. Has made a 

good arrangement 
and expresses 
reason for it. - 5 

Good arrange-
ment but uncer- 0 

1\) 

tain of whether it 
is like a flat map - 4 

Poor arrange-
ment but makes 
important cor-
rections as he 
assesses his work- 3 

Poor and 
knows it's 
incorrect - 2 

Poor but 
believes it's 
close to reality 



Revised 
Instrument 
Numeration 

24. 

25. 

DIAGNOSTIC INSTRUMENT--Continued 

Items 
31. A model 
village, a screen, 
a sheet of paper 
~ the size of the 
model's surface, 
pencil and two 
narrow strips of 
paper. 

Directions 
31. Subject is 

seated and village 
is placed to his 
right and screen 
is placed between 
the subject and 
the village. Tell 
him he should not 
remove the 
screen but may 
look around the 
screen--at the 
model as often as 
he likes. Also if 
he sees any way 
to use the strips 
of paper, to feel 
free to do so. 

Ask: 
32. Same as #31. 32. Ask: 

Instructions 
or Q.lestions 

31. Will you draw 
a map of the 
village on this 
sheet of paper? 

32. Is your map 
a good one--is it 

exact? 

Response 
31. Map is scaled 
N-S and E-W 
references are 
correct 

Not scaled 
but N-S and E -W 
orientation is 
correct 

Only N-S or 
E -W is correct 

One out of 
correct 
orientation 

Two or more 
out of the correct 
orientation 

32 . Map is good 
and he explains 
why 

Map is good 
but he's uncer
tain why 

Map was poor 
but as he looks at 

Score 

5 

4 

3 

2 

5 

4 

0 
(0 



Revised 
Instrument 

Numeration Items 

25. 32. 

26. 33. Same as #31 
but give him a 
fresh sheet of 
paper ~ the size 
of model. 

DIAGNOSTIC INSTRUMENT--Continued 

Directions 
32. 

33. Tilt paper at 
a 45 degree angle 
opening to 
subject's left. 
Tell him he must 
leave the paper 
tilted. 

Ask: 

32. 

Instructions 
or Questions 

33. Now can you 
again make a map 
of the village? 

Response 
32. it he makes 

important 

Score 

corrections - 3 
Map is poor 

and he is aware 
of it - 2 

Map is poor 
but he thinks it's 
good 

33. Compensates 
for tilt and meets 
criteria for a 5 in 
#31. 

Compensates 
for tilt and meets 
criteria for a 4 in 
#31. 

Compensates 
and meets criteria 

5 

4 

for a 3 in #31 - 3 
Compensates 

but N-S and E-W 
off and no scale 

Does not 
compensate 

2 

2 



DIAGNOSTIC INSTRUMENT--Continued 
Revised 

Instrument Instructions 
Numeration Items Directions or Questions Response Sc:ore 

27. 34. Same as #31. 34. Ask: 34. Is your map a 34. Map is good 
good one? Is it and he explains 
exact? why 5 

Map is good 
but he's uncertain- 4 

Map is poor 
but important 
corrections are 
made - 3 

Map is poor 
and he's aware of 
it 

Map is poor 
but he thinks it is 
good 

(4.) Inductive and Deductive Concept Identification--Subsumption 
and Seriation Concept Instances 

Deductive 
Concept ID: 

28. 35. Three concept 35. Arrange all 15 35. Can you group 35. Correct 
labels, conflict, 
compromise and 
input-output and 
15 laminated 
rectangles with 
pictures depicting 
instances of the 
concepts. 

instances of the 
concepts before 
the subject. 
Explain what each 
picture depicts and 
tell subject you 
will repeat expla
nation whenever 

all or some of 
these pictures 
under the labels 
with which they 
fit? 

arrangement: 
Conflict--boy 
contemplating 
theft, man and 
woman arguing, 
atom bomb 
explosion, men 
dual ing, animals, 

2 
0 
01 



DIAGNOSTIC INSTRUMENT--Continued 
Revised 

Instrument Instructions 
Numeration Items Directions or Questions Response Score 

28. 35. Instances of 35. he wants. 35. 35. two, attacking 
conflict range Place each label a third animal 
from national to before him and One out that 
intrapersonal. point to each could go elsewhere 
Instances of label as you give but not as well 
compromise the following Two out that 
range from definitions: (1) could go elsewhere 
national to inter- The word conflict but not as well 
personal. stands for any One out that 
Instances of in- clash in actions, does not fit else-
put-output include feelings, or ideas where 
technological, that causes some Two or more 
environmental, type of struggle. out that do not fit 
etc. (2) Compromise elsewhere 

is a word which 
stands for a 
promise or idea 
that has been 
agreed upon by 
two or more 
people on opposing 
sides. Each side 
or person had to 
give in a little to 
reach the agree-
ment. (3) Input-
Output refers to 

5 

4 

3 

2 

0 
CJ) 



DIAGNOSTIC INSTRUMENT--Continued 
Revised 

Instrument Instructions 

Numeration Items --· -----· ·- - · ~-· ___ .. ni rPrti nn.c:: nr 01 JP.c::ti nne; Response Score 
28. 35. 35. any process 35. 35. 

where someone 
or something puts 
something into 
something else 
and gets out of it 
something related 
to that which was 
put in. 

Ask: 
( Definitions 

may be repeated.) 0 
-...J 

29. 36. Same as #35. 3 6 . Same as #35. 36. Same as #35. 36. Correct 
arrangement: 
Compromise--
Treaty, husband 
and wife sharing 
household job 
roles, laborer 
and manager 
signing agree-
ment, an American 
and Chinese shaki ng 
hands. - 5 

One out that 
could go else-
where but not as 
well - 4 



Revised 
Instrument 

Numeration 

29. 36. 

Items 

DIAGNOSTIC INSTRUMENT--Continued 

Directions 

36. 36. 

Instructions 

or Questions Response 
36. Two out that 

could go else

where but not as 

Score 

well - 3 

One out that 
does not fit 
elsewhere 

Two or more 
out that do not fit 

elsewhere 

2 

30. 37 . Same as #35. 37 . Same as #35. 37 • Same as #35. 37 • Correct 
arrangement: 
Input-Output-
Man buying 
coffee, computer 
programmer, 
man sowing a 
garden, man 
visualizing sum 
of money and 
what he can buy 

with it, author 
writing a book - 5 

One out that 
could go else

where but not as 
well - 4 

..... 
0 
()) 



DIAGNOSTIC INSTRUMENT--Continued 
Revised 

Instrument 
Numeration Items 

30. 37. 

31. 38. A concept 
label with the 
word interde
pendence on it 
and nine 
instances, five 
are instances of 
the concept, the 
other four are 
instances of iso
lation or soli tude. 

Directions 
37. 

38. Place label 
before subject 
and say: Like 
our last labels 
the word interde
pendence is a 
concept. It 
means that two or 
more people or 
things are depend
ent on one 
another; that is, 
both or all con
cerned need 
something from 
the other or 
others and there 

37. 

Instructions 
or Questions 

38. Will you 
place each square 
that is an exam
ple of interde
pendence under 
the label? (If you 
forget what the 
picture is or what 
interdependence 
means just ask 
me, and I'll 
repeat.) 

Response 
37. Two out that 

could go else
where but not as 

Score 

well - 3 
One out that 

does not fit 
elsewhere 

Two or more 
out that do not fit 
elsewhere 

38. Correct 
arrangement: 
Farmer's 
alliance, foreign 
trade, weather 
and crops, inter
state commerce, 
division of labor 

Includes: 
A.merican 
isolationism or 
Naziism as 
interdependence 
within 

One correct 
out or one 
incorrect in 

2 

5 

4 

3 

0 
<D 
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31 • 

32. 

DIAGNOSTIC INSTRUMENT--Continued 

Items 

38. 

Directions 
38 • is a peaceful 

interchange of the 
needed items 
between those 
involved. 

Now place 
instances before 
subject explaining 
what each depicts 
and ask: 

39. Same as #38. 39. Ask: 

38. 

Instructions 
or Questions 

39. Why have you 
chosen these 
( point to his 
choices) rather 
than the other 
ones? 

Response 
38. One correct 

out and one 
incorrect in 

Three or 
more off 

39. Subject can 
describe the 
interdependence 
in all his selec
tions and is 
correct in doing 
so 

Can do so in 
all but one case 
where there is 
truly an interde
pendent relation-

Score 

2 

5 

ship - 4 
A mixed 

explanation of 

dependence and 
interdependence - 3 

0 



Revised 
Instrument 
Numeration Items 

32. 39. 

33. 
Subsumption: 

40. The pictoral 
instances that 
went with the 
concept, conflict 
in #35--and the 
concept label. 

DIAGNOSTIC INSTRUMENT--Continued 

Directions 
39. 

40. Place concept 
label before 
subject and the 5 
instances. Men
tion that these 
could be con
sidered instances 
of conflict and 
explain any he 
does not under
stand. Explain 
that each shows a 
different degree 
of conflict. 

Ask: 

39. 

Instructions 
or Questions 

40. Can you 
arrange these 
pictures so as to 
show the different 
degree of 
conflict--from 
lowest to highest 
or vice versa. 

Response 
39. Correct 

choices but 
explains 
dependence 

Cannot 
explain 

40. Correct 
arrangement: 
Atom Bomb-
Destruction of 
mankind or total 
unresolved 
conflict; Men 
Dual ing-- Human 
life in conflict; 
Animals 
Attacking--Life 
in conflict (this 
may go at end if 
person sees it as 
nature's way); 
Boy Contemplat
ing Theft--Intra
personal conflict 
with dangerous 
consequences; Man 

Score 

2 

..... 



Revised 
Instrument 
Numeration 

33. 40. 
Items 

DIAGNOSTIC INSTRUMENT --Continued 

Directions 
40. 40. 

Instructions 
or Questions Response 

40. and Woman 
Arguing--Inter
personal normal 

Score 

conflicts - 5 
One out - 4 
Two out - 3 
Three or 

more 
34. 41. Sameas#40. 41. Ask: 41. Why have you 41. Is able to 

chosen this 
arrangement? 

explain the 
instances in 
relation to each 
other; that is, 
how each 
increasing degree 
of conflict is 
more inclusive 
than others 

Can explain 
as delineated 
above for four 
instances but not 

5 

the fifth - 4 
Mixed 

explanation; that 
is, sees hierar
chal relation of 

[\) 



DIAGNOSTIC INSTRUMENT--Continued 
Revised 

Instrument 
Numeration Items Directions 

34. 41 • 41. 

35. 42. Concept label, 42 . Place label 
interdependence and 5 instances 
and the correct before the subject 
instances for the and explain that 
concept. these can be 

considered 
examples of 
interdependence. 
Explain any which 
he does not under
stand and repeat 
definition if he so 
desires. Explain 
that each example 

41 . 

Instructions 
or Q,..lestions 

42. Can you 
arrange them so 
as to show the 
different degrees 
of 
interdependence? 

Response 
41 . first three 

but not last two 
Can only see 

hierarchal 
relation of 
two--other 
explanation based 
on reference to 
perceptual 
inference 

Explanation 
totally based on 
perceptual 
inference 

42. Correct 
arrangement: 
Weather and 
crops is the most 
totally interde
pendent system 
and goes first-
then foreign 
trade, interstate 
commerce, 
farmer's alliance, 
and division of 
labor in a soup 
factory 

Score 

3 

2 

cu 

5 



Revised 
Instrument 

Numeration 
35. 42. 

Items 

DIAGNOSTIC INSTRUMENT--Continued 

Instructions 
Directions or Q.Jestions 

42. involves 42. 
different degrees 
of interdependence. 

Ask: 

36. 43. Same as #42. 43. Ask: 43 . Why have you 
chosen this 
arrangement? 

Response Score 
42. Is able to 

subsume at least 
3 according to 
hierarchal 
relation - 4 

Is able to 
subsume only 2 - 3 

Bases 

arrangement on 
the steps involved 
in trade rather 
than degree of .c. 
interdependence - 2 

No logic at all 

to arrangement 
43. Is able to 

explain the 

instances in 

relation to each 
other; that is, 
how each 
increasing degree 
of interdependence 

is more inclusive 
than the other - 5 

Can explain 3 
of the 5 instances 

as delineated 



DIAGNOSTIC INSTRUMENT--Continued 
Revised 

Instrument Instructions 
Numeration Items Directions or Questions Response Score 

36. 43. 43. 43. 43. above - 4 
Can explain 

2 of the 5 as 
delineated above - 3 

Explains at 
least 2 of inter-
dependence and 
then reverts to 
idea of depend-
ence - 2 

Explains ..... 
dependence or is CJl 

unable to explain 
Inductive 
Concept ID: 

37. 44. Eight 44. Place all 8 44. Will you place 44. Correct 
laminated instances before all the pictures arrangement: 
rectangles, five the subject and-- that are alike in Stage coach, 
which depict the Ask: some way; that is, steamboat, trans-
concept progress; they are members continental rail-
or 6 which depict of the same class road, the Wright 
the concept or group--togeth- brothers at Kitty 

primary. Others er in one group Hawk, and the 

depict transpor- and only one first U . S. rocket 

tation but do not group? to the moon - 5 

deal with firsts (or same as 

or progress in above and George 



DIAGNOSTIC INSTRUMENT --Continued 
Revised 

Instrument Instructions 
Numeration Items Directions or Questions Response Score 

37. 44. transporta- 44. 44. 44. Washington). 
tion. All but one of 

the above. - 3 
All instances 

depicting any 
transportation 
form. 

38. 45. Same as #44. 45. Ask: 45. Why have you 45. They all 
selected these? depict progress 

in technology or 
transportation or 
they are all firsts - 5 Ol 

All forms of 
transportation but 
has correct 
arrangement - 3 

They are all 
forms of 
transportation 

39. 46. Same as #44. 46. Ask: 46. What would 46. Progress; 
you call your Technological 
group? Progress; 

Progress in 
Transportation; 
or Firsts - 5 

Transporta-
tion but has 
correct 



Revised 
Instrument 
Numeration 

39. 

40. 

DIAGNOSTIC INSTRUMENT--Continued 

Items 

46. 

47. Fourteen 
laminated 
rectangles of 
which 8 are 
instances of the 
concept conflict. 

Directions 

46. 

47. Arrange all 
instances before 
the subject and-

ASK: 

46. 

Instructions 
or Questions 

47. Will you put 
all the pictures 
that are alike 
together in one 
group and only 
one group? 

Response 

46. arrangement 
Transporta

tion or other 
name with incor
rect or percep
tual arrangement 

47. Correct 
arrangement: All 
war scenes plus 
symbols of the 
South vs. the 
North and 
Americanism vs. 
Communism and 

Score 

3 

The Great Crash - 5 
One not 

included 4 

Wars or 
money - 3 
(instances related 
solely to one or 
the other). 

Events in 
American 
History--all 14 
instances 

2 

-....1 



DIAGNOSTIC INSTRUMENT--Continued 
Revised 

Instrument Instructions 
Numeration Items Directions or Questions Response Score 

41. 48. Same as #47. 48. Ask: 48. Why have you 48. All represent 
selected these? conflict - 5 

(has them 
correctly 
arranged). 

Conflict (has 
only wars and 
symbols) - 4 

They are all 
wars or have to 
do with money - 3 

2 OJ 

All happened 
in America's 
history 

42. 49. Same as #47. 49. Ask: 49. What would 49. Conflict - 5 
you call the group Wars or 
you've selected? Economy - 3 

Events in 
American history -

Seriation: 
50. The concept 50. Place the 50. Can you 50. (1) Stage, 

instances from instances in a arrange these in (2) Steamboat, 
#44. scattered array the order of their (3) Railroad, 

before the subject occurrence in (4) Plane, 
and-- American (5) Rocket - 5 

Ask: history? All but 1 



Revised 

Instrument 

Numeration 

43. 

44. 

DIAGNOSTIC INSTRUMENT--Continued 

Items 
50. 

Directions 
50. (Be sure to 
specify what each 
of the specific 

events are . ) 

51. Same as #50. 51. Ask: 

52. The correct 
instances from 

#47. 

52. Place the 
instances in a 

scattered array 
before the subject 
and--

Ask: 

50. 

Instructions 

or Questions 

51. 0. K. -Now 
can you give me 

an approximate 
date for each? 
Choose the date 
when you think 
this form of 

transportation 
came into being 
or the specific 

event occurred. 

52. Can you 
arrange these 
in the order of 

their occurrence 
in American 
history? 

Response Score 
50. (stage) - 4 

All but 1 
(other than stage)- 3 

2 
Two or more 

wrong 
51. (1) Stage -

Late 1700's or 

early 1800's. 
(2) Steamboat -
1800-1830. (3) 
Transcontinental <D 

railroad -

1860's-1870's. 
(4) First man to 
the moon - 1 965-

1970. - 5 
One wrong - 4 

Two wrong - 3 
Three or 

more wrong 

52. ( 1) American 
Revolution (2) 
Symbol of South 

vs. North (3) 
Spanish-American 
War ( 4) World 



Revised 
Instrument 
Numeration 

44. 52. 
Items 

DIAGNOSTIC INSTRUMENT--Continued 

Directions 
52. (Be sure to 
specify what each 
of the specific 
events are and 
what the symbols 

represent.) 

52. 

Instructions 
or Questions 

45. 53. Same as #52. 53. Ask: 53. 0. K. -Now 
can you give me 
an approximate 
date for each? 
The North vs. 
the South should 
be taken as the 
Civil War and 
Americanism vs. 
Communism 
should be taken 

Response 
52. War I (5) 

Stock Market 
Crash-1929 (6) 
Atom bomb being 
dropped on 
Nagasaki -World 
War II (7) The 
Cold War 

One off 
(Spanish American 
War) 

One of any of 
the others off 

Two off 
More than 

2 off 
53. American 

Revolution-

1770-1780; Civil 
War-1860's; 
Spanish-American 
War-1890-1905; 
World War I-
191 0-1920; The 
Crash-1925-1930; 
World War II-
1935-1948; Cold 

Score 

5 

4 

3 
2 

1\) 

0 



Revised 
Instrument 
Numeration Items 

45. 53. 

46. 54. All the 
instances from 

#'s 50 and 52. 

DIAGNOSTIC INSTRUMENT--Continued 

Directions 
53. 

54. The two 
chronological 
arrangements 
are already 
before the subject. 

Ask: 

Instructions 
or Questions 

53. as the 
beginning of the 
Cold War. 

54 . Can you now 
put the two 
arrangements 
together so as to 
show me the 
order in which 
all these events 

occurred? 

Response Score 

53. War-1945-

1955. - 5 
One off 

(Spanish-American 
War - 4 

One off other 
than Spanish-
American War - 3 

Two off - 2 
More than 

2 off 
54. (1) American 

[\) 

Revolution (2) 
Stage coach (3) 
Steamboat ( 4) 
Civil War (5) 
Transcontinental 
railroad (6) 
Spanish-American 
War (7) Kitty 
Hawk (8) World 
War I (9) Great 
Crash (1 0) World 
War II (11) Cold 
War (12) First 
men to the moon - 5 



Revised 
Instrument 
Numeration 

46. 54. 
Items 

DIAGNOSTIC INSTRUMENT--Contrinued 

Directions 
54. 54. 

Instructions 
or Questions 

47. 55. Same as #54. 55. A.sk: 55. 0. K. -Now 
can you give me 
an approximate 
date for each? 
You may change 
the dates you 
gave before if you 
wish. 

Response 
54. One off 

Two off 

Three or 
more off 

55. Revolution-
1770-1780; 
Stage-1790-181 0; 
Steamboat-181 0-
1830; Civil War-
1860-1865; 
Transcontinental 
Rai.lroad-1865-

1870's; Spanish
American War-
1890-1900; Kitty 
Hawk-1900-1910; 
World War I-

191 0-1920; Crash-
1925-1930; World 
War II-1935-1945; 
Cold War-1945-

1955; Man to 

Score 
4 

3 
2 

Moon-1965-1970 - 5 
One off - 4 
Two off - 3 
Three off - 2 

Four or 
more off 1 

1\) 
1\) 



INFORMATION PERTAINING TO THE 
DIAGNOSTIC INSTRUMENT 

Rationale of Design 

The research design employed in this study and the design 

of the research instrument were based upon several considerations 

pertaining to the external and internal validity of the study. The 

Piagetian clinical technique, wherein each question in the diagnosis 

is based upon the preceding participant response, like all other inter-

view and observation techniques, is subject to reactive measurement 

effects from both the respondent and the observer. Certain types of 

reactive measures can and should be controlled when using the Piagetian 

clinical technique. Multi-method and multi-content testing will provide 

the ultimate test of hypotheses relating to Piaget' s theory. Each study 

associated with Piagetian research should be viewed as a protocol and 

thus a subtest of an overall theoretical hypothesis. The degree to which 

a study contributes to the ultimate rejection or acceptance of the hy-

pothesis depends upon the degree to which there is a conscious effort 

made to control reactive measures inherent in observation and inter-

view forms of research. 

Controls pertaining to external validity should be employed. 

In this study, stratified random sampling of the population was employed . 

123 
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Additional measures, such as time and location sampling, could add 

to the overall external validity of replication studies. 
1 

Several measures can be employed to increase the internal 

validity in interview and observation type research. In this study 

several measures were used to increase internal validity; these 

measures are recommended to researchers initiating related studies. 

Since there was no way to disguise the participants subject 

status, an emphasis was placed upon minimizing the role selectivity 

of the subjects. The diagnosis was administered in a quiet office 

furnished in a comfortable yet casual manner. A personal interview 

preceded the process of gathering measurement data. The interview 

allowed for a much higher dross rate than the actual diagnosis. There-

fore, by the time the diagnosis began, the subject's role selectivity 

had been minimized, and role representativeness was maximized as 

much as possible. In addition, the minimizing of role selectivity was 

continued throughout the diagnosis by employing content of an extremely 

simple, almost elementary, nature to bring forth the response indica-

tive of the cognitive function being employed. 

The diagnosis was made with standardized questions; however, 

since fixed answers are potentially more reactive, three techniques 

1 Eugene J. Webb, et al., Unobtrusive Measures: Non
Reactive Research in the Social Sciences (Chicago: Rand McNally, 
1 966)' p. 33. 
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were employed to create the atmosphere of a more open-ended 

interview. 2 Irrelevant conversation between each standardized 

question, though kept at a minimum, was employed thus continuing at 

a lower rate the dross rate set in the pre-diagnostic interview. In 

addition, the questions were designed to generate two or three types 

of response to each task and its related content again creating the 

aura of a more open-ended, potentially less reactive interview. In 

reference to most items, subjects were diagnosed on the basis of their 

manipulation of the content, their discussion of the reasoning behind 

the manipulation and the labeling or assessment of the arrangement 

derived from the manipulation. Also, response criteria were based 

upon categorical cognitive types, that is, perceptual, functional and 

categorical or conceptual. These categorical types are represented in 

the response key by possible answers reflecting each category. When 

subjects' responses did not coincide with the ones listed in the key, 

they were recorded without being coded and reanalyzed after the 

diagnosis in order to determine the response code. Therefore, the 

potential reactivity of fixed responses was also minimized. 

The use of multiple forms of response to each task and its 

related content was also considered a degree of control on the effects 

3 
of response sets. 

2 Ibid., p. 20. 

3 Ibid.,p.19. 
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Throughout the diagnosis the observer emphasized an 

interest in the response style, regardless of the response utilized by 

each participant. Frequent reference to response style was employed 

in order to minimize the subject's knowledge of being tested for 

intelligent versus less intelligent behavior. Therefore, this control 

was used to minimize the effects of the instrument as a change agent 

which could have been a probable result of subjects' intuitive recognition 

of the correctness or incorrec tness of their responses. 4 

In order to minimize interviewer or observer bias, the 

diagnostic technique was practiced extensively prior to the initiation of 

the data collection procedure. 5 In addition, all responses were 

recorded so that response codes could be reanalyzed after an eight 

hour interval following the diagnosis. 

Administration of the Diagnosis 

The diagnosis and pre-diagnostic interview should be 

administered in a small, quiet, comfortable room with a minimum of 

distracting variables. The test manuals and manipulative objects 

should be easily accessible to the examiner so that the diagnosis flows 

freely from item to item thus minimizing the distraction of the partici

pant. The procedure begins with a few minutes of casual conversation 

4Ibid., p. 18. 

5
Ibid.' p. 21. 
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and a dross rate of 1 00 per cent. The dross rate lowers as the 

examiner begins to ask the interview questions. The standardized 

questions in the diagnosis should be committed to memory so that eye 

contact and a casual or non-threatening manner can be utilized in 

securing the measurement data. The examiner should also have 

committed the sequence of items and related manipulative objects to 

memory. The only time the test manual is referred to is when the 

response and the appropriate code are recorded. The participant 

may be aware of the recording procedure but should not be made aware 

of the numerical codes. The diagnosis takes approximately forty-five 

minutes; fluctuations depend upon the amount of irrelevant conversation, 

necessary to put the subject at ease. 
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PILOT DIAGNOSTIC INSTRUMENT 

Very few important changes were made in the instrument after 

the pilot administration. A list of the changes made follows: 

1. In the section dealing with interview and research questions, the 

pilot instrument read: "American History courses taken since the 

9th grade"; this was changed to: "Social Science courses taken 

since the 8th grade." 

2. In subdivision (1 . ) the pilot instrument did not offer a statement 

of a number of rooms in the original building whereas the 

instrument states that there are 36 rooms. 

3. In subdivision (3. ), item 21, the question: "Can you see more 

than one order?" was added. 

4. In subdivision (3. ), item 28, it was found during the pilot adminis

tration that it was unnecessary to tell the subject that the 

proportioned size of the continents was not exact; therefore this 

statement was eliminated. 

5. In subdivision (4.) items dealing with deductive concept identifica

tion, it was found during the pilot administration that too frequent 

use of the term, concept, was confusing; therefore, where use of 

the term was not necessary it was dropped. 

6. In subdivision (4.) items dealing with concept identification, it was 

found during the pilot administration that some of the instances 

were ambiguous or confusing; therefore, such instances as 
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Manifest Destiny and the British versus the American pioneer 

were dropped. 
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APPENDIX B 

CORRESPONDENCE 

1. Explanatory letter. 

Dear 

We are conducting an experimental study at Broward Community 
College during Term 3-A. You have been chosen, through a very 
intricate sampling procedure, to take part in this study. In experi
mental studies, it can confuse the findings if the student or subject 
knows the purpose of the experiment. We hope it will satisfy you 
to know that the findings could lead to a new way of teaching that 
most people will find more enjoyable and by which most will learn 
a great deal more easily. In order to participate, you will have to 
devote a little over 45 minutes of your time, and for your time you 
will be paid $3.00. Sorry we can't make it even more. The 45 
minutes will be spent in a personal interview that involves both 
questioning and sit-down tasks. 

If we have already talked to you by phone, the time below is simply 
a reminder of the appointment upon which we agreed. If we were 
not able to reach you by phone, the times below are hours we have 
noted that you have no scheduled classes. Will you, in this latter 
case check one of the times and drop the self-addressed, stamped 
portion of this letter in the mail as soon as possible? 

Sincerely, 

Paula Allman 

P.S. Interviews will be held in the Counseling Office of Building 
N. the Student Services Building. This office is on the Second 
Floor of Building N. 
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CORRESPONDENCE --Continued. 

2. Post card reminder. 

Hi 

This card is being sent as a reminder of the 
appointment we have for at -----
I am looking forward to meeting you and would like 
to reemphasize how much I am depending upon your 
participation. If for any reason, you need to change 
your appointment, please let me know. Otherwise, 
I'll see you at the time designated above, at the 
Counseling Office, Second Floor, Building N. 

Sincerely, 

Paula Allman 
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APPENDIX C 

TABLE 1 

STRATA BASED ON HIGH SCHOOL GRADE POINT 
AVERAGE RANGE AND THE NUMBER OF 

SUBJECTS IN EACH STRATUM 
HSGPA. Range 

Stratum 1--0.00-1.99 
Stratum 2--2. 00-2. 99 
Stratum 3--3. 00-4 . 00 

Total 

Number of Subjects 
40 
88 
35 

163 



TABLE 2 

DEMOGRAPHIC FACTORS AND THE NUMBER OF SUBJECTS PER FACTOR CATEGORY 

Demographic Factor 

Sex 

Economic Background (Parents' average 
yearly income) 

Race 

Category Number of Subjects 

Male 87 
Female 76 

Low: $7,000 and below 33 
Medium: $8,000-$29,000 120 
High: $30,000 and above 10 

Negro 9 
Caucasian 154 
O~er 0 ------------------------------------------------------18 __ o_r __ 1_9 _____________________________ 1_0_0 ________ ~ 

Age 

Habitat Background (Environment in which 
subject spent majority of his lifetime) 

Social Science Experience (Number of courses taken 
in the content area since the eighth grade) 

20 36 
21, 22, 23, 24 or 25 27 
Rural 22 
Suburban 122 
Urban 19 
0-1 72 

2 53 
3 or more 42 
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TABLE 3 

FACTORS, FACTOR CATEGORIES AND 
CATEGORICAL CODES 

Factors Category 

18-19 

Age 20 
21-25 

Sex 
Female 

Male 

Habitat 
Rural 

Background 
Urban 
Suburban 

Economic Low 

Background 
Medium 
High 

Social Science 
0-1 course 

Background 2 c ourses 
3 or more courses 

High School Grade 0.00-1.99 

Point Average 2.00-2.99 
3.00-4.00 

Code 

2 
3 

2 

1 
2 
3 

1 
2 
3 

2 
3 

2 

3 
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TABLE 4 

NUMBER OF OBSERVATIONS PER CELL--INTERACTION 
ANALYSIS BASIC MATRIX FORMAT--SOCIAL SCIENCE 

EXPERIENCE AND ECONOMIC BACKGROUND 

Economic Social Science Observations 
Background Experience Per Cell 

(0-1 course) 
9 

1 2 
(Low) (2 courses) 13 

3 
(3 or more courses) 11 

1 
(0-1 course) 59 

2 2 

(Medium) (2 courses) 37 

3 
(3 or more courses 24 

1 
(0-1 course) 

2 

3 2 
(High) (2 courses) 

2 

3 
(3 or more courses) 6 



TABLE 5 

PRINCIPLE AXIS MATRIX ROTATED TO VA.RIMAX CRITERION--55 VARIABLES 

Variable Factors 

1 2 3 4 5 6 7 
.0751 .6245** . 1341 . 0117 .0443 .0505 .0354 

2 .0901 .6534** . 1157 .0402 .0375 .0864 -.0254 
3 .0359 .6864** -.0487 .0243 -.0078 .0312 -.0674 
4 -.0043 .6316** -.0034 -.0720 .0741 -.0068 -.0744 
5 .0881 . 6572** . 1144 .0645 .0495 .1323 .0255 
6 .0173 -.1719 -.0717 .0032 .0774 .0480 .0292 
7 .0268 .1896 .0969 .0232 .1178 .1008 -.0076 

(I) 

8 .1003 .2412 .1169 .0589 .1236 .0740 .0200 (J) 

9 .0459 .1879 .0363 -.0683 .0816 -.0262 -.1636 
10 . 1351 .2897 .1747 .0454 .0922 .0540 -.0439 
1 1 .0265 -.2000 .0680 .1 057 .1599 .0647 .0384 
12 -.0526 -.0628 .1665 .1589 .2778 .0581 .0767 
13 .0326 .2533 .1 080 -.0917 .2207 .0464 .0767 
14 .1537 .1267 .2299 .2609 .2204 . 1631 .0652 
15 .0513 .1348 -. 0101 .0724 .0885 .1359 .0382 
16 .2032 .0988 .2297 • 1136 .0168 .4584 -.0683 
17 .2057 • 1579 .2962 .1331 .0292 .4105 -.0824 
18 .0304 . 1821 .2651 .0533 . 1813 .2381 -.0106 
19 .0525 .2248 .2653 .0990 .1682 .2181 .0005 
20 .0547 . 1187 .0425 .0281 .1497 .8513** .0631 
21 .1069 . 1331 .0596 .0196 .1985 .8304** .0906 
22 .1004 .2981 .1208 .1489 -.1116 .0743 .1952 
23 .5492** .0528 .0595 .0854 .0938 .1 049 .0758 



TABLE 5--Continued 

Variable Factors 

8 9 10 11 12 13 
.0480 .0648 .1240 .2162 . 1510 .1553 

2 .1109 .1236 -.0816 .0331 .0373 -. 0429 
3 .1893 .0760 .0380 -.0153 . 1081 .0531 
4 .1568 .1295 .0060 -.0307 .0486 .0257 
5 .1794 .0449 .1329 .0882 .0453 .0963 
6 .3303 .0152 -.0115 -.0374 . 1321 .2683 
7 .8500** .1 015 .0577 .0006 .0396 .0626 
8 .8641** .1442 .0726 .0301 .0332 .0599 
9 .5181** .0487 .0833 .0451 -.0078 .0858 

. 8069** .0746 .1 018 
(J) 

10 .1380 .0546 .0230 -..J 

11 .1849 .1334 . 1137 .0494 .0726 .0991 
12 .1619 .1697 .1 025 . 0011 -.0128 .0409 
13 .0085 .1063 .1456 -.0322 -. 1188 .3095 
14 .0844 .1038 . 0411 .1500 .0096 .2798 
15 .2412 .0043 .0545 .0880 .0016 .6087** 
16 .1236 .3766 -. 1192 .1959 .2690 .3279** 
17 .0693 .3891 -.0602 .1930 .3529 .3464** 
18 . 1041 -.0134 . 0361 .0729 .8294** . 0111 
19 .1 042 .0156 .0661 .1195 .8200** .0676 
20 .0956 .0067 .1752 .0702 .1575 . 1351 
21 .0869 .0193 .1852 .0720 .1697 .0863 
22 -.0563 .0214 .0840 -.0153 .2585 .2278 
23 .0662 .1362 .2206 .1755 .1 006 .0624 



TABLE 5--Continued 

Variable Factors 

2 3 4 5 6 7 
24 .7035** .0827 .0329 .1223 .2226 .0980 .0660 
25 .1333 .1307 .0537 .0944 .0808 . 1247 .0592 
26 .8248** .0503 .1495 .0460 .0982 .0248 .0553 
27 .9636** .0441 .1575 .0400 .0783 .0249 .0454 
28 .0509 .0533 .4270 -.0675 .1178 .0876 .0314 
29 .1315 .1000 .2872 .0835 .2165 .1264 .1309 
30 .0798 .0954 .3059 .0569 .2348 .0503 .1755 
31 .1 092 .0022 .0200 .1057 .7664** .1489 .0314 
32 .1386 .1006 .0446 .0496 .8055** .1376 .0494 
33 . 1471 -.0809 .1622 .0216 .6920** -.0156 -.0168 

c.u 
en 

34 .1865 .1949 .0972 .0569 .7123** .0233 .0552 
35 -. 0061 .3136 .0341 .0652 .1350 .0906 -.0647 
36 .1699 .1467 .0561 .0200 .0426 .0281 .0281 
37 .0708 .0819 .0738 .1246 .0433 -.0245 .0349 
38 .3649 .1955 .1333 .0554 .2919 .0104 .2665 
39 .2635 .1470 .1573 .1057 .2608 .0048 .2609 
40 .0684 -.0070 .1570 .0738 .0252 .1234 -.0133 

41 .0868 .1009 .0959 .1007 -.0619 .1526 .0721 
42 .4303 .0961 . 1316 .0534 .2029 -.0275 .2257 
43 .4299 .1246 . 1501 .0858 .2497 .0649 .2065 
44 .0986 -.0376 .0785 .1333 .0370 -.0040 .8807** 

45 .0773 -.0738 .0249 .1674 .0467 .0356 .9242** 
46 .0957 -.0378 .0525 .1875 .0763 .0828 .9007** 
47 .0836 . 0371 .0235 .9133** .1004 .0170 .1462 
48 .0962 .0213 .0436 .9370** .0831 -.0091 .1723 



TABLE 5--Continued 

Variable Factors 

8 9 10 11 12 13 
24 .0623 .1360 .0662 .1 029 -.0249 .0606 
25 .0592 .1068 .0848 -. 0119 .0827 .3887 
26 .0571 .0524 .0324 -.0185 .0191 . 0119 
27 .0566 .0330 .0030 -.0434 .0072 -.0015 
28 .1093 .1 043 .0496 .5988** -. 0011 . 0881 
29 .0006 .1 073 .1293 .7702** .1334 .0264 
30 .0637 .1608 .1456 .7330** .0926 .0751 
31 .0915 .0524 .0185 .0869 .0372 .0459 
32 .0735 .0607 .0018 .1345 .0370 -.0411 
33 . 1701 -.0083 .0098 .0572 .1429 .1720 c.u 

<.0 
34 .0718 .0966 .0192 .1438 .0783 . 1016 
35 .0416 .4397** .0170 .0342 -.0758 .1465 
36 .1207 . 6771 ** .0906 .1216 .0055 .0249 
37 .0807 .7417** .1280 .0763 -.0062 .0274 
38 .0354 .3244** .3436 .0539 .1669 .1 077 
39 .0320 .4401** .2684 -.0130 .1583 .1379 
40 . 1013 .1231 .8313** .0535 .0091 .0444 
41 .0854 . 1137 .7916** .0703 .0047 .0922 
42 .1203 .0534 .5082** .1923 .1360 . 1415 
43 .1427 .0756 .4652** .2599 .0608 .1908 
44 -.0824 -.0363 .0384 .0916 -.0204 .0698 
45 -.0426 .0626 .0699 .0888 .0059 .0799 
46 -. 0301 .0425 .0683 .0554 .0081 .0321 
47 .0085 .1269 .0732 .0159 .0209 .0506 
48 .0395 .0636 .0956 .0068 .0689 .0410 



TABLE 5--Continued 

Variable Factors 

2 3 4 5 6 7 
49 .0969 -.0136 -.0107 .8779** .0833 .0643 .1783 
50 -.1413 -.0506 .2519 .0762 .0163 -.0762 .0954 
51 .0830 .0336 .6637** -.0884 .0853 .0349 .0430 
52 .1514 -.0210 .6714** .0543 .0583 -.0467 -.0099 
53 .0739 .0981 .8212** .0550 .0766 .0411 -.0096 
54 .1096 . 1155 .8322** .0842 .0602 .0850 .0403 
55 .1014 .0993 .8617** . 0101 .0939 .0679 .1072 

__. 
.t:>. 
0 



Variable 

49 
50 
51 
52 
53 
54 
55 

8 
-.0083 
-.0151 

.1240 

.0733 

.0563 

.0304 

.0456 

9 
.0605 
.0777 
.0750 

-.0084 
.0459 
.0859 
.0546 

TABLE 5--Continued 

Factors 

10 11 12 
.0468 .0473 . 0713 
.1076 .1028 .0176 
. 1424 .0500 .0091 
.0680 .1372 .2933 
.0624 .1431 . 1165 
.0446 .1656 .0968 
.0509 . 1119 .0425 

altem loadings which helped to identify the factor are marked by a double asterisk. 

13 
. 1158 
.3321 
.0042 
. 1071 
.0478 
.0608 
.0193 

bFactor identifications are as follows: factor 1, abstract level classification; factor 2, 
concrete level conservation of volume; factor 3, abstract historical time concept; factor 4, 
abstract inductive concept identification; factor 5, concrete spatial orientation; factor 6, concrete 
subsumption; factor 7, concrete inductive concept identification; factor 8, abstract level conser
vation of volume; factor 9, abstract deductive concept identification; factor 10, abstract 
subsumption; factor 11, abstract spatial arrangement; factor 12, concrete classification; factor 13, 

no identification. 

_J:,. 



TABLE 6 

PRINCIPLE AXIS MATRIX ROTATED TO VARIMAX CRITERION--47 VA.RIABLES 

Variable Factors 

1 2 3 4 5 6 7 
.6228** .0190 .1589 .0182 .0342 .0200 .0688 

2 .6512** -.0290 .1268 .0850 .0312 .0351 . 1189 
3 . 6889** -.0462 -.0497 .0477 .0050 .0159 .1936 
4 .6254** -.0147 -.0094 .0073 .0947 -.0766 .1754 
5 . 6643** .0170 . 1218 .0713 .0273 .0631 .1940 
6 .1703 .0091 .0894 .0229 .1392 .0160 .8516** 
7 . 1941 .0185 . 1167 .0700 .1200 .0549 .8825** 
8 .1940 -.1590 .0341 .0657 .0716 -.0557 .5122** ~ 

1\) 

9 .2411 -.0535 .1720 . 1139 .0665 .0446 .8278** 
10 .1619 .0551 -.0065 .0179 .0955 .0904 .2532 
11 .1356 .0023 .2199 .1682 .0947 .0891 . 1103 
12 .1843 -.0366 . 2110 .1579 .0825 . 1174 .0633 
13 . 1718 -.0160 .2696 .0348 . 1541 .0586 .0999 
14 .2158 -.0020 .2711 .0514 .1479 .1040 .0997 
15 .1094 .0489 ,0626 .0464 .1269 .0403 .1003 
16 .1274 .0758 .0727 . 1138 . 1615 .0278 .0882 
17 .0525 .0657 .0743 .5271** .0864 .0938 .0661 
18 .0726 .0642 .0427 .6823** .2251 .1278 .0729 
19 .0507 .0641 .1504 .8223** .1058 .0413 .0607 
20 .0525 .0628 . 1513 .9863** .0895 .0318 .0589 
21 .0331 .0422 .4206 .0374 .1234 -.0706 .1369 
22 .0977 .1275 .2878 .1228 .1946 .0777 .0105 
23 .0925 .1675 .3062 .0792 .1987 .0590 .0690 



TABLE 6--Continued 

Variable Factors 

8 9 10 11 12 13 14 
.0333 . 0561 .0694 .1839 .0873 .2794 . 1201 

2 -. 0561 . 1424 .0779 .0282 .0338 -.0121 .0079 
3 .0923 .0932 .0004 -.0088 .1224 -.0529 .0561 
4 .0498 .1433 -.0278 -.0396 .0607 -.0555 .0434 
5 .0686 .0508 . 1512 .0755 .0318 .1652 .0468 
6 .0858 .0928 .0637 -.0129 .0437 -.0142 .1184 
7 .0356 .1495 .0607 .0093 .0448 . 1107 .0850 
8 .0843 -.0244 .0104 .0692 .0207 -.0138 -.0516 
9 . 0112 . 1488 .0600 .0888 .0803 .1260 .0413 

10 .0428 -.0069 .1521 .0850 -.0345 .1974 .3015** 
..!::> 
(0 

11 .0344 .2624 .2420 .1274 .1939 -. 0511 .7317** 

12 .0219 .2792 .2356 .1284 .2616 .0841 . 6961 ** 

13 .0136 -.0221 .2996 .0849 .8475** .0593 . 1281 
14 .0439 .0070 .1920 .1305 .8259** .0822 .1533 

15 .1204 .0341 .8703** .0749 .1539 .0790 .1872 

16 .1266 .0475 .8506** .0888 .1854 .0661 .1416 

17 .1632 . 1274 .1 050 .1875 .0726 .2013 .0888 

18 .0298 . 1391 .0889 .1045 -.0392 .1622 .0922 

19 .0277 .0591 .0056 -. 0107 .0284 .0780 .0363 

20 .0205 .0406 -.0022 -.0276 .0336 .0182 .0234 

21 .0458 .1066 .0640 .5730** .0038 .0420 . 1317 

22 .0867 .0984 .1 069 .7716** .1284 .1188 .1 061 

23 .1 022 .1736 .0550 . 7664** .1 065 .1047 .0343 



TABLE 6--Continued 

Variable Factors 

2 3 4 5 6 7 
24 -.0155 .0407 .0324 .0784 .7881** • 1081 .1 037 
25 .1053 .0495 .0599 .1306 .7889** .0585 .0661 
26 -.0588 .0217 .1680 . 1142 . 7390** .0144 .1645 
27 .2131 .0595 . 1051 .1805 . 7030 ** .0622 .0712 
28 .2639 -.0625 .0225 -.0082 . 1125 .0700 .0878 
29 .1228 .0290 .0674 .1466 .0433 .0143 .1277 
30 . 1107 .0366 .0814 .0838 .0306 .1251 .0537 
31 .1435 .2148 . 1491 .3074 .2163 .0865 .0607 
32 .0920 .2072 .1688 .2063 .1683 .1324 .0560 
33 .0040 .0184 .1506 .0856 .0430 .0656 .1 027 .c. 

.c. 
34 . 1126 .1075 .0918 .0907 -.0289 .0861 .0933 
35 .0807 .1786 . 1671 .3363 .1564 .0817 .1266 
36 • 1014 . 1711 .1838 .3370 .2196 . 1126 . 1614 
37 -.0374 .8886** .0757 .0896 .0386 .1330 -.0771 
38 -.0646 .9301** .0277 .0644 .0455 .1705 -.0499 
39 -.0264 . 9009** .0544 .0918 .0741 .1866 -.0422 
40 .0446 .1456 .0248 .0923 .0818 .9156** .0085 
41 .0171 .1685 .0506 .0873 .0656 .9396** .0435 
42 -.0143 . 1801 -.0019 .0757 .0863 .8813** -.0015 
43 .0032 .0339 . 6524** .0966 .0587 -.0834 .1483 
44 .0033 -.0124 .6910** .1200 .0798 .0597 .0579 
45 . 1113 .0089 .8314** .0388 .0840 .0475 .0487 
46 .1096 .0399 .8331** .1 031 .0553 .0838 .0439 
47 .0862 .1030 .8621** .0879 .0610 .0082 .0554 



TABLE 6--Continued 

Variable Factors 

8 9 10 11 12 13 14 
24 . 0111 .0734 .1420 .0676 .0286 .0798 .0618 
25 -.0258 .0912 .1534 . 1421 .0531 .0559 -.0485 
26 .0609 -.0215 -.0578 .0251 . 1134 .0666 . 1645 
27 -.0044 . 1195 .0480 .1632 .0773 .0893 -.0068 
28 .0036 .4532** .0854 .0522 .0424 . 0311 . 1107 
29 .0776 . 6803** .0095 .1047 .0004 .0691 .1 001 
30 .1243 .7168** .0272 .0835 -.0149 .0190 .0640 
31 .1450 .3580** .0945 .0608 . 1614 .4892 -.0137 
32 .0752 .4651** .0754 .0130 .1626 .4541 .0061 
33 .8628** .1274 .0981 .0749 .0336 .1259 -.0038 ~ 

34 .8320** . 1164 . 1194 .0751 .0107 .1436 01 
.0528 

35 .2942 .0445 .0513 .1513 .0631 .6387** .0425 
36 .2820 .0788 . 1316 .2137 -.0043 .5729** .0923 
37 .0328 .0333 .0063 .0961 -.0160 .0753 -.0045 
38 .0542 .0625 .0368 .0860 .0006 .1 018 .0189 
39 .0524 .0460 .0868 .0556 .0025 .0800 -.0044 
40 .0627 . 1312 .0202 .0540 .0238 • 0141 .0234 
41 .0679 .0715 -.0001 -.0053 .0665 .0727 .0155 
42 .0336 .0573 .0571 .0356 .0442 .0744 . 1171 
43 .1 0 45 .1046 .0630 .0782 .0434 .0278 -.0682 
44 .0482 .0197 -.0348 .1163 .2115 . 1071 .0993 
45 .0822 .0275 -.0142 . 1190 .0869 .0538 . 1421 
46 .0279 .0885 .0810 .1609 .0746 .0329 .0892 
47 .0179 .0580 .0550 .1242 .0500 .0677 .0337 

altem loadings which helped to identify factors are marked by a double asterisk. 




	_00cover
	_01
	_02
	_03
	_04
	_05
	_06
	_07
	_08
	_09
	0001
	0002
	0003
	0004
	0005
	0006
	0007
	0008
	0009
	00010
	00011
	00012
	00013
	00014
	00015
	00016
	00017
	00018
	00019
	00020
	00021
	00022
	00023
	00024
	00025
	00026
	00027
	00028
	00029
	00030
	00031
	00032
	00033
	00034
	00035
	00036
	00037
	00038
	00039
	00040
	00041
	00042
	00043
	00044
	00045
	00046
	00047
	00048
	00049
	00050
	00051
	00052
	00053
	00054
	00055
	00056
	00057
	00058
	00059
	00060
	00061
	00062
	00063
	00064
	00065
	00066
	00067
	00068
	00069
	00070
	00071
	00072
	00073
	00074
	00075
	00076
	00077
	00078
	00079
	00080
	00081
	00082
	00083
	00084
	00085
	00086
	00087
	00088
	00089
	00090
	00091
	00092
	00093
	00094
	00095
	00096
	00097
	00098
	00099
	00100
	00101
	00102
	00103
	00104
	00105
	00106
	00107
	00108
	00109
	00110
	00111
	00112
	00113
	00114
	00115
	00116
	00117
	00118
	00119
	00120
	00121
	00122
	00123
	00124
	00125
	00126
	00127
	00128
	00129
	00130
	00131
	00132
	00133
	00134
	00135
	00136
	00137
	00138
	00139
	00140
	00141
	00142
	00143
	00144
	00145
	00146

