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ABSTRACT 

Purpose. This study explored methods of identifying 

and describing diversity related to cultural data in 

educational settings using the individual profile of 

variables as a unit of study more appropriate than the 

variable when making decisions regarding instruction of 

small groups of individual students or when designing 

curriculum. 

Method. The construct of culture as the organization 

of diversity as opposed to culture as the replication of 

uniformity (Wallace, 1961a) was taken as an organizing 

principle for the study. 

Two research strategies (a data processing technique 

and a descriptive conceptualization) which matched the two 

definitions of diversity, variability in form and 

distinction in kind, were applied to pre-existing 

data sets, cognitive style, and goals and values, collected 

from a single set of 6 7 subjects in a major city in the 

American southwest. 

Results. Central Instance Analysis, the data 

processing technique that matched the variability in form 

definition of diversity produced a prototype and groups 

x 



xi 

of increasing difference from the prototype. Unexpected 

variations in the form of the prototype occurred. 

Q-Factor Analysis is not recommended for further use as 

a data processing technique to match the distinction in 

kind definition of diversity because it places unrealistic 

restrictions on the very practical data sets educators 

might want to use. 

Although there are no specific hypotheses regarding 

outliers in the study, information about outliers was 

generated. 



CHAPTER 1 

THE PROBLEM 

. . . the one central problem for today's teachers 
is how to provide equitable and effective services 
to increasingly heterogeneous groups of students. 
Classrooms include children from diverse social, 
ethnic, racial, and linguistic backgrounds. At 
the same time, teachers are asked to address the 
social and learning problems of the physically and 
mentally handicapped and to correct the long years 
of overt and subtle educational discrimination 
suffered by girls and young women (Graham, 197 9, 
p. 28) . 

Introduction 

One problem that American education faces in the task 

of providing public education is, at once, an old problem 

and a new one (Glaser, 1979) . The problem is the 

substantial cultural diversity of the school population. 

While on the one hand, American education has tried 

valiantly to develop "the one best system" (Tyack, 1974) at 

levels ranging from instructional strategies and teacher 

preparation to state and federal administrative units, on 

the one hand the student population has become increasingly 

culturally diverse. This has frustrated efforts to achieve 

a one best system and called into question the validity of 

the effort itself (Tyack, 1974). 

1 
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This study explores alternative approaches to one facet 

of the problem: the identification and description of the 

cultural diversity within student groups so that educators 

can plan effectively to meet the needs of students and 

facilitate their learning. 

The following sections provide an introduction to the 

social, legal, educational policy, anthropological, 

curriculum, and assessment issues which underlie the 

problem and which determined the focus of the study. 

The Social Issues 

Historically, the society of what came to be known as 

the United States has been culturally diverse. While the 

predominance of pre-revolution settlers was English, there 

were large numbers of French, German, and Scottish 

immigrants as well as smaller numbers of other groups who 

joined the "natives" who are thought to have immigrated 

some 10,000 years ago. There was a full range of both 

Jewish and Christian faiths represented among the 

immigrants as well as of social classes ranging from 

prisoners to nobility. Such was the complexity of cultural 

diversity that, as the new nation emerged, Noah Webster was 

moved to begin to write first a speller and then a 

dictionary of American usage which he hoped would 

standardize and integrate the linguistic contributions of 

the many groups of settlers in both oral and written 



form (Leavitt, 1947, pp. 15-18; Warfel, 1936; p. 59; 

Webster, 1953, p. 5). 

The cultural diversity of the population became a 

critical issue with the advent of the Industrial Revolution 

which brought waves of immigrants from European countries, 

the Gold Rush which brought immigrants from Asia, and the 

end of the Civil War which freed slaves and created a 

class of internal, unwilling immigrants. In these 

settings, peoples of various linguistic and lifestyle 

backgrounds had to live and work in close contact. In 

addition, the immigrants had to learn the new economic and 

political system in order to participate in it. Industry 

needed workers with a basic education. It fell to the 

public schools to provide it. American education responded 

as best it could, educating those who could respond to the 

pedagogical methods in use and leaving the rest to fend as 

best they could (Dewey, cited in Glaser, 1979; Glaser, 

1979). 

Compulsory education laws, passed during the late 

nineteenth and early twentieth century, increased and 

enforced diversity in schools by forcing students, both 

immigrant and native, whose cultural background and 

motivations were not congruent with the culture of the 

school, to attend instead of dropping out when the 

discontinuity became too great to bridge. This trend 
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increased as successive laws raising the age at which 

schooling could end were passed (Glaser, 197 9; Violas, 

1978). 

Although the Immigration Act of 1922 slowed immigration 

considerably, the population of school children has become 

increasingly diverse,' in part, because of the continued 

immigration from strife torn countries, and, in part, 

because of other factors such as the geographic and social 

mobility that have accompanied economic expansion over the 

last 40 years (Tyack, 1974). 

Another factor contributing to the increasing cultural 

diversity of the school population has been the 

mobilization of the federal government's resources by 

special interest groups to provide education to students 

who were not served or were underserved. This mobilization 

has taken the form of legal actions, both legislative and 

judicial, affecting education. 

The Legal Issues 

The federal government has, through both legislative 

and judicial functions, demonstrated an interest in the 

guarantee of a "meaningful" (Lau v. Nichols, 1974) and 

"appropriate" (Education for All Handicapped Children Law, 

197 5) education for a wide range of culturally diverse 

students. Legislation and judicial decisions enacted to 

protect a single group have been extended, over time and in 
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changing circumstance, so as to appear to cover a much 

broader range of students. 

There are four modern pieces of legislation and two 

modern judicial decisions which can be considered the basis 

of federal support for equal opportunity to quality 

education for all children. They are, in chronological 

order: 

1954 Brown v. Board of Education 

1964 Civil Rights Act of 1964 

1965 Elementary and Secondary Education Act 

1974 Lau v. Nichols 

197 5 Education for All Handicapped Children Act 

197 5 Indian Self Determination and Educational 
Assistance Act. 

The effects of these federal initiatives were cumulative 

and interactive. Brown v. Board of Educatd on and the 1964 

Civil Rights Act sought to remedy discrimination on the 

grounds of race, creed, or color, issues which essentially 

kaffect ethnic minorities. The Elementary and Secondary 

Education Act (ESEA) provided program funds for 

"disadvantaged," including those from the "culture of 

poverty" (Cohen, J., 1964) . Lau v. Nichols drew on the 

Civil Rights Act of 1964 to address the opportunities of 

children whose native language was Chinese (language 

minority) to obtain a "meaningful" education if instruction 



were carried on solely in English. The court stated that 

such children should either be taught English in school or 

instructed in their native language. The Education for 

All Handicapped Children Law of 197 5 was originally 

intended to provide a "free, appropriate, public education" 

to physically, emotionally and mentally handicapped, and 

learning disabled students. Language minority students 

are covered in the protection afforded by the law in that 

testing for disabilities, communication with parents, and 

instruction must be carried out in a language with which 

the child and/or parents are familiar. 

According to the Education for All Handicapped Law 

(P.L. 94-142), handicapped children are entitled to a "free, 

appropriate, public education." The important word here is 

"appropriate." The education must be appropriate for the 

child's needs and abilities. If a child needs special 

facilities, materials, or considerations, the school must 

provide them. Further, children covered by the law cannot 

be segregated in separate classrooms and hidden away. They 

must be "mainstreamed" (spend time in regular classrooms, 

participating as a regular student). The coverage of P.L. 

94-142 extends to children in private and parochial schools 

(as well as Bureau of Indian Affairs schools) so that 
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children in private schools may receive testing, therapy, 

and services related to education at public expense. The 

Indian Self Determination and Education Assistance Act of 

197 5 provided for American Indians a right which had long 

been guaranteed to other citizens of the country--the right 

to participate in the determination of the course of 

education for their children. Issues such as the language 

and content of instruction, the methods of instruction, and 

the qualifications of teachers could be addressed by the 

parents and adults in a community. 

In summary, the federal government has sought, through 

various legislative arid judicial means, to influence 

educational policy and, thereby, to insure access to a 

quality education for a broad range of students who might 

be unserved or underserved by public education--language 

minority, national origin minority, low income, learning 

disabled, physically, mentally, and emotionally 

handicapped, and American Indian. 

The Educational Policy Issues 

The recent national commission reports (Adler, 1982; 

Boyer, 1983; Business and Higher Education forum, 1983 ; 

College Entrance Examination Board, 1983; Goodlad, 1983; 

National Commission on Excellence in Education, 1983; 

Sizer, 1984; Task Force on Education for Economic Growth, 

1983; Twentieth Century Fund, 1983) concerned with 
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quality in education have brought the issue of cultural 

diversity into the arena of public discussion. Attention 

has been drawn to the question of the effectiveness of 

programs reksponseive to the federal interest in educating 

the full range of public school students. 

The Northeast Regional Exchange compared the nine 

national education reports (Northeast Regional Exchange, 

1985). The reports were selected on the basis of national 

sponsorship, eminence of the study team, thoroughness of 

the study, and the existence of a substantial data base to 

support the recommendations (Northeast Regional Exchange, 

1985). 

In all of the reports, except Making the Grade 

(Twentieth Century Fund, 1983), the maintenance of both 

quality and equality of education was a goal (Northeast 

Regional Exchange, 1985). There was a strong concern 

among those studying the nation's schools that the interest 

of the federal government (ESEA, : 1965; Lau v. Nichols; P.L. 

94-142, 1975) in improving access to educational programs 

for those unserved or underserved be preserved while the 

quality of education that is delivered continues to 

improve. 
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To expand access without upgrading schools is 
simply to perpetuate discrimination in a more 
subtle form. But to push for excellence in ways 
that ignore the needs of the less privileged 
students is to undermine the future of the nation. 
Clearly, equity and excellence cannot be divided 
(Boyer, 1985, p. 63). 

While there is agreement among the reports that both 

excellence and equality are compelling issues, there is 

little agreement as to their simultaneous maintenance could 

be achieved. Some advocate higher expectations as 

sufficient, and those who argue that higher expectations 

must be accompanied by a change of teaching method so that 

the underserved and unserved have a real opportunity to 

meet the expectations that teachers have for them (Goodlad, 

1983a; Hodgkinson cited in Jones, 1966; Jones, 1986, 

Rosnick cited in Jones, 1986). 

The direction of the needed change in the teaching 

method hinges on the issue of cultural diversity because 

those students are most- divergent from the stereotypic 

"American Child" who fail to thrive in our educational system 

(Violas, 197 8) . 

The matter would be complex enough if all members of a 

particular ethnic, religious, linguistic, economic, or 

handicapped group were alike in all ways. Indeed, the 

social sciences, including education, have treated such 
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groups as if they were monolithic in character (Garcia, 

1974). Objections to a particular stereotype (usually 

negative) are often replaced with another stereotype 

(usually positive) (Garcia, 1974). Frank Reissman's (1976) 

objection to the negative stereotype of black families and 

his replacement of it with a positive stereotype in The 

Inner City Child is a good example. There is "common 

sense" and research evidence to indicate that within a 

given group there is a broad range of variation in behavior 

(Goodenough, 1976; Laosa, 197 5, cited in Laosa, 1977 ; 

Slaughter, 1974; Witty & Duval, cited in Pettit, 1946). In 

fact, individuals will vary their behavior according to the 

context (Benedict, 1959; Foster, 1979; Gibson, 1976 ; 

Goodenough, 1976; Ramirez, Cox, Maccaulay, & Macias, 1978). 

Ramirez, et al. (197 8) found that students who evidenced 

field sensitive (wholistic) behaviors in some classroom 

contexts demonstrated field independent behaviors in 

others. This finding did not support an earlier 

generalization of Mexican American students as consistently 

demonstrating field sensitive behavior (Ramirez & 

Casteneda, 1974) . 

The Anthropological Issues 

In 1961, Wallace (1961a) postulated two contrasting 

orientations to the relationship between culture and the 

individual: culture as the replication of uniformity v. 
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culture as the organization of diversity. Under the 

replication of uniformity view, culture is seen as strongly 

determining the goals, values, and perceptions of its 

members. Culture replicates or reproduces a uniform way of 

thinking, believing, and acting. This orientation, with 

some hedges, is the prevalent view in the social sciences 

today. It is a reflection of the tone of the scientific 

method, which searches for as much uniformity as possible. 

The field of statistics assumes the null hypothesis, that 

there is no difference between Group A and Group B until 

the difference between them is so great as to make the 

probability of their being different quite large. 

The organization of diversity perspective postulates 

that diversity in thoughts, beliefs, and behaviors is 

necessary among members of a group or society in order for 

it to function. In this view, culture acts as an organizer 

of the diversity so that individuals come to be able to 

interact with one another on a predictable, stable basis. 

Recent shifts in paradigm (Pepper, 1942; Tyler, 1981) 

towards a systems perspective with respect to all 

phenomena, including those in the social sciences, 

reinforce the viewpoint that culture acts to organize 

diversity. Far from being a disadvantage, as it has been 

traditionally defined (Pelto & Muessig, 1980), diversity or 

variability within groups appears to be advantageous. In a 
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group that exhibits great variability in traits, the ideas 

or skills of the group as a whole are far greater than 

those possessed by any individual. If the population has 

learned to cooperate, and to accommodate variability, the 

group can draw on the total range of skills and ideas in 

times of change. Traits which appear to be maladaptive in 

term.s of the current state of affairs may prove to be 

adaptive at some later time and thus be preadaptive (Stini, 

1975). William Stini concludes that maintaining a 

"requisite variability" (p. 36) is done by a group at a 

cost, which is, however, necessary to continue to be able 

to adjust to changing conditions in the environment, a 

state he calls "adaptation through adaptability" (p. 12). 

Organization of diversity implies a strong link to 

systems theory. Quantity of organization, a general 

systems concept, can apply to cultural systems (Wallace, 

1971). Organization is a ". . . function of both the 

orderliness of a system (i.e., of the predictability of 

events) and of its richness (i.e., the number of 

alternative events that can happen)" (p. 151). Systems 

theory implies that an unformitarjan cultural system would 

be too unwieldy to adapt to changes in the social or 

physical environment. 

Reasoning in the logic of mechanism, a theoretical 

precursor of systems theory, R. W. Ashby (1960) 
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demonstrated that "richly joined" systems, in which every 

part was joined to every other part, could not effectively 

adapt to change in the environment because each part would 

communicate the change to the next part, then seek to reach 

equilibrium, or acceptable limits of state. In the process 

of seeking equilibrium, changes would be achieved which in 

turn would be passed to the next part, to be passed to the 

next part, etc. 

Where, on the other hand, a system consisted of several 

subsystems which were completely independent of one 

another, change which affected one subsystem would not 

affect the others. The nonaffected subsystems would remain 

in equilibrium and only the affected subsystem must adapt 

to the change (Ashby, 1960) . Most systems, including 

cultural systems, lie somewhere between these two extremes, 

allowing effective adaptation or adjustment to change to 

take place (Ashby, 1960). 

It is easier to speak of culture from the replication 

of uniformity view than it is to describe a culture or 

cultural practice in terms of the organization of the 

diverse forms (Linton, 1936; Wallace, 1961a; A.F.C. 

Wallace, October 15, 1984, personal communication). In the 

uniformitarian view, a culture does X, or is Y, it is 

somehow monolithic (Garcia, 1974) . Anthropologists have 
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not overcome this difficulty in ethnographies, despite 

Wallace's (1961a) extensive and convincing treatment. 

The Curriculum Issues 

Observed cultural diversity has implications for 

the way schooling is conducted. Goodlad (1983b) noted, in 

a discussion of his Study of Schooling, that, for all of 

the factors which varied in good and bad schools, "the 

'how' and the 'what' of teaching and learning fit together 

in a kind of bland sameness" (p. 552). Yet there is 

evidence to indicate that both the "what" (content) the 

students are ready to learn (Chilcott, 196 8a) and the "how" 

(modality) in which they are ready to learn the content 

(Messick, 1984; Sperry, 1972; Warr-, 1970) vary among all 

children and that broad cultural experiences may further 

influence those factors (Cazden & John, 1968; McDermott, 

1974; Phillips, 1972; Price-Williams, Gordon, & Ramirez 

III, 1974; Ramirez & Castaneda, 1974, among others). 

Certainly as early as 1902, John Dewey was advocating 

for all children schooling in which the child's knowledge 

and needs guided learning (Cited in Glaser, 197 9) . 

In 1911, Edward L. Thorndike, in Individuality, argued 

"specialization of instruction for different pupils within 

one class is needed as well as specialization- of the 
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curriculum for different classes (Thorndike cited in 

Glaser, 1979). Schools have varied in their attitude 

towards culturally diverse children and the actions taken 

towards them in program development (Gibson, 1976)-. A 

recent view, multiculturalism as the normal human 

experience (Gibson, 197 6; Goodenough, 197 6) has proposed 

that individuals do and can develop competency in several 

cultural arenas and adapt their behavior to the cultural 

context in which they find themselves. This definition of 

multiculturalism then applies to members of non-minority 

groups functioning in minority group contexts as well as 

the more often identified reverse context. The task for 

educators, no small one, is "how best to create learning 

environments which promote rather than inhibit the 

acquisition of multicultural competencies" (Gibson, 1976, 

p. 16) . 

At the Warm Springs Indian Reservation, Susan Phillips 

found that parents were divided with respect to whether 

they wanted their children taught in modalities and content 

similar to the home culture, reinforcing home culture, or 

if they wanted their children taught content and in 

modalities (participant structures) similar to the outside 

world so as to facilitate their accommodation to the 

outside world (Phillips, 1972). One strategy which 



16 

blends together both orientations is to teach students in 

the style to which they are accustomed until they adopt 

proficient learning strategies and then begin to mismatch 

the modalities and content to begin the transition to 

competency in another set of standards. This can be done 

openly with children, using the construct of learning 

styles to make plain the process and give content to the 

new competencies, so that multiculturalism becomes a 

conscious skill which students can further develop on their 

own (or not) without relying on teachers and school. 

In a small society, such as Warm Springs, where the 

illusion, at least, of cultural homogeneity exists, 

teachers can tailor early education to community norms 

(with the help of the community). In more diverse 

educational settings, it is helpful to be able to identify 

individual learning styles and content competencies. It 

could be argued that since Warm Springs children are human 

and that there is evidence of diversity within ethnic 

groups (Figueroa, 1980; Laosa, 197 5, cited in Laosa in 

Laosa, 1977; Wallace, 1952) (see Chapter 2), identifying 

individual learning styles and content competencies would 

be appropriate for teachers in small communities, too. The 

next step for teachers would be to group children on the 

basis of these critical educational features in ways that 

would facilitate instruction (which would vary by context), 
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without falling prey to using correlates of cultural or 

ethnic identity as sorting factors. 

The Assessment Issues 

Although education and psychology have developed a 

number of instruments for assessing what children know and 

how they come to know it, those instruments and methods for 

deriving information from them are not well suited to the 

task at hand. Student scores on the scales of an 

achievement test, for example, may be represented as a 

profile which compares that student to a nationally normed 

group for each of the scales. Student scores on a single 

scale may be averaged and the individual scores then 

compared to the local group average. In both instances, 

the score on the scale, or the variable, is the point of 

interest, not the individual student. This approach, which 

has been highly developed statistically, is part of the 

educational strategy which has not been successful in 

meeting the educational needs of the unserved and the 

underserved. 

It is possible, on the basis of frequency distributions 

for the elements of "what" (content) or "how" (modality), 

to determine which elements are widely shared in a 

classroom and could be taught in a generalized fashion 
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to the entire group, and which elements must be allowed to 

vary because the diversity within the group is too great to 

allow a generalized approach. 

An investigator working from the organization of 

diversity viewpoint would focus attention away from the 

group, which can be described by general statements about 

variables and.their co-occurrence, to patterns within the 

group. Multivariate analysis and multiple regression in 

uniformitarian analysis identify patterns of variables 

within the group, but the results in education and social 

science studies rarely account for a large proportion of 

the variance within the group and, therefore, fail to 

achieve the goal of describing uniformity. Neither, 

however, do they describe diversity. 

It is difficult to describe the patterns of multiple 

variables within a group without resorting to the locus of 

the patterns, the individual. Individuals can be described 

using a profile consisting of the value each individual 

possesses for each of the variables in the data set. Two 

or more individuals can be compared, over a series of 

variables for similarities and differences (Q techniques) 

(Cattell, 1952). 
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Q technique has its chief use as a classificatory 
device for finding the sub populations in a non-
homogeneous population . . . and for the special 
purpose of quantifying the extent to which an 
individual may be regarded as belonging to a 
certain species or subspecies (Cattell, 1952, 
p. 502). 

The Q technique is also known as cluster analysis 

(Nunnally, 1978? Spath, 1980; Tatsuoka, 1974). Cluster 

analysis was developed in the physical sciences to aid in 

classification efforts, but has been applied to social 

sciences problems. There are a number of types of cluster 

analysis. Using the same data set, results will vary, 

depending on the type of clustering techniques used 

(Everitt, 1974). The techniques are based on mathematical 

operations rather than theory about the nature of grouping 

or the nature of diversity. Mathematical sophistication 

among the techniques varies (Cronbach & Gelser, 1953) and 

would be important when used for inferential purposes. 

However, most uses of clustering techniques or profile 

analysis are for descriptive or data simplification 

purposes (Cronbach & Gleser, 1953; Everitt, 1974). In 

those instances, more pragmatic considerations such as 

computer time, programs needed, and the usefulness of the 

information provided usually have priority (Everitt, 1974). 

When using such techniques in studying or planning for 

culturally diverse students, it would seem that some theory 

about the nature of the grouping or the nature of 
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diversity would guide the selection of the type of cluster 

analysis. 

Under the replication of uniformity perspective, 

individuals who lie outside the pattern or patterns are 

deviant. In uniformist studies, deviants or outliers--

those whose scores vary substantially from those of the 

group--are treated in one of two ways. In some studies, 

they are cast out of the data set to avoid distorting the 

mean and the analysis as a whole. This latter strategy 

avoids the distortion effect of the extreme case as well as 

the problems associated with a change in sample size caused 

by discarding extreme cases. 

Under the organization of diversity viewpoint, there 

should be no deviants. The "outliers" should be part of 

the pattern. Indeed, outliers are critical in cultural 

dynamics (Linton, 1936). They are preadaptive (Stini, 

197 5) in the sense that they signal the need for change, 

"act as 'scouts' by which more conventional individuals are 

able to test out and plot the possible directions" of 

change (Suran, 1978, p. 204). They may also, however, be 

the ones who hold on to "conventional" behaviors and values 

in the face of rapid change (Suran, 1978). 

In education, outliers are of particular interest 

because those individuals, if their physical, cognitive, 

and affective needs are not met—if they are "cast out" 
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or lumped with the nearest group--have the potential to 

express their needs by disrupting classroom activities, 

thereby jeopardizing not only their own education, but that 

of the entire group. It is these students who have become 

the unserved and the underserved. 

Once these patterns among students, or groupings, have 

been identified, teachers and researchers need a strategy 

to describe that diversity in a way that reflects an 

organization of diversity point of view rather than a 

replication of uniformity point of view to funding 

agencies, other teachers, curriculum support personnel, 

administrators, and, perhaps, parents. 

Statement of the Problem 

The problem is to seek out or develop a systematic 

procedure or procedures for identifying and describing 

patterns of cultural diversity in educational settings with 

respect to elements of content and modality of instruction 

in such a way that the individual student is the unit of 

analysis. 

Types of Diversity 

So entrenched is the uniformitarian model in scientific 

thinking that this investigator initially reviewed 

literature in search of the "one best way" (Tyack, 1974) to 

identify diversity. There was a touch of irony in the 
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realization that diversity is probably itself diverse. 

Indeed, The American Heritage Dictionary, Second College 

Edition, gives two definitions of "diverse": (1) "distinct 

in kind," and (2) "having variety in form." "Diversity" is 

"the fact or quality of being diverse" (Houghton Mifflin 

Co., 1982, p. 412). If these two definitions are viewed as 

similar to each other, as variations of the same form, they 

meet the definition of diversity. If, on the other hand, 

they are considered as two different entities, as distinct 

in kind, they also meet the definition of diversity. 

On an hypothetical measure of knowledge of a content 

area, a group of students is disti.nct in kind. That is, 

they fall into three easily recognizable groups (with the 

exception of a few outliers who were also viewed as 

distinct): (1) students who have mastered all but the most 

difficult concepts, (2) students who have mastered the 

easiest concepts but not the midlevel concepts, and (3) 

students who have not mastered the easiest concepts. These 

students are diverse with respect to the content area. 

On another measure of knowledge of a content area, the 

same group of students is variable in form. There are some 

low, middle, and high level concepts that have been 

mastered by almost the entire group. Beyond that core 

group of mastered concepts, students' mastery of high, 

middle, and low level concepts is mixed with no pattern 
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discernable obvious on the first inspection. This group is 

also diverse with respect to this second content area, but 

in a very different way than in the first example., 

Data analysis treatment of culture-related data from an 

organization of diversity viewpoint ought to include some 

provision for identifying one or both types of diversity 

within the data set. The two types of diversity, 

variability in form and distinction in kind, provide the 

conceptual basis for the identification and description of 

diversity in this study. 

Models of the Two Types of Diversity 

Within the semantic pool of the English language, there 

are numerous pairs of words which express the contrast 

involved in these two types of diversity. Those words can 

be grouped into the concepts defined by "analog" and 

"digital," as in Table 1. Items in analog categories are 

connected to one another by relationships. Digital 

categories are distinct by virtue of clearly marked (and 

often arbitrary) boundaries. 

The analog-digital contrast is evident in linguistics 

caputered in two major kinds of theories of meaning, 

feature analysis (Katz & Fodor, 1963), a digital theory in 

which the meanings of words are bounded by the presence or 



Table 1. Concepts of diversity. 
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Variability in Form Distinction in Kind 

analog digital 

relationships boundaries 

prototypes categories 

continuous di screte 

representative distinct 

absence of semantic features, and central instance (Rosch, 

1975, 1977) or central feature (Rips, Shoben, & Smith, 

1973) theories, which are more analog. 

Evidence from the field of cognitive psychology 

strengthens the assertion of the analog-digital dichotomy. 

It appears that the mind organizes an diverse information 

which comes to it in two ways. Natural categories, those 

formed by the mind without formal instruction, appear to be 

analog in nature (Calfee, 1981; Rosch, 1975). Formal 

categories, on the other hand, those formed in the 

intellectual life of a people through direct instruction, 

including formal education, appear to be in the form of 

schemata and classifications, a more digital, distinct, 

formulation (Calfee, 1981; Rosch, 1977). 
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The similarities between the dictionary definitions of 

diversity and the two types of mental representation were 

sufficient to use the more developed concepts of mental 

representation, analog and digital, as models for the 

definitions of diversity: variability in form and 

distinction in kind, respectively, when referring to 

cultural diversity. 

The type of diversity herein called "distinction in 

kind" was represented by the digital model. In this model, 

a group is composed of a number of mutually exclusive 

categories which are distinguished from one another by the 

presence or absence of features, or attributes. While 

several categories might share the presence of a particular 

feature, the profile of presence or absence of features 

would be unique for each category (Katz & Fodor, 1963). 

For example, man, adult male, and woman, adult female, 

share the feature, adult, while woman, adult female, and 

girl, child female, share the feature, female. 

In terms of cultural diversity, "distinction in kind" 

is the type of diversity conventionally identified but 

described in uniformist terms. National and ethnic groups 

are identified as clearly distinct from one another on the 

basis of a pattern of shared and non-shared traits. The 

variability within the category or group is viewed as less 

than the variability between groups. This type of cultural 



diversity is also exemplified in educational studies such 

as Harry Wolcott's (1973) which identified principal and 

teacher expectations. 

"Variability in form" can be represented by the analog, 

or central instance model. In this model, a group is a set 

of related individuals represented by a prototype, or a 

member which represents the group to those who have to 

interact with the group of individuals (Rosch, 197 5; Rosch, 

1977). The prototype represents the central instance 

(Posner, 1969; Rosch, 1975, 1977) of a number of relevant 

traits. Other individuals in the group are more or less 

similar to the prototype. Prototypes have been identified 

in several ways in studies which have sought to identify 

the way the human mind represents information in memory. 

Subjects have been asked to name members of a group (fruit) 

and those items which are named most often (apples, in 

Western cultures) are considered the prototype. Subjects 

have also been asked to identify stimuli from among an 

array of stimuli. Those identified most quickly and 

accurately are the prototypes, those least quickly and 

accurately are considered to be on the boundary between the 

identified group and another group. In analog categories, 

subgroups are viewed on a continuous scale of similarity 

or lack of similarity to the prototype, rather than as 

clearly different from one another. 



27 

In terms of cultural diversity, "variability in form" 

is rarely identified. The prototype in the variability in 

form type of cultural diversity is similar to the 

stereotype of a group. 

Research Strategies 

The organization of diversity perspective heightens a 

distinction between procedures used to sort data and those 

used to describe the results of sorting. Once data have 

been sorted in such a way as to identify patterns of 

cultural diversity, the effect would be lost df the results 

were described in uniformitarian terms. This study 

distinguished between data processing techniques and 

descriptive conceptualizations which could be used to 

describe the results of the data processing. Together, a 

data processing technique and descriptive conceptualization 

which could be used with one or the other type of cultural 

diversity were called a research strategy. Logically, data 

collection is part of what is called here a study strategy. 

For the purposes of this study, the data were assumed to be 

neutral, that is, not particular to one type of cultural 

diversity or the other, and the collecting of data beyond 

the scope of this study. 
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Identifying Cultural Diversity 

In order to identify both types of cultural diversity, 

techniques for sorting data were identified which were 

based on a sorting rule implied by one of the two 

definitions of diversity: variability in form or 

distinction in kind. A sorting rule in this study was the 

rule which was consistently applied to the data in order to 

identify groups within a larger group. The data processing 

techniques are discussed fully in Chapter 4. 

Describing Cultural Diversity 

In this study, a descriptive conceptualization was a 

familiar concept which was used as a model to describe 

relationships among groups of profiles which have been 

sorted using a sorting rule consistent with one of the two 

definitions of diversity. 

The descriptive conceptualization was used as a loose 

guide to describe sets of individuals and the 

relationships among them rather than as a metaphor. 

Descriptive conceptualizations are implied in the 

cognitive psychology version of the digital and analog 

models of the two types of diversity. The digital and 

analog forms of representation were used as a basis for 

descriptive conceptualizations for the two types of 

diversity (see Chapter 3 for elaboration). 
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The Purpose of This Study 

The purpose of this study was to explore the potential 

of two research strategies for identifying and describing 

the two sorts of diversi.ty--variabili.ty in form and 

distinction in kind—as applied to data sets related to the 

educational process. The distinction between the two sorts 

of diversity has roots in the nature of diversity itself. 

The two types are then applied to cultural data. 

Research Questions 

In order to gain maximum information from this study 

and to protect the internal validity as much as possible, 

two data sets, one related to content and one related to 

modality were used. Five general research questions were 

developed to guide the study. 

1. Do the data processing techniques sort subject 

profiles to produce groupings consistent with the 

definition of diversity which the data processing 

techniques match? 

2. Can the descriptive conceptualizations be used to 

describe the effects of the use of the respective 

data processing techniques? 

3. Are the research strategies distinct? 

4. Do the general results which hold for one data set 

hold for another data set which is similar to the 
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first in measurement scale and number of items but 

which differs in content? 

5. Are the subjects uniformly diverse or can they be 

expected to be diversely diverse? 

Hypotheses 

There are no statistical hypotheses in this study. 

The 12 substantive hypotheses were related to the general 

research questions in the following manner: Hypotheses I, 

III, VI, and VIII related to Question 1. Hypotheses II, 

IV, VII, and IX related to Question 2, and Hypotheses XI 

and XII related to Question 3. Question 4 resulted in the 

use of the two data sets for comparison purposes. 

Hypotheses V and X related to Question 5. Although the 

general research questions were concerned with the research 

strategies in general, the study focused on one research 

strategy at a time using both data sets and compared the 

strategies last in order to maintain conceptual clarity 

throughout the investigation. 

The hypotheses in Chapter 1, the effects in Chapter 4, 

and the results in Chapter 5 follow the order of the 

hypotheses. The conclusions of Chapter 6 return to the 

format and order of the general research questions. The 

hypotheses of this study follow. 

1. Hypo the si s I_: The data processing technique based 

on the variability in form definition of diversity 
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would produce a prototype of the Cognitive Style of 

the group and a graduation of groupings of 

individuals whose Cognitive Style profile ranged 

from identical to the prototype form to most 

distinct from the prototype form. That is, the 

profiles of subjects would range from highly 

similar for those within the prototype group to 

those which were highly different from the profiles 

of the prototype group. 

2. Hypothesis II; The variability in form descriptive 

conceptualization would fit the data processing 

technique based on the variability in form 

definition of diversity and could be used to 

describe the variability in form in the Cognitive 

Style profiles of the subjects. 

3. Hypothesis III: The data processing technique 

based on the variability in form definition of 

diversity would produce a prototype of the Goals 

and Values of the group and a gradation of 

groupings ranging from identical to the prototype 

from to most distinct from the prototype form. 

That is, the profiles of subjects would range from 

highly similar for those within the prototype group 

to highly different from the profiles of the 

prototype group. 



Hypothesis IV: The variability in form 

descriptive conceptualization would fit the data 

processing technique based on the variability in 

form definition of diversity and could be used to 

describe the variability in form in the Goals and 

Values profiles of the subjects. 

Hypothesis V: The group of subjects would be 

diversely diverse across data sets when sorted 

using the data processing technique in which the 

sorting rules reflect the variability in form 

definition of diversity. That is, there would be 

little overlap between the set of subjects which 

had Cognitive Style profiles that were identical or 

highly similar to - the Cognitive Style prototype and 

the set of subjects which had Goals and Values 

profiles that were identical or highly similar to 

the Goals and Values prototype. Conversely, there 

would be little overlap between the set of subjects 

which had Cognitive Style profiles that were highly 

different from the prototype and the set of 

subjects which had Goals and Values profiles which 

were highly different from the prototype. 

Hypothesis VI: The data processing technique based 

on the distinction in kind definition of diversity 

would produce distinct groupings of Cognitive Style 



subject profiles. That is, the profiles of 

subjects in each group produced would be more 

similar within the group than between the groups. 

Outliers would be dissimilar to any of the groups. 

7. Hypothesis VII: The distinction in kind 

conceptualization would fit the data processing 

technique based on the distinction in kind 

definition of diversity and could be used to 

describe the destinction in kind in the Cognitive 

Style profiles of the subjects. 

8. Hypothesi s VIII: The data processing technique 

based on the distinction in kind definition of 

diversity would produce distinct groupings of Goals 

and Values subject profiles. That is, the profiles 

of subjects in each group produced would be more 

similar within the group than between the groups. 

Outliers would be dissimilar to any of the groups. 

9. Hypothesis IX: The distinction in kind descriptive 

conceptualization would fit the data processing 

technique based on the distinction in kind 

definition of diversity and could be used to 

describe distinction in kind in the Goals and 

Values profiles of the subjects. 

10. Hypothesi s X: The group of subjects would be 

diversely diverse across data sets when sorted 
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sorting rules reflect the distinction in kind 

definition of diversity. That is, there would be 

little overlap between the sets of subjects which 

had highly similar Cognitive Style profiles and 

the sets of subjects which had highly similar Goals 

and Values profiles. 

11. Hypothesis XI: The data processing techniques 

would be conceptually distinct when applied to the 

Cognitive Style data set. That is there would be 

little overlap in the sets of Cognitive Style 

profiles produced by the two data processing 

techniques. 

12. Hypothesis XII: The data processing techniques 

would be conceptually distinct when applied to the 

Goals and Values data set. That is, there would 

be little overlap in the sets of Goals and Values 

profiles produced by the two data processing 

techniques. 

The Significance of the Study 

This study explored methods for quantifying "diversity" 

as a part of the concept of culture as the organization of 

diversity in a manner that was both intuitively appealing 

and theoretically related to constructs about the nature of 

cultural diversity. It proposed alternative theoretical 



models for data sorting and descriptive conceptualizations 

based on two contrasting definitions of diversity. The 

focus on diversity, in turn, reflected a concern with 

identifying meaningful ways to maintain both quality and 

equality in the multicultural (Gibson, 1976) education of 

the culturally diverse population of this nation. 

When further developed and refined, the information 

presented here will enable teachers to identify and 

conceptualize diversity within a culturally influenced 

component of education, particularly content or modality, 

in a particular group of students and facilitate the 

teacher's role as a manager (David Berliner, March 27, 

1987, personal communication) by providing information the 

teacher can use to more effectively organize his/her 

classroom. Thus, it will empower teachers and make them 

less dependent on summary generalizations about the 

cultural groups represented in their classrooms. 

The information developed in this study adds to the 

repertoire of the educational investigator (Graham, 197 9) 

in the form of constructs and strategies which can be used 

in addition to traditional research strategies to extract 

greater information from a body of data. The study 

provides information to use in subsequent generation of 

hypotheses regarding the organization of diverse behaviors, 
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attitudes, learning styles, etc., by the culture of the 

school (Chilcott, 1968b) or the culture of the community. 

In addition, hypotheses may be generated with regard to 

outliers, their variety, characteristics, and number in a 

given group and their function(s) in a classroom; the 

relation between the proportion of subjects allocated to 

the several types of groups; and educational functioning as 

well as future studies of data sorting techniques and 

descriptive conceptualizations. 

Studies of individuals who succeed or fail in 

educational endeavors will be able to identify reality 

based clusters of individuals within a success or failure 

group by focusing on profiles and one or both types of 

diversity. Interpretation of quantified data related to 

individuals in the groups will more accurately reflect the 

group and the individuals in it. 

Expanded studies in identification of characteristics 

of individuals who fill various functions in groups-

broker, mediator, innovator, manager, etc.--among teachers, 

students, and administrators, may use the concepts of 

diversity and these research strategies to study the 

similarity and differences of profiles of individuals in 

roles and the degree to which they are representative of 

the group. 
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Finally, the difficulties in identifying and describing 

cultural diversity, which have been noted (Linton, 1936; 

Wallace, October 15, 1984, personal communication), may be 

alleviated if the concepts of diversity and research 

strategies presented here are brought to bear on a 

rethinking of study design and data collection in both 

quantitative and qualitative studies. 

Assumptions 

This study was based on the following assumptions: 

1. Cultural diversity exists, is desirable at all 

levels of human activity, and is a legitimate 

object of educational study as it affects 

educational practice. 

2. The two conceptualizations of diversity used here 

are congruent with the two identified types of 

diversity, variability in form and distinction in 

kind. 

3. The two data processing techniques used here 

represent rules consistent with the two types of 

diversity. 

4. The two forms of diversity are alternatives which 

can be identified and described in any data set. 

5. The theoretical nature of the related variables or 

individuals under^consideration affects the 

effects of the data processing technique. 
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6. The conditions under which the data sets were 

gathered would not affect the effects of the data 

processing techniques. 

Limitati ons 

This study was subject to the following limitations: 

1. The method and rationale used during this study 

were guided by a principle of allowing as much 

naturally occurring diversity as possible to 

surface in the analysis. Traditional issues 

regarding "outliers" or the need to produce few 

groups were met from that perspective. 

2. This study considered only two conceptualizations--

one of each identified type of cultural diversity. 

They were metaphors taken from the field of 

cognitive psychology. In so far as this author 

knew at the time, there were no other appropriate 

conceptualizations to use. 

3. This study considered only two data processing 

techniques. No other techniques were found which 

represented sorting rules consistent with the two 

types of diversity. 

4. No attempt was made to identify theoretical 

attributes of either variables or individuals which 

might indicate that one form of diversity would 

apply better to some data sets than to others. 
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5. Different effects of pattern distribution or 

sorting of individuals might be obtained using 

different data sets of related variables. 

6. No generalizations regarding content of the data 

sets could be made. The study was exploratory in 

nature rather than experimental. The data sets 

were gathered under conditions which were not 

conducive to generalization (see Chapter 3, 

Methodology). 

Definition of Terms 

Core. One of the subgroups which resulted from Central 

Instance Analysis. 

CS. Cognitive Style data set. 

Cultural diversi.ty. Among humans, difference with 

respect to biological (Stini, 1975), behavioral, affective, 

or cognitive attributes in which the configuration may be 

variable in form or distinct in kind. 

Culture. The negotiation of levels of order and 

richness in the interaction between the symboling activity 

and the problem-solving activity that takes place between 

and among individuals when they work at some level of 

cooperation to promote their own and each other's survival. 

The material artifacts of a culture, as well as the forms 

of activities of individuals, represent encoded messages 
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regarding affective, cognitive, and sensory motor behaviors 

which have been, are now, or might someday be effective in 

exploiting a particular environmental niche (see Chapter 2, 

The Nature of Cultural Diversity, Culture, for multiple 

sources of this definition). 

Data processing technique. Procedure for sorting 

profiles with a sorting rule which is consistent with one 

of the types of diversity. 

Descriptive conceptualization. A linguistic model 

which is compatible with the sorting rule used in one of 

the data processing techniques and can be used to 

describe the results of the application of the data 

processing technique to a data set. 

Distinction in kind. The definition of diversity which 

represents a set of subordinate categories which are 

mutually exclusive. 

Diversity. The fact or quality of being (a) "distinct 

in kind", (2) "having variety in form" (Houghton Mifflin, 

1982, p. 412). 

GV. Goals and Values data set. 

End grouping. Those groups or categories which are the 

final result of the data processing technique in either of 

the research strategies. 

Prototype group. In Central Instance Analysis, that 

group of subjects for whom the values of the variables in 
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the group map are identical with the values in the group 

map, but which is diverse with respect to all other 

variables. 

Prototype variables. In Central Instance Analysis, 

variables which represent strong agreement among the group 

and are, therefore, said to characterize the group. 

Research strategy. A data processing technique 

combined with a descriptive conceptualization which matches 

the sorting rules used in the data processing technique and 

is used to describe the results of the data processing 

technique. 

Serendipitous variables. In Central Instance Analysis, 

variables with respect to which a Core was in 100% 

agreement but for which, in the earlier Core from which it 

was formed, there was not 7 0% or more agreement so it was 

not used in the selection process. 

Sorting rule. In data processing techniques, a formula 

or convention which is consistently applied to the data in 

order to identify groups within a larger group. 

Strong agreement. Identical value in 7 0% or more of 

the group. 

Variability in form. The definition of diversity 

which stands for a generalized representative of the 

superordinate category and the related subordinate members. 

The generalized representative is called the prototype. 
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Organization of the Remainder of the Study 

This study is organized into six parts. Chapter 2 is a 

review of the literature related to the identification and 

description of cultural diversity. 

Chapter 3 is a description of the methodology employed 

in the study to explore the research strategies. 

Chapter 4 is the effects and products of the study upon 

which the results in Chapter 5 are based. It is organized 

in the same order as the Hypotheses in Chapter 1. 

Chapter 5 contains the results of the study based upon 

comparing the hypotheses in Chapter 1 with the effects and 

products in Chapter 4. It is organized in the same order 

as the Hypotheses in Chapter 1. 

Chapter 6 contains the conclusions drawn from the 

study and recommendations for further study or actions. 

Chapter 6 is organized in the order of the general research 

questions in Chapter 1. 



CHAPTER 2 

REVIEW OF RELATED LITERATURE 

No systematic treatment of the topic of the role of 

diversity in the relationship between the individual and 

culture has developed in the literature of the social 

sciences despite the facts that: (a) the issue has been 

problematic at the levels of theory, research methodology, 

and practical applications; and (b) attempts to 

conceptualize or define the problem have emerged in the 

social sciences at those levels. This chapter reviews the 

theoretical and empirical attempts to define and solve the 

problem of cultural diversity. 

This chapter has four major sections and follows a 

pattern common to much of this study. The broad issues of 

culture and cultural diversity are first reviewed, followed 

by issues more specific to this study, the components of 

the research strategies. 

The first section, The Nature of Cultural Diversity, 

focuses first on the concept of culture and second, on the 

concept of cultural diversity, including the emergency, 

over time, of descriptions of cultural diversity on several 

levels of analysis. 
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The second section, the Identification of Cultural 

Diversity, reviews methodological issues concerned with 

data processing techniques which might be used in the 

identification of the cultural diversity. 

The third section, The Description of Cultural 

Diversity, reviews conceptualizations of diversity which 

might be used in the description of cultural diversity. 

The Nature of Cultural Diversity 

Culture 

Within the field of cultural anthropology, the 

determination of the locus of culture is the subject of an 

ongoing discussion. A major point in this discussion is 

whether culture exists and has its origin within man or 

exists and has its origin outside of man as the "super 

organic" (Kroeber, 1917), positions often referred to as 

the mentalist and materialist positions, respectively. For 

Clifford Geertz, a mentalist, "culture is the fabric of 

meaning in terms of which human beings interpret their 

experience and guide their action. . ." (Cone & Pel to, 

1969, p. 41), while for Michael Little and George Morren, 

Jr. (1976), materialists, culture is a "set of learned 

responses which are (1) solutions to environmental problems 

and which are (b) solutions to problems arising f rom past 

solutions to environmental problems" (italics in original, 
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p. 6) . The mentalist position, as here somewhat 

simplistically represented by Geertz, focuses on the 

symboling, meaning making capacity of humans and on the 

meaning full nature of culture. The mentalist position 

quite often seeks to define the emic perspective (Pike, 

1954), the point of view of the native of the culture. 

Rarely, however, does the mentalist position attend to a 

critical function of symboling: communication of 

information necessary to the survival of the individual in 

a group. 

In contrast, Little and Morren's definition, as a 

representative of the cultural ecologist, materialist, 

position takes an etic perspective and defines culture in 

terms of solutions to problems which are defined by the 

investigator. They dismiss, however, in two sterile 

words, "learned response," the rich, complex, and highly 

efficient symboling process which produces the "fabric of 

meaning" by which survival strategies are developed and 

transmitted. 

Roy Rappaport (1969) and Marvin Harris (1974) are among 

the cultural ecologists who have taken the position that 

the symbolic activities of life, particularly religion, do 

not develop content and meaning randomly, but rather as a 

reflection or reinforcement of survival strategies. Harris 
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(1974) demonstrated persuasively that the institution of 

the sacred cow in India persists to maintain a very 

delicate ecological balance in which cattle perform 

critical functions in limited numbers but would be 

destructive in large numbers. Geertz (1973), a former 

cultural ecologist who recanted the materialist position 

and took the search for meaning to new depths with his 

"thick description," admonishes students of culture to look 

for meaning in behaviors, in social action (p. 17), rather 

than in talk about behaviors or thoughts, or in the symbol 

system alone, as had been the data gathering strategy of 

the mentalists. 

Although it is not often explicitly defined as such, 

cooperation is an essential ingredient in both the process 

of developing and transmitting strategic solutions to 

stresses or problems present in the environment and the 

process of creating and using symbols. Stini (1975) 

stresses the value of cooperation among humans in promoting 

"adaptation through adaptability" (p. 12). Where humans 

cooperate, diverse behavior (sensory motor, affective, and 

cognitive), can be brought to bear on an environmental 

problem as it arises. Cone and Pel to (1959 discuss Yehudi 

Cohen's (1968, cited in Cone & Pel to, 1969) article 

"Culture as Adaptation", in which culture is presented as 
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the means through which humans'-strive not only to survive 

in the environment, but to transcend its limitations. 

The creation of symbols, of signs whose meaning is 

arbitrarily determined (Upton, 1961), depends on the 

cooperation and collaboration of those among whom the 

symbol is used (Upton, 1961). Geertz (1973) defines 

religion as "a system of symbols facting as models of and 

models for reality" (p. 93). Extending Geertz' definition 

of religious activities and artifacts to all cultural 

activities and artifacts, it can be argued that both 

cultural activities and cultural artifacts are utilized by 

individuals living in groups to communicate information 

about and approximate behaviors for, the immediate context 

as well as the larger context of life in that particular 

cultural niche. 

Over a span of time, a society will experience a 

varying quantity of organization in different areas of the 

social system (Wallace, 1971). Organization is a "Function 

of both the orderliness of a system (i.e., of the 

predictability of events) and of its richness (i.e., of the 

number of alternative events that can happen)" (p. 151). 

Wallace argues that religion functions to enhance the 

perception of both features in greater intensity than they 

occur in reality. Revitalization movements, such as the 
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Fang cult (Fernandez, 196 5), Ghost Dance (wallace, 1956), 

and Black Muslims (Shalaby & Chilcott, 197 2) occur when the 

richness or disorder of life is perceived to outweigh the 

coherence (Wallace, 1971) and are an attempt to reinstate 

order by integrating symbolic elements of the present with 

those of the more stable appearing past. Wallace suggests 

that societies are constantly concerned with levels of 

complexity and order, comparing the present levels to those 

of the past, an Utopian future, or to other societies. 

Therefore, culture is here defined as the: 

negotiation of levels of order and richness in the 
interaction between the symboling activity and the 
problem-solving activity that takes place between 
and among individuals when they work at some level 
of cooperation to promote their own and each 
other's survival. The material artifacts of a 
culture, as well as the forms of activities of 
individuals, represent encoded messages regarding 
affective, cognitive, and sensory motor behaviors 
which have been, are now, or might someday be 
effective in exploiting a particular environmental 
niche. 

Cultural Diversity 

The theoretical problem of cultural diversity for 

anthropology is aptly illustrated in a chapter entitled 

"Fundamental Insights from Anthropological Research" (Pelto 

& Muessig, 1980). In that chapter, Pertti Pelto lists as 

one of the postulates of anthropology, "Individuals, even 

in small-scale traditional societies, differ from one 
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another in attitudes, information, skills, culturally-

valued resources, and other attributes" (p. 78). He cites 

the findings of the Six Cultures studies (Whiting & 

Whiting, 197 5) in which he says that 11. . . child training 

practices of parents differed more intra culturally than 

they did across cultures" (p. 78) as some of the 

accumulated evidence which supports the postulate of 

diversity, even in small scale cultures. This view is in 

contrast to a major theoretical problem for research which 

Pel to poses later in the same chapter: "To what extent is 

it possible (and likely) for societies to maintain 

diversity, even disagreement, on basic values and beliefs 

and still maintain viable 'organized' social systems?" (p. 

81). He points out that early social science theory placed 

great emphasis on consensus in healthy societies but that 

recent "logical and empirical evidence" weighs against the 

adequacy of the consensual position (p. 81). 

Clifford Geertz (1973) tackles the problem by 

suggesting that the appropriate image for culture is 

neither the tightly integrated spider web nor the 

unconnected lump of entities in a pile of sand. 

It is rather more the octopus, whose tentacles are 
in large part separately integrated, nerutally 
quite poorly connected with one another and with 
what in the octopus passes for a brain, and yet 
who nevertheless manages both to get aroundand to 
preserve himself, for awhile anyway, as a viable 
if somewhat ungainly entity (p. 408) . 
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Cultural Diversity as Requisi te. In a discussion of 

cultural modes of experience, Geertz (1973) asserts that 

the opposites of the "dominant" tendencies are "equally 

well rooted" in a culture (p. 406). He goes on to state, 

And as there are some rather compelling 
theoretical reasons for believing that a system 
which is both complex, as any culture is, and 
fully joined, cannot function, the problem of 
cultural analysis is as much a matter of 
determining the independencies as 
interconnections, the gulfs as well as the bridges 
(p. 407). 

One of the compelling theoretical reasons to which 

Geertz refers is the reasoning in the logic of mechanism 

(Ashby, 1960). R. W. Ashby (1960) developed, in both 

mathematical and linguistic form, demonstrations to the 

effect that richly joined systems, in which every part was 

joined to every other part, could not effectively adapt to 

change in the environment because each part would 

communicate the change to the next part and then seek to 

reach equilibrium. In the process of seeking equilibrium, 

or acceptable limits of state, changes would be achieved 

which in turn would be passed to the next part, to be 

passed to the next part, etc. Where, on the other hand, a 

system consisted of several subsystems which were 

completely independent of one another, change which 

affected one subsystem would not affect the others. Thus, 



51 

the non-affected subsystems remain in equilibrium (values 

within acceptable limits) and only the affected subsystem 

must adapt in order for the entire system to have adapted 

to the change. Most systems, including cultural systems, 

lie somewhere between these two extremes, and Ashby1s 

argument is more complex than presented here. However, the 

analogy to a society in which all members were connected to 

each other so that a change in the environment impacting on 

one member would impact on all members in a sort of ripple 

effect and that efforts to achieve an adjustment to the 

change would again ripple through the group is clear. 

Adjustment to even a slight change would take a long time, 

be complicated immeasurably by additional changes, and 

distract members from the ongoing task of staying alive. 

The argument for the social utility of cultural 

diversity is strengthened in a study (Fernandez, 1965) in 

which individuals in a religious cult in Africa sacrificed 

consensus with respect to the meaning of symbols used in 

the cultural rituals in order to preserve the sens.e of social 

consensus or "at-one-ment". Moreover, within the cult, 

individuals who were "high participators" in the dancing 

activities of the ritual were low participators in 

articulating or developing symbolic meaning of the ritual 

objects, while the opposite was true of the older men who 

were low participators in the dancing activities. The 
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implication is that active participation in social 

interaction may preclude the discussions which would be 

necessary to gain consensus in matters of the meaning of 

symbols because the discussions might indicate points of 

social disjuncture which would preclude further social 

interaction. Fernandez argues that, in fact, when younger 

men who were active in dancing, brought up issues of the 

meaning of symbols it usually had two results: (a) it 

brought to light disagreement over the meaning of symbols? 

(b) it resulted in the withdrawal of a splinter group from 

the cult--a severing of the social interaction. Thus, it 

may well be that there is a functional utility of diverse 

beliefs, behaviors, or styles in the classroom and that 

identification of the cultural diversity would aid in 

understanding classroom dynamics with respect to learning. 

Origins of Cultural Diversity. If the diversity in 

systems in general and in cultural activities specifically, 

is requisite, in what ways does that diversity come into 

being? For the most part, that question has not been 

addressed. One possibility is that, during childhood, 

there are times when children are allowed a good deal of 

freedom and times when cultural restrictions are strictly 

imposed (Hart, 1974; Spindler, 1974a, 1974b). Hart (1974) 

noted that, in cultures which have initiation rites, 

childhood (prepuberty) is a time of few "known and visible 
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norms, 11 wide limits of tolerance, and a variety of 

attitudes and situations. Children spend a good deal of 

their time in playgroups, with their peers. Eibl-Eibesfeldt 

(197 0) describes play as a time in which mammals who are 

both satiated and feeling safe engage in activity which 

takes behaviors from several instinct governed clusters of 

behavior and combines them in new ways. When particularly 

satisfying sequences are found, they may be shared with 

other members of the social group. Play not only creates 

variability, for in times of play, action sequences are 

developed which will be needed at a later stage of life 

(1970). If, in humans, the culturally normative sequences 

of behavior, as the child has observed them, are the source 

of behaviors for recombination, then play becomes an arena 

in which the generation of variability, assimilation and 

accommodation to norms (Piaget, 1967), and cultural 

transmission by peers takes place. 

In Hart's conceptualization, post-puberty is a time in 

which education changes from informal to nonformal or 

formal in which there is a "high degree of standardization 

and correctness," "meticulously patterned" activities 

related to citizenship, myths, values, geography, art, 

biology, music, etc. The opportunities for the creation of 

variability and individual expression decrease 

dramatically. 



54 

Spindler (1974a,b) proposed that in all societies 

there are varying times of compression and decompression 

for individuals in which they enjoy relative freedom from 

cultural restraints or experience a relatively rigid 

imposition of cultural norms. The timing of these periods 

of freedom and restriction with respect to the sequence of 

development influences the sort of modal personality found 

in a society. While Spindler offered this construct as an 

explanation for the uniformity concept of modal 

personality, viewing the freedom times as opportunities to 

play with or elaborate on or vary the norms learned in the 

restrictive times, provides insight into the possible 

origins of diversity. 

However, an interesting train of thought is suggested 

by linking yet another view of culture proposed by Geertz 

(1974) with a discussion by F. G. Bailey (1969) of the 

rules in the game of politics. As part of a discussion of 

the relation between views of culture and views of man, 

Geertz proposed viewing culture not as "complexes of 

concrete behavior patterns" but as "a set of control 

mechanisms--plans, recipes, rules, instructions . . . for 

the governing of behavior" (p. 26). If the rules are 

viewed as monolithic in structure, diversity will not 

emerge. Bailey, however, offers a more intriguing 
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possibility. Rules, he says, are of two sorts: normative 

and pragmatic. 

Normative rules express "ultimate and publicly 

acceptable values" while pragmatic rules are "practical 

instructions about how to win" (Bailey, 1969, p. 4). 

Normative rules are broad general guides to conduct judged 

right or wrong. They can be invoked publicly to justify 

or encourage a particular course of action. Pragmatic 

rules "fill the empty spaces left by norms" (p. 5) and are 

neutral with respect to right or wrong. They define 

effective plans of actions and as such are more dependent 

on the context, from which effectiveness is judged. 

Normative rules tell people how they ought to behave in 

a given culture and, as such, may be the source 'of 

perceived uniformity--the "we speak with one voice" of the 

Fang cult (Fernandez, 1965, p. 907), which was belied by 

the evidence. Pragmatic rules, on the other hand, tell 

people how they may behave or what their chances are of 

maximizing their position in a cultural arena. They 

represent the "if this, then that" of life, the diversity 

of choices, behaviors, actions. 

Put another way, the normative rules suggest or define 

behavior when a cultural/social system can be perceived as 

in an ideal, homeostatic condition. Pragmatic rules 

suggest action as change impacts the system in large or 
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small ways, as the context changes. Pragmatic rules 

provide the capacity for flexibility of response for the 

requisite variability (Stini, 1975) necessary for a group 

to respond to conditions not adjusted to with normative or 

conventional responses. 

There is some evidence that normative rules preserve 

effective adaptations to past changes while pragmatic rules 

define potentially effective adjustments with respect to 

new changes or stresses in the cultural or social system. 

A study conducted by George and Louise Spindler in Germany 

(1974) tested their instrumental model of cultural 

transmission. The mode of instructional linkages 

postulates that children learn instrumental linkages, or 

relationships between activities and goals, in specific 

cultural settings. There are apparently a number of 

linkages which work for some individuals better than 

others, in some situations better than others. Out of this 

comes a "cognitive structure that is a kind of working 

model of the culture system . . . (which) permits the 

individual to maintain control of his life space so long as 

the established instrumental relationships within the 

system continue to function" (p. 4). Individuals learn 

instrumental linkages in the social and cultural contexts 

in which they function. The linkages taught by the school 

are conservative and traditional, more rural than urban in 



the Spindlers1 (197 4) study. They are comparable, 

apparently, to Bailey's normative rules. They tell what 

goals out to be pursued by which means. 

So long as the press of modern urban living does not 

impinge on the lives of individuals, they make choices 

consistent with the school transmitted-1inkages. When, 

however, the new and modern come into the lives of 

individuals, pragmatic considerations become primary 

(Spindler, 1974a & b), and appropriate goals and action 

paths to achieve them are identified and chosen more 

frequently. 

Children are able to maintain cognitive control over 

the conflicting dimensions of these two types of linkages 

(Spindler, 1974a & b). Rather than being a source of 

confusion or loss of identity, the different instrumental 

linkages compliment each other in the life of an 

individual. "Pragmatism has priority in critical areas of 

choice, but an idealized or romanticized identity provides 

a security base" (1974a, p. 5). 

Cultural Diversity in Individuals. The 

normative/pragmatic distinction gives some clues as to the 

source of diverse behaviors, and it hints at the role of 

context which is discussed below. The problem of 

describing or classifying the range of behaviors from 

normative to pragmatic can be somewhat simplistically 
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solved by referring to Linton's (1936) early classification 

of behaviors, values, artifacts, symbols, and institutions 

according to "the extent to which elements within each 

category are shared by the society's members" (p. 272). 

While difficult to operationalize, the four category system 

is useful in sorting the complexities of apparent 

uniformities in the face of disturbing variability, 

universals were those cultural traits "common to all sane, 

adult members" (p. 272) of the group. Specialties were 

those in which only a socially identifiable category of 

individuals (men, women; young, elderly; various 

occupational groups, etc.) participated. Alternatives were 

those traits shared by a large number but not all members 

of the total group or of a socially recognized category. A 

fourth category, Individual Peculiarities, were just that: 

traits found in such a few number of individuals as to be 

considered not shared. Linton did not feel that these 

traits could be considered part of culture and yet they 

were critical in cultural dynamics (p. 274). Individual 

Peculiarities, diversity in extreme, were the locus of 

inventions, discoveries, and innovations which might later 

prove to be the requisite ingredient in an adjustment the 

society would need to make to a stress of change (p. 274). 

Other scientists have taken up the interest in the 

nonconformist or deviant as a positive force in society and 
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culture. Bernard Suran (1978), a psychologist, in a study 

of individuals he prefers to call "oddballs" defines 

several purposes for oddballs, who represent part of the 

diversity of behavior present in a given context. Oddballs 

signal the need for change, "act as 'scouts' by which more 

conventional individuals are able to test out and plot the 

possible directions" of change (p. 204). They may also, 

however, be the ones who hold on to "conventional" 

behaviors and values in the face of rapid change (p. 148). 

Despite Suran's (1978) devotion to oddballs and the 

study of them, oddballitry, his underlying perspective is 

that of uniformity. He sees the mainstream of social life 

as monolithic in its structure and the oddballs as opposed 

to that structure. Quoting B. F. Skinner's famous maxim, 

"Behavior is a function of its consequences," Suran 

hypothesizes that "perhaps oddball behavior is produced and 

controlled by subtle rewards evoked from the environment," 

that oddballs are "merely products of their environment" 

(p. 199). He seems to mourn that in the end, Skinner 

steals the thunder from oddballitry itself" (p. 199). 

Suran fails to realize that it is precisely because the 

social and cultural system may require and provide rewards 

for highly individualized behavior that individuals have 

the freedom to develop unique patterns of thought, belief, 

or action. Behaviors which are not highly adaptive to the 



6° 

present reality are preadaptive in Stini's (1975) terms and 

represent a pool of future solutions to problems. In 

Linton's (1936) classification of participation, 

preadaptive behaviors would fall in the categories of 

Alternatives or Individual Peculiarities rather than in the 

categories of Universals or Specialties. 

The Role of Context. One of the difficulties in 

operationalizing. Linton1s (1936) classification in the 

study of cultural diversity is in the development of a 

profile of traits. It is tempting to label a person as an 

Universal or Alternative on the basis of some obvious or 

relevant trait or set of traits. Richard Thompson (1975), 

discussing the relationship between personality and 

culture, points out, however, that anthropologists must 

recognize the cultural patterning of traits (as in Linton's 

classification), as well as the varied organization or 

totalities of traits in individuals. Thus, Linton's 

classification applies best to the cultural patterning of 

traits. In discussions of conformity and deviance, there 

is a reductionist tendency to speak of conformists and 

deviants as individuals. While Suran (197 8) argues that 

one cannot be a conserver and an innovator, it seems 

possible that from a perspective of diversity another 

condition is more likely. In 1934, Ruth Benedict discussed 

but did not cite "recent important experiments" in 
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experimental psychology in which there turned out to be not 

honest-dishonest persons but honest-dishonest situations 

(Benedict, 1959, p. 236). More recently, Manuel Ramirez 

III and his associates, in a manual for teachers working 

with ethnic minority children, stated 11. . .we think it is 

important to say that it is better to think of Field 

Sensitive or Field Independent behaviors rather than Field 

Sensitive or Field Independent persons. Very few people 

are entirely Field Sensitive or Field Independent" 

(Ramirez, Cox, Macaulay, & Macias, 1978, p. 9) (italics in 

original). The choice of behaviors exhibited at any time 

depends upon, again, the context: what is being done, 

where it is being done, and who is present. 

George M. Foster (197 9) addresses the issue of personal 

or individual variability in an article on the "hot/cold" 

dichotomy of Latin American humoral pathology. Over a 

period of years he noticed that three key informants gave 

varying responses with respect to the qualities of common 

foods. 

Others had noted variability among informants. 

Foster's list numbered over 3 00 foods in 197 9 and he found 

100% agreement "relatively rare, 11 but found that with 15-

20% ("a significant number" [p. 180]) of the items there was 

90% agreement or better. 
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Foster's (1979) three informants averaged about 20% 

variation in their replies, and he believes that "variation 

of this magnitude also will be found to characterize the 

repeat answers of informants in other communities where the 

hot/cold dichotomy is well entrenched" (p. 181). 

Foster (197 9) saw the sources of this variation in both 

situational factors and in the eliciting techniques of the 

anthropologist. Normative, learned, rules for classifying 

the foods, either singly memorized or memorized with 

respect to the characteristics of the ailments they are 

used to heal, play off against more situational, pragmatic 

considerations, including the idiosyncratic psychological 

effects foods have on the informant, as well as the fact 

that illnesses are usually treated with several herbs and 

people often hedge their bets and use some of each type of 

herb. The relative intensities of foods enter into the 

classification, depending on the order in which the 

anthropologist presents them. If two foods which are hot 

are presented together, one may be labeled cold to preserve 

the labeling of the other, although one is usually 

considered more or less hot than the other. The sequencing 

of foods may also induce boredom and monotony which may 

influence an informant's decision on occasion. Different 

life situations such as "sickness, pregnancy, lactation, 
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hospitalization," etc. (Logan in note 6) may also influence 

the perceived qualities of foods. 

While Foster (1979) has found that asking for a reason 

for the classification tends to increase internal 

consistency, the situations in which pragmatic rules are 

useful—variability in use, states of foods, and life 

situations--make absolute consistency difficult if not 

impossible. 

The pragmatic rules are no longer of idle, academic 

interest. Is a normative or pragmatic rule operating when 

a child chooses to demonstrate field sensitive behaviors in 

a classroom which normally rewards field independent 

behavior? What elements of context are present to invoke 

those rules? What subsystem is operating and in what ways 

is it independent of the subsystem which contains contexts 

and rules for the invoking of field independent behaviors? 

"If our goal is to truly understand behavior, then we must 

see the individual as possessing a variety of modes of 

functioning, and we must organize our inquiry in such a way 

as to follow variations in behavior as environments and 

contexts vary" (Glick, 1974, p. 381) . 

One attempt to begin- to specify the dynamics of 

variation in behavior over context was the development of 

the concept of multiculturalism (Gibson, 1976; Goodenough, 

1971). In multiculturalism, as defined by Ward Goodenough 



64 

(1971, 1976), the definition of culture shifts away from 

ethnicity to "standards which the individual attributes to 

a particular set of others. . . . Insofar as a person 

finds he must attribute different standards to different 

sets of others, he perceives these sets as having different 

cultures" (1971, p. 37). That "culture" can then take a 

variety of forms depending on the level of analysis 

attempted. The levels, in abbreviated form are as follows: 

1. expectations people attribute to other people; 

2. expectations people attribute to specific sets 
of others as appropriately operative in 
social situations; 

3. the variance in expectations people attribute 
to members of networks or groups of which 
they are a part; 

4. the number, overlap, and content of several or 
a large number of interaction networks in a 
social unit; 

5. the total range of knowledge of and competence 
in various macro- and micro-cultures that is 
possessed by members of a given social unit; 
(Goodenough, 1976, p. 5). 

Goodenough1s contention (see also Gibson, 197 6) is 

that, given this definition of culture, multiculturalism is 

a normal human experience. In this view, cultural 

diversity does not appear to be an issue. Instead, culture 

is redefined at one level up from the level at which it 

might appear that cultural diversity would exist. For 

example, if there is a concern that there may, in fact, be 
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a wide range of expectations people attribute to other 

people (level 1), that range can be defined in terms of the 

expectations people may attribute to specific sets of 

others as appropriately operative in social situations. By 

limiting the attributions to specific sets of others the 

diversity of expectations which a person attributes to 

others can be cleanly (or hopefully so) categorized and 

made more uniform. 

More concretely, the point of this type of 

multiculturalism is that individuals can learn to adjust 

their behavior to a particular set of others with whom they 

are interacting at the moment. Degree of experience with 

the group will influence the proficiency with which the 

individual demonstrates acceptable behavior. 

The identification and description of diversity becomes 

an issue if one tries to operationalize Goodenough1s 

concept of prediction in the study of language and culture. 

He pointed out that in some scientific endeavors prediction 

means the ability to predict a precise event. In areas of 

language and culture, because of idiosyncratic variations, 

prediction is aimed at predicting whether or not a 

particular speech or cultural event will be acceptable 

(Goodenough, 1971, p. 21) to the group or individuals at 

which it is directed. That is, has the originator of the 

event adequately attributed expectations to the particular 
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set of others? Goodenough did not specifically state that 

the particular set of others might, in fact, have a set of 

expectations that included a range of acceptable behaviors 

rather than a specific set. , He postulates a propriospect, 

or set of individual expectations, from which a reasonable 

inference might be the range of expectations on the part of 

others. Nor does he distinguish between normative 

expectations and pragmatic expectations. 

Goodenough (1971) does not address profiles of 

expectations on the part of a set of others. It seems 

reasonable to assume that each "other" in a set of others 

has an expectation or acceptable range of values of 

expectation along each of several dimensions relevant to a 

+particular context. The propriospects of the individual 

others in a group of others, taken together, then 

constitute a range of expectations from which an individual 

can choose. But, it does not seem likely that a profile of 

behaviors containing a random assortment of Universals, 

Alternatives, Specialties, and Individual Peculiarities, 

which would be individually acceptable, would be, de facto, 

acceptable in combination. To identify the range of 

profiles of behaviors or events which would be acceptable 

in a given context, the researcher would have to specify 

the features of the context, the normative expectations, 

and the pragmatic limits on behavior. 
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Equivalence Structures. The expectations of the 

other(s) for ego and the expectations of ego for the 

other (s) come together in Wallace's (1961a) equivalency-

structure. An equivalence structure is a logical, graphic 

representation of a property inherent in the definition of 

a system. 

A system may be defined as a set of variable 
entities (persons, objects, customs, atoms, or 
whatever) so related that, first, some variation 
in any one is followed by a predictable (i.e., 
nonrandom) variation in at least one other; 
second, that there is at least one sequence of 
variations which involves all of the entities 
(Wallace, 1961a, p. 32). 

An equivalence structure is the representation of the 

response of one entity to the variati.on of another. In 

human, cultural terms, an equivalence structure is a 

representation of the response of one person (B) which 

follows the initial action on the part of another person 

(A). The interaction is built on the expectation, 

developed over time, that when A performs al, (sooner or 

later) B will perform bl. The individuals in an 

interaction may not know one another, as in a mail-order 

transaction, and certainly do not need to know the motives, 

personality, cognitive structure, or life goals of the 

other. A distinction similar to the linguistic distinction 

between competence and performance is relevant. 

Individuals may think or believe or prefer to act in a 
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certain fashion, but may choose to act, think, and perhaps, 

believe, in some other fashion depending on the 

requirements of the context. The essence of equivalence 

structures is that individuals behave in predictable 

fashion in order to initiate or respond to behavior in 

others in order to further their interests, particularly 

those related to physical and emotional survival, 

regardless of their own mazeway, propriospect, or 

construction of reality. 

The problem is not so simple, however. In any system, 

changes within a given range are defined as no change, and 

changes within other ranges signal the necessity of a 

response which itself may be within a specified range of 

values rather than a single value. For example, the Friday 

spelling test has been given to Sam Smith's fourth grade 

class. Students who spelled all words correctly will 

receive a sticker from the teacher. 

The criterion of "correctly spelled has an acceptable 

range of values. All letters must be present and in 

conventional order. Formation of letters may vary within a 

range that is subjective: letters where a "t" should be, 

which are single line, tall, and pointed at the top are 

counted as a "t" rather than as an "1", even if not 

crossed. Letters where an "i" should be which are single 

line, short, and not dotted are counted as an "i". Thus, 
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there is a range of values with respect to the spelling of 

a word which signals the necessity for Sam Smith to respond 

with a sticker. 

There is a range of values for stickers which is 

considered an acceptable response. Students will accept 

pressure sensitive stickers, whether scratch 'n sniff, 

metallic, or printed, but protest vigorously-if Sam Smith 

offers a sticker which must be licked, such as Wildlife 

Federation stamps. 

Students may then adhere the sticker to any of several 

acceptable surfaces--spelling paper, notebook, "sticker 

book," or their own clothing, but not to desks, school 

books, walls, or the clothing of others. Or, the student 

may choose to save the sticker and use it in a non-school 

context. 

The equivalence structure in this example is the "if X, 

then Y" of "If the student spells all words correctly, the 

teacher gives a sticker." The adherence of the sticker 

would conventionally be called a consumatory act, the 

"because" of "Why did the student spell the words 

correctly?" But the meaning as well as the value of the 

consumatory act is subject to a wider range of variation 

than a simple system description can predict. An 

individual child may refuse the sticker, give it away, or 

throw it away, thus seeming not to participate in the total 
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transaction. Such a child, may, however, repeatedly spell 

all words correctly and be as indignant as the rest if 

stickers are not given out. 

This example does not negate the importance of the 

equivalence ' structure as a conceptualization device. 

Rather it indicates the need for a way to represent the 

range of possible variations in individual behaviors and to 

describe those variations before a really complete account 

can be given. Equivalence structures, if modified in some 

way to include the acceptable range of values in a 

performance, could be used to describe transactions between 

individuals, between groups, institutions, or nations. 

Critical to many transactions at whatever level is the 

discovery of the acceptable range of performance in an 

equivalence structure. A thinks that if she performs al, 

B will perform bl. A then seeks to determine what 

variations of al will continue to produce bl; or what 

variations of al will produce variations of bl that are 

acceptable as a response to A? This negotiation of the 

equivalence in the equivalence structure is one of the 

activities of cultural transmission (Gearing, 1973), and 

provides one way in which organization—both order and 

complexity—are achieved. 

Freedom without law and order would mean chaos. Order 

without disorder would be deadly and eliminate the 
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necessity for individuals. Clearly, the question of 

culture as the organization of diversity links to long 

standing, important philosophical questions. Because of 

the behavioral and cognitive plasticity of humans, they are 

at once able to create both a greater degree of order and 

disorder than are animals which are more instinct bound. 

Culture as the mechanism by which plastic and diverse 

humans bring both order and richness to their lives appears 

to be a powerful force in human affairs. A uniformitarian 

study of individuals and culture focuses a great deal of 

attention on child development (Wallace, 1961a): what are 

the mechanisms by which a child comes to embody his or her 

culture? 

If the organizational view is adopted, however, 
then the problem of greater interest is the 
processes by which individually diverse organisms 
work to maintain, increase or restore quantity of 
organization within their own psychological 
systems and within sociocultural and physical 
systems of which they are components (p. 92) . 

Studies of Cultural Diversity. A number of studies 

have attempted to deal with the processes by which order 

and richness are maintained within and between individuals, 

groups, institutions, nations, etc. 

At the individual level, persons manage the' productions 

involved in a great many interactions of varying degrees 

of intensity (Goffman, 1959). Some of these interactions, 

i.e., wife, are the result of taking on a socially 
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prescribed status, while others, i.e., confidant to person 

A, may be more idiosyncratic, particularly in a large 

society. In order to try to describe and explain the 

complexity of these roles in urban life, Ulf Hannerz (1980) 

postulates a theoretical construct, role inventory, as a 

"total array" of relatively standardized mores of purposive 

behavior "known within some major social unit" (p. 317). A 

role repertoire is "the particular series of modes of 

behavior in which one individual is involved" (p. 317). 

Both of these collections of roles can be divided into 

domains such as kinship, but also into provisioning, 

neighboring, recreation, etc. He is then, theoretically 

able to identify, on the basis of role-discriminatory 

attributes (sex, age, ethnicity) as well as individual, 

contextual, attributes, which of the roles in the role 

inventory are in a given individual's role repertoire. 

Erving Goffman's many studies (1967, 197 0 among others) 

of facework are another example of processes by which 

individuals and groups maintain both order and richness, 

i.e., organize the diversity of perceptions, expectations, 

and behaviors in their lives. 

Frederik Barth (1969) on the other hand, demonstrates, 

in the study of Swat, the ways in which three ethnic and 

political groups exploit a single environment. There is 
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both an order and disorder iln the ways in which the three 

groups maintain separate heritages while interacting both 

politically and economically. 

The Zuni, an American Indian group commonly stereotyped 

after Ruth Benedict's (1959) Appolonian characterization, 

were found by John M. Roberts (1961) to be highly diverse 

with respect to both behavior and cognitive orientations. 

Roberts reviewed the diversity, not as a sign of 

disintegrating culture, but as an adaptive mechanism which 

served to channel potentially destructive emotions (1961) 

and as an information storage system (1964). 

Color usage (Robbins, Pollnac, & Bukenya, 1973) and 

kinship terminology (Freed & Freed, 197 0; Kay, 197 4; 

Sanday, 1968; Sankoff, 1971; Tyler, 1966) are two 

traditional cultural categories which have been found by 

numerous investigators to be subject to considerable 

intracultural variation. 

Frank Cancian (1967) was able to find differences with 

respect to socioeconomic group in adoption of innovations 

among Mayan Indians of Chiapas. More importantly, he found 

"a good deal of variation within each of the four status 

groups" (Cancian cited in Pelto & Pelto, 1975). 

Pelto and Pelto (1975), on the basis of a review of the 

literature dealing with intracultural variation, agreed 

with J. M. Roberts that small units such as the household 
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are the appropriate units for the study of cultural 

adaptation (p. 13). The Peltos further stress their 

agreement with Goodenough (1971) that the locus of culture 

must be within individuals (Pelto & Pelto, 1975, p. 12). 

Interestingly enough, despite the concern with 

individuals, the unit of analysis in many, if not most, of 

the studies of intracultural variation is the variable, 

usually a single variable, rather than an individual 

profile of related variables. This permits the use of R-

factor analysis in the data analysis but puts the student 

of intracultural variation in the position of championing 

the individual or small group while viewing the problem 

from a group perspective of variables, thus losing what may 

be the critical point of the study. 

An excellent example of this is Ralph Bolton's study of 

Qolla aggression and hypoglycemia (1973) in which he takes 

up another of Wallace's (1961b)- suggestions: to look for 

the biological bases of cultural behavior and mental 

illness. Bolton concludes that there is a relationship 

between mild hypoglycemia and aggression in this Andean 

group, and offers an explanation of social, cultural, and 

environmental factors which contribute to the hypoglycemia. 

They include: inadequate food production and dietary 

deficiencies; premature births, anxiety caused by 

capricious weather, hypoxia, coca chewing, alcohol 
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consumption, population density, and the preclusion of 

cooperative behavior in the solution of the food production 

problems because of the aggression. Bolton devised a model 

of the "Bio-aggression system of the Qolla" (p. 251) in 

which he indicated the complex relationship among and 

between these and other factors in the environment. 

There are some problems with his analysis, however, -

that an organization of diversity approach, with data 

examined as profiles, might have made clearer. Bolton 

begins by making a sweeping, uniformitarian statement, 

that hypoglycemia is "widespread." Fully 55.5 percent of 

the men appear to be affected. The total N in the study 

was 54. Slightly more than half of a group so small that 

each individual accounts for 1.81% of the total seems 

somewhat less than widespread. However, of the 13 highest 

ranked aggressors, 11 are mildly hypoglycemic, one is 

severely hypoglycemic. Having established that mild 

hypoglycemia is found in a large portion (84.6%) of the 

high aggression group, Bolton attributes possible 

correlates and causes which, interestingly enough, affect 

all or most of the members of the community: hypoxia, 

nutritional deficiencies, coca chewing, etc. 

The only correlations he gives are correlations between 

a measure of population density (distance of the 
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individual's house from a major village path) on the one 

hand, and hypoglycemia or aggressiveness, on the other. 

The correlation between path distance and hypoglycemia 

(.289) was statistically significant (probability not 

given, however) but of little practical significance, 

accounting for about .8% of the variance. The correlation 

between path distance and aggression was lower yet (.102) 

and not statistically significant. 

If Bolton had constructed profiles for each of the 

individuals over the variables he felt were relevant, would 

some internal pattern have become apparent? Such a profile 

might include: 

GTT rating (glucose tolerance test); 

aggressiveness rating; 

premature birth (yes/no); 

presence or absence of serious diseases; 

nutritional status; 

coca chewing (yes/no; length of time); 

alcohol consumption; 

house-major path distance. 

The use of a profile seems reasonable. Visual inspection 

and intuitive manipulation might have yielded some 

interesting patterns. 

Billie De Walt's (197 9) study of the adoption of 

innovative techniques in a Mexican elido used factor 
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analysis with variables that were apparently dichotomous 

(innovation present or not). The analysis provided clear 

factors and use of profiles appears to have been 

unnecessary since only a few (12/62) ejidatarios adopted 

more than two innovations and a like number (13/62) 

invested in two. However, given the diversity within the 

adoptive process that she found, one wonders if the 

adoptions themselves were more a matter of degree rather 

than present/absent and whether, in that light, analysis of 

profiles might have been provided less clear factors, but 

perhaps more intereseting and realistic information 

regarding the sample of ej idatarios studi ed. 

One problem in dealing with profiles is how to sort 

them in a systematic fashion to produce meaningful results, 

in this case, some evidence of intracultural diversity over 

a set of related traits. The following section will 

review some of the literature relevant to the 

methodological question of procedures for sorting profiles 

from both a uniformitarian and organizational point of 

view. 

The Identification of Cultural Diversity 

A major first step in operationalizing a study of 

cultural diversity is to have a systematic way to identify 

the diversity within a group. As with interest in and 

formulations about cultural diversity, interest in and 
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formulations about comparing and sorting individuals via 

profile analysis has been of concern to investigators for a 

number of years, with equally mixed resolution. 

Historical Developments 

Early interest on the part of psychologists reached a 

pitch 25 years following Spearman's introduction of factor 

analysis in 1925 (Stephenson, 1952), when The Psychological 

Bui1etin published adjacent articles by William Stephenson 

and Raymond Cattell arguing the uses of factor analysis in 

identifying relationships among variates. The apparently 

single area of agreement between the two scholars was that 

a data analysis in which individuals are the variate and 

traits are the population or cases is called Q analysis. 

This is in contrast to R analysis, the more conventional 

type of data analysis, in which traits are the variate and 

individuals are the sample or cases. 

In the 1952 article, Stephenson claimed that in the 

light of early lack of clarity about the implications of 

factor analysis he had defined Q analysis as a mere 

"experimental adjunct" to R analysis (1952, p. 483). By 

1935 he had identified the two types of factor analysis as 

entailing "wholly different principles . . . leading to 

quite different . . . methodologies (author's italics) 

(1952, p. 483). According to Stephenson, the influence of 
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R. A. Fisher's 1942 book, The Design of Experiments and 

"modern logical analysis" made him certain that not only 

were the two separate and not simply reciprocals, but that 

Q analysis was concerned with "postulatory-dependency 

methodology" (p. 485), in which postulates are declared at 

the outset of the analysis and dependent effects obtained. 

Q analysis, in Stephenson's view is deductive, while R 

analysis is inductive. In Q analysis hypotheses relating 

to a psychological theory are tested on a small data set 

collected from a single individual. Stephenson was thus 

arguing for a Q methodology. The data gathering strategy 

of the methodology, in which a single subject sorts a set 

of statements which has been constructed according to a 

psychological theory, continues to be called Q methodology 

or Q sort method (Nunnally, 197 8) and is distinct from Q 

analysis, the concept advanced by Cattell. 

In 1946, Cattell attempted to synthesize the existing 

types of factor analysis into a single covariation chart 

(Figure 1) which implied "new logically possible designs of 

factor analysis" (Cited in Cattell, 1952, p. 499). The 

covariation chart resulted in six types of factor analysis 

designs which in turn resulted from the logical 

combinations possible when considering that attributes are 

measured over objects (persons) across circumstances, "or 
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Figure 1. The Covariation Chart (Cattell, 1952, p. 501 
[public domain]). 

whatever in the situation varies from occasion to occasion" 

(p. 500). Attributes, persons, and circumstances become 

axes for a geometric space in which various types of 

correlations can be represented. R-technique, the 

conventional method of data analysis, represents 

correlation of two different tests over a set of people at 

one point in time. R-factor analysis involved the inter-
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correlation among a number of variables and the search for 

sets of variables among which the correlations are high. 

The factors were variables which appeared to measure common 

traits (Cattell, 1952). 

In the Q technique, two individuals' scores on a set of 

traits, obtained on a single occasion were correlated. In 

the factor analysis, the intercorrelations among a number 

of individual profiles (scores on a set of variables) were 

to be searched for sets of individuals among which the 

correlations were high. The factors were "types" of 

individuals. Q technique has its chief use as a 

classificatory device for finding the subpopulations in a 

nonhomogeneous population. . (Cattell, 1952, p. 502). 

While Stephenson (1952) argued that there were two 

methodologies, Cattell (1952) supported the argument of 

others in the field (Burt, 1933) that the two were 

interchangeable in effect and meaning and that the R 

technique was preferable. Cattell (1952) denied the 

necessity for the special Q sort in the Q technique, 

arguing that the data sets in Q and R were simply 

transposes of one another. The chief value of the Q 

technique lay, as noted above, in its ability to identify 

"species types" in a nonhomogeneous population, but only 

when the nonhomogeniety was known and provided for in the 

sampling technique. 
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At about the same time, Anthony Wallace (19 52), in his 

dissertation research, proposed to use the Rorschach 

psychological tests to systematically "describe the 

personality syndromes characteristic of members of a 

sociological community . . . from psychological rather than 

cultural data" (p. 53). Current practice at the time 

(Hallowell, 1942, 1945; Honigmann, 1949; Oberholzer, 1944, 

cited in Wallace, 1952) consisted of calculating mean 

scores for factors in the Rorschach protocols and 

constructing a "mean profile" which was then interpreted as 

if it were the profile of "normal" members of the group. A 

variation in that practice (Billig, Gillin, & Davidson, 

1947-48, cited in Wallace, 1952) grouped traits of the 

highest incidence and made inferences about the meaning of 

those groupings. Two problems were apparent with these 

approaches. The first was with the use of the mean to 

characterize a group (Schafer, 1949), the second with the 

difficulty of identifying the number of individuals who 

actually possessed the traits in the "mean profile" 

(Wallace, 1952, p. 57). The solution, arrived at in 

concert with Dr. Malcolm G. Preston, was to identify the 

mode for each of 21 factors, then identify the records 

which ere indistinguishable, using the Standard Error of 

Measurement (SEM) as criterion, from the mode on all 
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measures simultaneously. These individuals constituted the 

modal type. (The SEM was calculated for each factor 

using .80 as an arbitrary r taken because reliability 

estimates by various investigators varied widely). 

Twenty-six of the 7 0 records (37%) fell within the modal 

group, while another 16 (23%) were similar- enough to be 

considered as clustering around the modal type and were; 

labeled submodal. The remaining 40% were not considered 

modal, although members of the group possessed values of 

factors identical to the modal type. 

A problem with using the mode was that, in the case of 

the M scores, which ranged from 0-117, with the most of 

the scores falling within 0-12, the mode was 1 and the SEM 

was 4. But the SEM cannot range 4 on ei ther side of the 

mode, 1. Further there were only 18 cases with a score of 

1, approximately 26%. Wallace recognized the difficulty in 

using the SEM (p. 66) but, for the purposes of the study, 

since he was not making psychological interpretations about 

individuals, chose to consider the difficulties as 

insignificant. 

Other anthropologists were interested in using 

quantitative methods to cluster profiles of related traits. 

In 1954, Forrest E. Clements summarized some of this 

interest and the controversy surrounding a paper he and two 

colleagues published in 1926 advocating the sue of a 
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quantitative technique in the analysis of ethnographic data 

(Clements, Schenck, & Brown, 1926 cited in Clements, 1954). 

In the 1954 paper, Clements again described a statistical 

technique to be applied to cluster groups identified in 

ethnographic studies. As a check of the accuracy of the 

technique, Clements chose to cluster a set of culture 

traits found in a group of northwest California tribes 

which had previously been grouped by Kroeber (1939 cited in 

Clements, 1954) whose conclusions had generally been 

accepted as correct (Clements, 1954, p. 183). The 

clustering technique used by Clements gave results 

identical to those of Kroeber (p. 183). Clements felt the 

method he demonstrated, which incorporated a "coefficient 

of belonging" (Holzinger, 1937) and "some of the steps of 

cluster analysis as developed by Tryon" (cited in 

Clements, 1954, p. 182), would be easier to use than 

methods in use at the time, with data sets consisting of 

even moderate (20-30) numbers of groups to be clustered. 

He advocated the use of "punch cards" and "automatic 

machines" (p. 185) to do the initial calculations, but the 

essential cluster analysis had to proceed by hand via 

several large charts. It was a tedious procedure, too 

tedious to be done by hand in today's world, but similar to 

some contemporary techniques which make use of computer 

programs for the entire procedures, as described below. 
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Contemporary Practices 

Another strategy, which makes use of the advantages of 

computers, is to use multidimensional contingency tables 

when the data are categorical (as they were in Clement's 

1954 paper), and models to calculate the expected 

frequencies (Tukey & Borgida, 1983) . The procedures are 

complex, and required seven models to describe 2 5 subjects. 

Tukey and Bordiga were concerned with models for 

representing criteria by which individuals make judgements, 

and argued that a single model will not adequately 

represent even a small group of subjects. In instances in 

which a model or stereotype was available, methodology 

such as was used in this study would be fruitful to 

consider. 

Tukey and Borgida (1983) addressed the issue of a 

typical or average subject by constructing a modal judge, 

in which the modal response fore each of the 432 items in 

the questionnaire was used to construct a "case." Unlike 

Wallace's study, in his construction of a modal criterion, 

the model which fit the modal judge was not among the seven 

used to describe the subjects, and was inadequate with 

respect to all cases in the study (p. 148). 

General Cluster Analysis 

Currently, data processing techniques which identify 

subgroups within a group are known as profile analysis or 
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cluster analysis (Nunnally, 1978). There are two main sets 

of profile analysis. The first is that in which the 

subgroups, such as occupational categories, are known and 

the purpose is to identify which individuals belong in the 

group. When a great deal is known about culture as the 

organization of diversity, it may be that it will be 

appropriate to use these methods, known as discriminatory 

analysis (Nunnally, 197 8) to test hypotheses about group 

membership with respect to a particular type of cultural 

diversity and a set of relevant educational variables. At 

this point in the development of knowledge about cultural 

diversity, it was not appropriate to consider 

discriminatory analysis for use in this study because not 

enough was known about variables of cognitive style, goals 

and values, or cultural diversity to predict a priori 

groups. 

The second set of profile analysis procedures is 

concerned with contexts in which the groupings are to be 

determined on the basis of the scores in the profiles. The 

groups are sought within the data itself on the basis of 

similarity among the profiles. These procedures are also 

known as cluster analysis. 

Cluster analysis itself is a remarkable example of the 

diversity which can be found within an entity intuitively 
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defined as a unit. Despite the great variability in 

procedures, there are two general steps in the 

identification of subgroups or clusters. 

The first step is to determine a measure of similarity 

or difference between each profile and all others. There 

is no agreement as to which measures should be used 

(Clements, 1954; Everitt, 1974; Spath, 1980) although 

individual practitioners appear to favor one over the 

other. An early measure (Pearson, 1928 cited in Cronbach & 

Gleser, 1953), the "coefficient of racial likeness," was 

developed to measure the similarity between two groups or 

an individual and a group, in anthropology. There were a 

number of criticisms (see Cronbach & Gleser, 1953) and it 

was not used widely. While Everitt (1974) argues that 

various measures give differing results, Spath argues the 

comparability of some measures under certain conditions. 

All of the arguments are mathematically complex. One 

commonly used measure is a distance measure, D, proposed 

by Osgood and Suci (1952) and Cronbach and Gleser (1953). 

D is the "square root of the sum of the squared differences 

between coordinates of the same dimension" (the same 

variables) (Osgood & Suci, 1952, p. 253). The most 

commonly used measure of similarity between profiles is the 

product moment correlation coefficient, r (Everitt, 1974). 

Selection of measures usually depends on mathematical and 
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personal preference criteria rather than on the 

relationship of a measure to an underlying theory regarding 

the variables, their co-occurrence in profiles, or the 

nature of the diversity implied in the clustering. 

The second step is to apply a systematic procedure to 

identify clusters based on the measure of similarity or 

distance. As with measures of similarity or distance, 

there are a number of techniques which can be used. The 

main categories of techniques and the general procedures 

described in them are described below (Everitt, 1974). 

Hierarchical Techniques. In hierarchical techniques, 

(Everitt, 197 4) groups of objects are themselves classified 

into groups, resulting in a multilevel "tree" or dendogram. 

The grouping itself takes place using either joining or 

divisive methods. In the first, agglomerative methods, 

individuals are joined, one by one, on the basis of the 

high degree of similarity until the measure of group 

similarity falls below acceptable levels and a new group is 

started. This second group is eventually joined to the 

first group at some level of the dendogram until all 

individuals are included (Everitt, 1974, p. 10) . 

Clement's method of clustering (1954) described above, was 

an agglomerative, hierarchical technique. In the second, 

divisive, method, the entire group is first divided into 
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two groups which are, in turn repeatedly subdivided until 

the final groups consist of one person each. In either 

method, the sorting process occurs by twos and the groups 

are nested. 

Partitioning Techniques. Partitioning techniques 

(Everitt, 1974, p. 24) search for groups of persons or 

objects that optimize a "clustering criterion." The groups 

are mutually exclusive. The number of possible partitions 

of the data set is quite large. The usual procedure is to 

identify a number (sometimes arbitrary) of the data set, 

and then to move the individuals among the clusters until 

the best fit is found. 

Mode Seeking Techniques. Density, or mode seeking, 

techniques (Everitt, 1974, p. 30) look for "points" in the 

Euclidean space model wherein persons cluster more densely. 

These techniques are derived from techniques used in 

hierarchical methods but generally seek to overcome a 

significant problem with these methods, that of chaining 

(Everitt, 1974) . Chaining is the tendency to expand 

existing clusters rather than begin new ones. In mode 

seeking techniques, various types of criteria are adopted 

to determine when additions to clusters should stop. 

Clumping Techniques. Whereas, most clustering 

techniques produce distinct but related clusters, clumping 
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techniques produce clusters which may overlap (Everitt, 

1974, p. 35). These techniques are especially useful in 

linguistic studies in which words are sorted according to 

their meanings and may belong in several places. 

Individuals that are similar above a set criterion are 

grouped so as to result in two groups: one smaller and 

highly similar, the other, more diverse. Overlaps occur 

with successive iterations from different starting points. 

Q-Factor Analysis. Inverse or Q factor analysis has 

been "widely used, especially in the field of psychology 

and the behavioral sciences. . ." (Everitt, 197 4, p. 37) to 

find clusters. In factor analysis, linear relationships 

among individuals are identified, usually on the basis of 

the product-moment correlation coefficient. Nunnally 

(1978, pp. 444-453) advocates the use of factor analysis of 

cross products of scores. In that instance, the sums of 

the cross products are a measure of distance between two 

individuals which are arranged in a matrix and factor 

analyzed to obtain clusters (p. 447). Tryon and Bailey 

(1970) suggest that R factor analysis be done first to 

obtain factor structure among the variables, followed by Q 

analysis to find an individual's place with respect to the 

variable factors. 
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The Description of Cultural Piversity 

Once diversity within a group has been identified, it 

becomes important to have a strategy to describe that 

diversity in a way that reflects an organization of 

diversity point of view rather than a replication of 

uniformity point of view. 

The most obvious strategy, in this study, was to use 

the linguistic structure which surrounds the analog-digital 

distinction in the cognitive sciences, since that dichotomy 

was selected as a model of the two types of diversity, 

distinction in kind and variability in form. However, in 

the course of arriving at that decision, several 

descriptions of diversity were reviewed which seemed viable 

at some point, and which, in all cases, broadened the 

understanding of the analog-digital descriptive 

conceptualization. Those alternatives, as well as the 

conceptualizations used in the study are reviewed in this 

section. 

The Octopus 

One of the most appealing images or conceptualizations 

was of cultural organizations as being like an octopus. 

The appropriate image, if one must have images, of 
cultural organization, is neither the spider web 
nor the pile of sand. It is rather more the 
octopus, whose tentacles are in large part 
separately integrated, neutrally quite poorly 
connected with one another and with what in the 
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octopus passes for a brain, and yet who 
nevertheless manages both to get around and to 
preserve himself, for awhile anyway, as a viable 
if somewhat ungainly entity (Geertz, 197 3, 
pp. 407-408) . 

While the octopus was valuable as an image to keep in 

mind when thinking about the nature of the organization of 

cultural diversity, his tentacles and body did not 

adequately represent the relationships inherent in either 

distinction in kind or variability in form. 

Inverted Saucer 

In Wallace's (1952) study of the Tuscarora Indians in 

which he argues "in favor of frankly accepting the fact of 

variability, and phrasing descriptions of Tuscarora 

personality in terms of a modal type and of deviations from 

that type" (p. 90), he proposed a model of an inverted 

saucer to conceptualize the relationships among personality 

types. His term, "a modal type and deviations from that 

type" neatly matches the analog model of the definition of 

diversity in this study called variability in form. 

The writer visualizes this distribution as a sort 
of three-dimensional normal curve, described by a 
figure shaped somewhat like an inverted saucer 
(fig. 5). The modal type is represented by the 
vertical axis of the figure, and is located at the 
point of maximum height (frequency). The several 
variables (determinants, locations, and ratios) 
are measured along the various diameters of the 
saucer, all passing through the axis, which is the 
point defined by the average values for the modal 
class. Any single personality would be described 
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by an irregular two-dimensional projection, the 
perimeter of which was defined by the scores 
obtained in each of the 21 variables. While this 
visual analogy perhaps ought not to be carried 
through to its logical mathematical consequences, 
which may involve relationships not inherent in 
the phenomena, it may serve as a rough 
description of how the actual personalities are 
distributed about the modal or axial type 
(Wallace, 1952, p. 78). 

Projections for individuals who were in the modal class 

were superimposed on top of one another, small and close to 

the center of the saucer, the bottom of which were defined 

by the limits to the modal value set by the Standard Error 

of Measurement (see The Identification of Cultural 

Diversity, Historical Approaches, above). Projections for 

submodal and deviant personalities lay farther to the edge 

of the saucer. In this sense, all personalties in some way 

encircled the modal type, some were simply at greater 

distance and had differing shapes. 

Wallace argued that despite the fact that most of the 

distributions in his study were J shaped, the general 

normal distribution shape of the saucer was a valid image 

on the grounds that measuring instruments, particularly the 

Rorschach, do not measure well at the low end of the 

distribution and that the scores expressed in the saucer 

were standard scores expressed in standard deviation units 

away from the average scores of the modal class (see Figure 

2). Withall, he reminds us that, "We must expect that our 

saucer will always have lumps and dents, here and there, 
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Figure 2. The "Saucer" distribution of personality-
variables (Wallace, 1952, p. 79 [public 
domain]). 

caused by skewed distributions. It is a hand—made saucer, 

not a machine-perfect product! (p. 80). 

Distributed Intelligence 

An intriguing title, which suggests something of an 

unofficial hypothesis regarding the organization of 

diversity, distributed intelligence (Kahne, Lefkowitz, & 

Rose, 1979), was found in the field of cybernetics. 

Initially it appeared to be an example of the distinction 

in kind definition of diversity. A specifi.c instance of 

systems theory, distributed intelligence is the result of 

the evolution of the use of computers in manufacturing. In 

the early years of the use of computers in industry, a 
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single computer handled all of the control processes. As 

the number of control processes which could be allocated to 

a computer grew, so did the size of the computer. 

Eventually, the computer would have been physically too 

large for the industrial plant and too slow to respond 

(Ashby, 1960) to changes in the system. 

The solution was to establish groups of computers with 

different functions which are linked hierarchically and 

laterally (via a bus, or communications link) so that each 

computer monitors different processes and performs 

different functions, and reports those activities to the 

other computers via the bus or link. Those computers, in 

turn, select only that information that is coded for them, 

the rest is "noise." Thus, the intelligence, or 

capability, in the system is distributed among a number of 

small computers. When a single large computer monitors and 

controls all processes, a breakdown in one segment of the 

computer shuts down the entire system. With distributed 

intelligence, backup functions are located throughout the 

system so that if one computer signals that it is down, its 

functions are picked up by its designated backup (Kahne, 

Lefkowitz, & Rose, 1979). 

In distributed intelligence systems, outliers would be 

computers with unique or not often used functions. Each 

computer, no matter how unique its function, would be part 
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of the system. In addition, because of the nature of the 

distributed backup functions, it is likely that a computer 

with a unique principal function might be assigned to 

backup a common function, thus linking it back to the 

"mainstream" of functions. An "outlier" in one context, 

would not be so in another. 

Distributed intelligence was initially appealing as a 

descriptive conceptualization for the distinction in kind 

type of cultural diversity, in part, because it promised 

insights into the purposes and functions of distinct kinds 

of individuals and the sorts of communication within and 

between them. Unfortunately, distributed intelligence 

defines the distinct kinds of computers in terms of 

functions in industrial process, rather than features or 

characteristics of the software that distinguish them and 

enable them to perform their unique functions (Kahne, 

Lefkowitz, & Rose, 1979). In the present study, this is 

analogous to defining distinct kinds of students in terms 

of their function in the classroom environment without 

first defining the features or characteristics which enable 

them to perform those functions in the learning process. 

What cognitive style or content area traits enable 

facilitators, distractors, questioners, resource seekers, 

correctors, and confirmers, to function in their roles? 

The functioning of distinct kinds of students would be the 
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subject of another study, at which point, distributed 

intelligence would serve as a possible descriptive 

conceptualization. For the present study, it goes beyond 

the focus—the features or attributes of students--and 

provides no points to use to represent those features. 

Participation in Culture 

Ralph Linton's (1936) classification of cultural 

objects and activities according to the degree of 

participation in culture initially appeared to be an 

applied example of the variability in form type of 

cultural diversity. Universals were those traits in which 

almost all members of a society participated. 

Specialities were those traits in which only members of a 

socially identifiable subgroup participated. Alternatives 

were those traits which were ". . . different reactions to 

the same situations or different techniques for achieving 

the same ends" (p. 274), but which are not common to all 

members of the society. Individual Peculiarities are 

"beyond the limits of a culture" (p. 274) and are unique 

responses to life in the society. They are important in 

"cultural dynamics since they are the starting point of 

everything which later becomes incorporated into culture" 

(p. 274) . This schema initially appeared to be similar to 

the variability in form type of diversity whereby 

Universals could be considered the prototype or form from 
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which other members vary, and the other categories would be 

considered groupings of increasing distance from the 

prototype. The weakness of its use lies in two facts. 

First, individuals cannot be Universals in the sense that 

all values of a set of relevant traits are shared with 

other members. Universals are traits, not individuals. 

Second, operationalizing the identification and description 

of alternative traits which are uncommon options with 

respect to Universal traits, as opposed to a set of 

Alternative traits which exist at the Alternatives level 

and may themselves have alternative traits which are 

considered Individual Peculiarities, is more complex than• 

this study was intended to attempt. 

Finally, while Universals and Specialties appear to be 

distinct sets of traits, Alternatives and Individual 

Peculiarities appear to be variations in form according to 

the amount of participation afforded a trait by the 

population. Linton's classification is, then, a mixed form 

of the two types of cultural diversity. Its intuitive 

usefulness as an integrator of the two types of diversity 

would have to be investigated in another study. This study 

focused on the two types of diversity, as applied to 

culture in educational settings, as distinct types. 

This chapter has reviewed literature relative to the 

theoretical and methodological problems in this research. 
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Various social scientists have dealt with some part of the 

problem, usually in connection with another topic. An 

attempt was made in this chapter to link the diverse parts 

found in a variety of sources to the concept of culture as 

the organization of diversity as explicated by Wallace 

(1961a) . 

Chapter 3 is a discussion of the type of study and the 

methodology employed in it. The data processing techniques 

and the basis for selection are discussed fully. 



CHAPTER 3 

METHODOLOGY 

The foci of this study were the relationships among a 

conceptual framework (cultural diversity), procedures (two 

research strategies: data processing techniques and related 

descriptive conceptualizations), and a body of data 

(Cognitive Style and Goals and Values data sets) rather 

than the relationship among dependent and independent 

variables. The description and delineation of the 

methodology i.s, therefore, somewhat different from a more 

conventional study. 

The first section, The design, describes the design of 

the study. The second section, The Data Sets, describes 

the data sets used in the study. The third and fourth 

sections describe procedures used in the study. The third 

section. Data Processing Techniques, describes the data 

processing techniques selected to match the definitions of 

diversity, and the fourth section, Descriptive 

Conceptualizations, describes the models used for the 

descriptive conceptualizations and gives a format developed 

for this study. 

100 



101 

The Design 

This study was an exploratory, descriptive study. "In 

essence, exploratory studies have the primary goal of 

developing, clarifying, and modifying concepts and ideas in 

order to provide researchable hypotheses for further study" 

(Tripodi, Fellin, & Meyer, 1969, p. 47). Tripodi, Fellin, 

and Meyer further divide exploratory studies into three 

subtypes: (1) combined exploratory-descriptive studies, (2) 

studies using specific data collection procedures, and (3) 

experimental manipulation studies. This study was a 

combined exploratory--descri.pti.ve study. 

Combined exploratory-descriptive studies are those 
exploratory studies which seek to thoroughly 
describe a particular phenomenon. The concern may 
be with one behavioral unit, as in a case study, 
for which both empirical and theoretical analyses 
are made. The purpose of these studies is to 
develop ideas and theoretical generalizations. 
Descriptions are in both quantitative and 
qualitative form, and the accumulation of detailed 
information by such means as participant 
observation may be found. Sampling procedures are 
flexible, and little concern is usually given to 
systematic representativeness (Tripodi, et al., 
1969, p. 49). 

The study was an indepth exploration of the phenomenon of 

diversity within a group of subjects, designed to provide 

information that would generate hypotheses about the nature 

and function of diversity and to provide information to 

researchers regarding both data processing techniques for 

identifying patterns of diversity and conceptualizations 
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for describing the patterns. It differed from an 

exploratory case study in that two methods and two data 

sets provided for four comparisons of effect which would 

not be possible if only one method and one data set were 

used. 

This study was a two level study of effect, not of 

effectiveness. Martin Wolins' (1960) distinction between 

the two is that studies of effect describe "what happened." 

Studies of effectiveness determine whether what happened was 

desirable (Wolins, 1960, p. 247). Thus, the study sought 

to describe: 

1. the effects of the application of the data 

processing techniques to the data sets; and 

2. the effects of using the identified descriptive 

conceptualizations to describe the resulting 

categories. 

The general requirements of effect research are the 

same as those for the scientific method in general: 

1. a description of the state of the subject (in 
this case, the two data sets were the subjects); 

2. the nature of the activity and the conditions 
of its occurrence (in this case the activity was 
the application of two research strategies to the 
two sets of data); 

3. the result of the activity and the relation of the 
result to expectations (Wolins, 1960, p. 250). 
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The Data Sets 

The data used in this study were generated in a 

previous educational study (Chilcott, 1983) in which this 

investigator participated in data collection and data 

analysis. In that study, a measure of students' 

preferences in modality, Cognitive Style, and a measure of 

content of that particular study, Goals and Values, were 

among the measures administered. The two sets of data 

resulted from administration of two instruments to a single 

set of subjects. The instruments were administered in a 

classroom setting in an informal fashion; questions were 

permitted and subjects were not prohibited from quiet, 

brief, comments among themselves. It was felt that the 

informal comfortable atmosphere would be more conducive to 

valid responses among low achieving subjects than would a 

more traditional testing atmosphere, in which low achieving 

individuals are accustomed to failing. It was feared that 

the "failing" mental set might predispose the subjects to 

unrealistic perceptions about themselves. 

Subj ects 

The subjects were junior and senior secondary school 

Mexican American students who self-selected an experimental 

"Careers" class in a major southwest city. The subjects 

were students in the class in one of the four semesters 
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the course was conducted from Spring of 1980 until Spring 

of 1981. Approximately two-thirds of the students were 

female. The students were generally low income and low 

achieving, although not entirely so, because the class was 

offered as course for credit so that enrollment could not 

be limited by income or achievement. The Mexican American 

students were selected for the study from among the 

students who enrolled in the class. 

Instrumentation 

Both instruments were administered within the first 

three weeks of the semester-long course. 

Student Questionnaire. The Student Questionnaire 

(Chilcott, 1983, pp. 105-123) was a considerably shortened 

version of the questionnaires used in the National 

Longitudinal Study of the Class of 197 2. It assessed some 

of the goals, values, attitudes and experiences of the 

subjects. It consisted of 13 general questions such as, 

"Which of the following most nearly describes the term 

'quality of life' for you?" Each question was followed by 

a number of items (between eight and twenty), each of which 

was paired with a scale on which the student could indicate 

relative importance, value, opinion, experience, etc. Each 

item was a variable. The items or variables that related 

to a general question were a set. 
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For the purpose of this study, two of the general 

questions, number 1. "How important is each of the 

following to you in your life?" and 2. "How important is 

each of the following factors in determining the kind of 

work you plan to be doing for most of your life?" (Appendix 

A) were combined into a single set of 29 variables related 

to values. Both general questions utilized the same three 

point scale: (1) very important, (2) somewhat important, 

and (3) not important. The total number of variables, 29, 

was comparable to the 2 8 variables of cognitive style 

discussed below. 

Cognitive Style. The Cognitive Style Interest 

Inventory (Appendix B) was used to measure the cognitive 

style of students according to a modified version (Ehrhardt 

& Corvey, 1980) of the J. E. Hill model of Educational 

Cognitive Style (Hill, 1976). The inventory consisted of 

224 statements to which the student responded, "Usually," 

"Sometimes," or "Rarely." The inventory assessed 28 

styles, using eight items per style. "Usually" responses 

were scored five points, "Sometimes" as three points and 

"Rarely" as one point. The scores for the eight items 

for each style were totaled, resulting in a scale of even 

numbers ranging from eight to forty. 

This continuous scale was divided into three 

categories, according to the convention followed by 
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practitioners of the Hill model (Ehrhardt & Corvey, 1980) . 

Scores ranging from 40 to 27 were called a "major," those 

ranging from 26 to 17 were called a "minor," and those 

ranging from sixteen to eight were called "negligible." 

A major score (1 on the scale) indicated that the 

student preferred to use the style whenever appropriate. A 

minor (2) indicated that the student preferred not to use 

(but would sometimes) the style to make meaning in a 

context. A negligible score (3) indicated that the student 

would avoid using the style to make meaning or learn, even 

when it might be especially appropriate. 

The Data Processing Techniques 

The study employed two data processing techniques which 

were selected on the basis of the following criteria: 

1. Each one used sorting rules that were congruent 

with one or the other of the two definitions of 

diversity as defined by the dictionary, and by 

inference, with one or the other of two sorts of 

cultural diversity fas defined in this paper. 

2. Each allowed for outliers to exist as outliers. 

3. Each one could be applied to the data sets using a 

readily available statistical package, such as. The 

Statistj.cal Package of the Social Sciences (SPSS) 

(Nie, Hull, Jenkins, Steinbrenner, & Brent, 1975) 
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so that it could be utilized easily by teachers as 

well as researchers in education. At the time this 

study began (1984), SPSS was not yet available for 

microcomputers, but publicity was out announcing 

imminent publication. 

4. Each one could be applied to the data sets using a 

readily available statistical package, such as, The 

Statistical Package of the Social Sciences (SPSS) 

(Nie, Hull, Jenkins, Steinbrenner, & Brent, 1975) 

for selections, manipulations, and calculations on 

the Cyber 175 at the University of Arizona Computer 

Center. This investigator had access to the 

necessary hardware, software, and documentation, 

and had experience using SPSS. Experience with the 

necessary computer components was thought to be 

important so that the exploratory investigations 

would not be confounded by operator error any more 

than was necessary. 

Outliers 

As has been stated, outliers are important in the study 

of cultural diversity from an organization of diversity 

point of view (Chapter 1, Anthropological Issues). 

Clustering methods which did not allow for outliers were 

not appropriate to consider for matching the models for 
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diversity. Only the hierarchical types of clustering (see 

Chapter 2, General Cluster Analysis) did not allow, in the 

sorting rules, for outliers. In hierarchical techniques, 

both inclusive and decisive, there is no provision for 

leaving an individual unattached to a group. In the 

inclusive techniques, when no more individuals can be 

attached to the first cluster, a new cluster is started. 

In the divisive techniques, the entire group is divided 

into two groups until all sets consist of one individual. 

In the other types of clustering techniques (partitioning, 

mode seeking, clumping, and Q-Factor), no specific provision 

is made for identifying outliers, but the sorting rules do 

not, de facto, prohibit them. 

Distinction in Kind 

Of the two models of the definitions of diversity, 

distinction in kind was most similar to the sorting rules 

used in clustering techniques (see Chapter 2, General 

Clustering Analysis), three of which--Q-factor analysis, 

partitioning, and mode seeking techniques--employed sorting 

rules which seemed likely to result in distinct categories 

of individuals and still allow for outliers. Of those 

three, only Q-Factor analysis could be used with a readily 

available, and easily used, statistical package (SPSS). 

None of the clustering methods available in BMDP-7 9 (Dixon & 

Brown, 1979) matched the distinction in kind definition of 
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diversity. Therefore, Q-Factor Analysis was used as the 

data processing technique to match the distinction in kind 

definition of diversity. 

Variability in Form 

None of the sorting rules used in the types of 

clustering techniques appeared to match the variability in 

form definition of diversity. The clumping -and 

hierarchical technique groups were clearly preferable to 

factor analysis, partitioning, and mode seeking techniques 

which, as discussed above, used sorting rules which 

produced distinct, separate groups. However, the 

hierarchical model, because of the related groups at all 

levels from the individual to the whole group, indicated 

the relatedness implicit in the analog model, but did not 

provide for the identification of a prototype or of 

prototypic features. Similarly, the clumping procedures 

identify relationships implied in the overlaps, but did 

not, in the sorting rules or the results, appear to produce 

anything like a prototype. 

Prior to the initiation of this study, this 

investigator had undertaken the exploratory development of 

a data processing technique loosely based on a combination 

of the modal personality of Anthropology in the 1930s 
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(Benedict, 1959; Linton, 1936) and the group map of J. E. 

Hill's Educational Cognitive Style of the 1960s (Shuert, 

1971). The modal personality was, as the name implies, the 

most frequently occurring personality found in a culture. 

Modal personality studies were conducted under a Freudian 

uniformist model in which child-rearing patterns were 

assumed to determine the personality of individuals in 

society. This concept was intuitively appealing, but 

attempts to quantify it (Kaplan & Lawless, 1965; Wallace, 

1952) revealed more diversity than the concept could 

support and ultimately led to the formulation of the 

organization of diversity in the relationship between 

culture and the individual (Wallace, 1961). 

The group map of Hill's Educational Cognitive Style 

(Shuert, 1971) was a method to identify a profile of styles 

that would reach most of a group of students most of the 

time. A group map consisted of the styles, among the 2 8 

styles in the model (see Appendix C), for which 7 0% or more 

of the students had a Major orientation and thus preferred 

to use most of the time. A teacher who planned instruction 

in the modalities of the group map maximized the chances of 

meeting the majority of the strong modality preference 

needs of the class (Shuert, 1971). 

The data processing technique developed (see Central 

Instance Analysis, below) resembled hierarchical 



Ill 

clustering techniques in that a dendogram could be used to 

visually represent the process. It. produced a "group" of 

outliers who had in common only their failure to have very 

much in common, as well as a prototype and related groups 

of individuals who differ from the prototype in varying 

degrees. The prototype features were derived using the 7 0% 

modal criterion of the Hill group map rather than the mean, 

as suggested by Posner (1969) and Rosch (1972), for two 

reasons. 

The first is that while many educational variables are, 

in theory, at least interval scale data, the mean rarely 

exists in reality (Schafer, 1949; Wallace, 1953), and the 

data should be treated as nominal. For example, if the 

mean number of concepts mastered by a group of students was 

2.38, it would be difficult to select those students who 

had mastered 2.38 concepts for inclusion in a cluster 

because, in practice, mastery of concepts is defined by 

whole concepts. A more appropriate measure of central 

tendency would be the one expressed in whole numbers: the 

mode (Wallace, 1952, p. 61). 

The second reason relates to the first. There are 

problems with use of the mode in this context. In a 

relatively flat distribution of 10, 8, 7, (Tukey & Borgida, 

1983) over three values of a variable, 10, the mode, with 
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agreement of only 40% of the group can be considered the 

"modal judge" (p. 145). Inclusion in a group map type of 

categorization implies substantially more agreement than 

exists. 

This selection criterion appears to take liberty with 

the concept of prototype as developed in the experiments of 

Posner (1969) and Rosch (1975). However, Rosch (1978) 

proposed that some attributes were more salient, than 

others. Salient variables would be those that contributed 

to the easy naming, recognition, and representativeness of 

individuals as members of the group (Rosch, 1975). The 70% 

agreement criterion represented an attempt to identify 

salient variables in the profile by identifying those 

variables as central or salient which most strongly 

represented agreement in the group. In contrast to the 

central or salient variables (traits), the variables for 

which there was not substantial agreement represented the 

diversity within the group. This process was called, for 

the purpose of this study, Central Instance Analysis. 

Central Instance Analysis 

Central Instance Analysis was the data processing 

technique associated,with the variability in form 

definition of diversity. Figure 3 is a flow chart of the 
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identifications, decisions, and procedures necessary in the 

Central Instance Analysis process. The flowchart includes 

the criteria for terminating the process, which could, 

theoretically, continue until all individual profiles were 

in separate groups. It will be helpful in following the 

discussions of Central Instance Analysis. 

The Central Instance Analysis data processing technique 

consisted of the initial identification of all variables 

within a group of related variables for which 7 0% or more 

of the group chose the same response. This set of 

variables represented a group profile, or prototype 

profile, for the entire group. An SPSS computer subroutine 

then identified all individuals who chose the group 

response for all of the variables in the set (see Appendix 

D and E). This category was labeled the Prototype and was 

separated from the rest of the group, which was more 

diverse with respect to the variables which characterized 

the group. Through a series of reiterations of the above, 

the group as a whole was progressively separated into 

categories of individuals. 

There was no formal subprogram in SPSS to apply Central 

Instance Analysis. It utilized standard SPSS CROSSTABS 

commands and functions. Visual inspection of printouts and 

extraction of names of relevant variables for inclusion in 
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the new SPSS commands were required at each level of 

repetition of the operations. 

The Descriptive Conceptualizati ons 

The descriptive conceptualization for each of the two 

research strategies were selected because they matched the 

sorting rules for their respective data processing 

technique. By implication, therefore, they also matched 

the respective definition of diversity, as defined in this 

study. 

Rosch (197 5) argued that there are two prevailing 

models of categories. One is digital in which categories 

are "logical conjunctions of discrete criteria attributes" 

(p. 178). The other is analog in which categories are 

composed of a "'core meaning1 (the prototype, the clearest 

cases, the best examples) of the category 'surrounded by 

members of decreasing similarity and decreasing degree of 

membership'" (p. 179). This latter analog model was more 

similar to Variability in Form than to Distinction in Kind. 

Distinction in Kind was a more digital way of describing 

diversity with "logical conjunctions of discrete 

criteria attributes." In the analog model, the question 

is asked, "Which Xs are most X-like?" (Rosch, 1977, p. 26). 

In the digital model, the questions, "How do Xs differ 

from Ys?" 
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The analog model of categories was selected as the 

descriptive conceptualization for the Variability in Form 

research strategy. The digital model of categories was 

selected as the descriptive conceptualization for the 

Distinction in Kind research strategy. 

Two sections follow, each dealing with one of the 

models for the descriptive conceptualizations. Each 

contains: 

1. a description of the relationships among categories 

in the model; 

2. a format for using the model to describe cultural 

diversity among groups of individuals. 

Analog Model 

Analog categories are related to each other through an 

identified superordinate category which includes several 

subordinate categories of individuals. One of the 

subordinate categories is most representative of the 

superordinate category on the basis of attributes, or 

features, which are salient or central. This category is 

called the prototype. Members of the prototype subordinate 

category have a large number of attributes in common with 

the group as a whole, can be easily predicted as members of 

the group, and are easier to remember as members of the 

group. Other subordinate categories of individuals are 
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less representative of the superordinate category and are 

of varying degrees of closeness to the prototype. Of 

these, some are so dissimilar from the prototype that they 

occupy the marginal area, close to the border with another 

superordinate category. The individuals in these groups 

are hard to predict as members of either group, hard to 

remember as members of the group, and have few attributes 

in common with the group as a whole. 

The following is a format for the descriptive 

conceptualization in the Variability in Form research 

strategy. It was used in this study to describe the 

relationship of the prototype group to the group as a whole 

and to the other subordinate categories in the description 

of student characteristics when the Variability in Form 

data processing technique was applied to the two data sets. 

Analog Model Format. The STEP student group as a whole 

was characterized by a profile of strong agreement (70% or 

more) for the following (cognitive styles or goals and 

values): (list variable and value). Ordinarily, teaching 

strategies directed towards individuals in the group 

presume that each individual student will have the 

(cognitive style or goals and values) of the imaginary 

"group student." (Give example relevant to purpose of the 

study.) While adjusting the classroom environment to meet 

these requirements was clearly preferable to ignoring them, 
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stopping at this point would have lead to an inappropriate 

or inadequate response from students whose profile of 

attributes differed somewhat or substantially from that of 

the group. Within the STEP student group there was a 

diversity of profiles that is described below which could 

be used by teachers to plan more effective teaching 

strategies. One way to view that diversity was as a 

variation in the form of the group profile. 

Using Central Instance Analysis, the students in the 

STEP student group were sorted into X subgroups, called 

Cores, based on the degree of agreement of the individual 

profiles with the profile of values of variables which 

characterized the group as a whole, as described above. 

One of these subgroups (identify by number and refer to 

appropriate table) was representative of the group and was 

called the prototype. The profiles of students within the 

prototype group were diverse with respect to those 

variables for which the profile of the group as a whole was 

diverse, and identical with respect to those values for 

"which the group was in strong agreement (above) . This 

meant that the prototype student group would be taught most 

effectively if teaching strategies which accommodated the 

needs of the group were used. The prototype was about X% 

of the total group. 
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The profiles of students in some of the groups 

(identify by number) differ from the prototype in that 

they are in complete agreement with respect to more 

variables than the group as a whole in addition to having 

the attributes of the profile of the prototype. (Describe 

the profile of each group using the additional variables 

and values in which they are in agreement.) These 

subgroups account for another X% of the total group. 

The profiles of the rest of the students in the 

remaining subgroups differ from the profile of the 

prototype because they did not agree with the profile of 

the group with respect to one or more of the group 

variables. Of these more diverse subgroups, the profile of 

one (identify 21111 or equivalent) was most similar to the 

profile of the prototype group. The profile of this group 

was characterized by consensus for (number) of the 

variables which describe the prototype (list), and was 

diverse with respect to the rest of the variables. 

(Describe the profiles of the rest of the groups using 

the variables and values for which the individuals in them 

are in consensus.) 

These subgroups account for another X% of the total 

group. 

One subgroup of students in the STEP student group was 

characterized by the diversity of profiles of the members 
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with respect to the variables under consideration here. 

This group accounted for X% of the total group and 

represented a vast pool of alternative profiles of (goals 

and values or cognitive style) which could be called upon 

in times of change. This group also represented the pool 

of differences for which a teacher would consider 

developing individualized instruction. In any event, these 

students needed extra assistance in order to learn 

effectively. 

In summary, although the STEP group could be 

characterized as a group, it was useful to consider the 

profiles of subgroups within the group, towards which 

specific educational strategies which accommodated those 

profiles could be directed. Such specific strategies would 

stand a greater chance of being perceived as useful by the 

student group, and, therefore, more likely to elicit the 

desired learning. 

Digital Model 

Digital categories were related to each other through 

an identified superordinate category which includes several 

subordinate categories of individuals. Each of these 

subordinate categories is described by the presence or 

absence of a series of relevant features. Each subordinate 

category is distinct. There are clearly defined 
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boundaries. A subordinate category may share the 

presence of some attributes with another subordinate 

category, but in all cases the profiles of presence and 

absence of attributes of the several subordinate categories 

will differ along at least one attribute. 

The following is a format for the descriptive 

conceptualization in the Distinction in Kind research 

strategy. It was used in this study to describe the 

subordinate categories in the description of student 

characteristics when the Distinction in Kind data 

processing technique was applied to the two data sets. 

Digital Model Format. The STEP student group as a 

whole was characterized by a profile of strong agreement 

(70% or more) for: (list variable and value). Ordinarily, 

teaching strategies directed towards individuals in the 

group presume that each individual student will have the 

(cognitive style or goals and values) of the imaginary 

"group student." (Give example relevant to purpose of the 

study.) While adjusting the classroom environment to meet 

these requirements was clearly preferable to ignoring them, 

stopping at this point would have led to an inappropriate 

or inadequate response from students whose profile of 

attributes differed somewhat or substantially from that of 

the group. Within the STEP student group there was a 
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diversity of profiles that is described below which could 

be used by teachers to plan more effective teaching 

strategies. One way to view that diversity was as distinct 

kinds of groups of students within the larger group of 

students. 

Using Q-Factor analysis, the students in the STEP 

student group were sorted into X subgroups (N=x) based on 

the similarity of their (goals and values or cognitive 

style) profiles to each other. The profile of each of 

these subgroups differed from the others by virtue of the 

features or attributes they shared. 

The (goals and values or cognitive style) profiles of 

the students in factor F1 (N=X) were highly similar (70% or 

more agreement with respect to Y variables. For this 

student group (describe the effects of the profile of 

variables). 

(Continue for all of the factors N>1.) 

In summary, although the STEP group could be 

characterized as a group, it was useful to consider the 

profiles of subgroups within the group, towards which 

specific educational strategies which accommodated those 

profiles could be directed. Such specific strategies 

would stand a greater chance of being perceived as useful 

by the student group, and, therefore, more likely to 

elicit the desired learning. 



CHAPTER 4 

EFFECTS 

This chapter covers the effects of the application of 

the components of the research strategies to the Cognitive 

Style and Goals and Values data sets. The order of the 

discussion parallels the order of the hypotheses in 

Chapter 1. There are three major sections. 

The first section describes the application of the 

Variability in Form research strategy to the data sets: (1) 

a description of the process of the application of the data 

processing technique, Central Instance Analysis, to the 

Cognitive Style data set; (2) the application of the analog 

model descriptive conceptualization format to the groupings 

of profiles obtained with Central Instance Analysis; (3) a 

description of the process of the application of the data 

processing technique, Central Instance Analysis, to the 

Goals and Values data set; (4) the application of the 

analog model descriptive conceptualization format to the 

groupings of profiles obtained with Central Instance 

Analysis; (5) the individuals in the profile groupings in 

the Cognitive Style data set are compared for overlap with 
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the individuals in the profile groupings in the Goals and 

Values data set. 

The second section follows the same format for the 

Distinction in Kind research strategy: (1) a description 

of the process of the application of the data processing 

technique, Q-Factor Analysis, to the Cognitive Style data 

set; (2) the application of the digital model descriptive 

conceptualization format to the groupings of profiles 

obtained with Q-Factor Analysis; (3) a description of the 

process of the application of the data processing 

technique, Q-Factor Analysis, to the Goals and Values data 

set; (4) the application of the digital model descriptive 

conceptualization format to the groupings of profiles 

obtained with Q-Factor Analysis; (5) the individuals in the 

profile groupings in the cognitive style data set are 

compared for overlap with the individuals in the profile 

groupings in the Goals and Values data set. 

Finally, in the third section, the results of the 

application of the two data sorting processing 

techniques, Central Instance Analysis and Q-Factor 

Analysis, to the Cognitive Style and Goals and Values data 

set are compared in order to determine if the two data 

processing techniques were conceptually distinct and sorted 

the students' profiles into different groups. 
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Variabllity in Form Research Strategy 

The Variability in Form research strategy consisted of 

the Central Instance Analysis data processing technique 

and the analog model descriptive conceptualization. 

Central Instance Analysis-Cognitive 
Style Data Set 

Figure 3 and Figure 4 should be helpful in following 

the discussion of the application of the Central Instance 

Analysis data processing technique to the Cognitive Style 

Data Set. The production of the prototype group profile, 

and the groups which varied from the prototype group 

profile, and the groups which varied from the prototype, 

are described first, followed by examples of termination of 

the sorting process. Central Instance Analysis was 

terminated when any of four criteria were met. The 

criteria were: (1) the number of subjects in the group was 

less than or equal to four; (2) seventy percent or more of 

the group did not haVe the same value for any variables not 

yet defined as shared; (3) no individual profiles within a 

group were identical to the group profile; (4) the sorting 

procedure had been performed five times. 

The prototype was formed on the basis of the levels of 

strong agreement, preferences which were shared to a high 

degree (70% or more) by the entire group.. For the group as 
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a whole there were twelve variables for which 7 0% or more 

of the group possessed the same level of preference: level 

1: 5, 7-13, 17,' 18, 24; level 2: 2). Subjects with 

identical preference for all variables were separated from 

the rest of the group of subjects, labeled Core 1, and 

considered the prototype group (N=7). The prototype group, 

had, therefore, identical preferences with respect to the 

above twelve variables. In addition, when the prototype 

group was separated from the more diverse group, the 

prototype group was identical with respect to two more 

variables: 16 and 25. These latter two variables were 

called serendipitous variables because the agreement among 

the group of subjects with respect to them was not sought 

in the sorting procedure, but was valuable, nonetheless. 

No further high level of agreement was found within Core 1, 

so sorting was terminated (criterion 2, above). 

After the prototype group, Core 1, was removed from 

the group as a whole, a more diverse group of subjects, 

Core 2, remained. Seventy percent or more of Core 2 

(N=60), possessed the same level of preference for eight of 

the variables (level 1: 5, 8, 11-23, 17, 18, and 24), all 

of which were included in the prototype group profile. 

Subjects who were identical with respect to those eight 

variables were labeled Core 21 (N=13). The remainder of 
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Core 2, who were diverse with respect to the eight 

variables, were labeled Core 22 (N= 47) . 

Core 21 (N=13) represented those subjects who differed 

from the prototype with respect to at least one variable. 

Core 21 was in strong agreement with respect to an 

additional seven variables (level 1: 3, 4, ;9, 10, 16, 25, 

and 27). Core 21 subjects who were identical with respect 

to those seven variables as well as the eight variables 

common to Core 21 were separated from the more diverse 

group of Core 21 and labeled Core 211 (N=5). The remainder 

were labeled Core 212 (N=8). 

Core 211 (N=5) was in strong agreement with respect to 

an additional four variables (level 1: 2, 6, 7, and 23). 

Core 211 subjects who were identical with respect to those 

four variables were separated from the more diverse group 

and labeled Core 2111 (N=2). Core 2111 subjects were thus 

identical with respect to 22 variables, three of which were 

serendipitous (1, 21, and 22). Core 2112 subjects (N=3) 

were identical with respect to 15 variables. 

Core 212 was in strong agreement with respect to ten 

variables (level 1: 1, 3, 4, 9, 10, 19, 20, 22, 25, and 

28). There were no profiles, however, with level 1 

values for all ten variables. Sorting of Core 212 stopped 

because no individuals represented the group (criterion 3, 

above). 
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As the data processing technique sorted the subjects in 

the more diverse groups, the profiles of the groups became 

less similar to the profile of the prototype group. The 

prototype was identical with respect to 12 prototype 

variables. Core 211 was identical with respect to ten 

prototype variables, while Core 212 was identical with 

respect to eight prototype variables. Each of the Core 2 

groups was identical with respect to variables for which 

the prototype group was diverse. 

The trend continued in the more diverse groups. When 

Core 21 was separated from Core 2, the remainder was 

labeled Core 22 (N=47). This group was diverse with 

respect to the prototype variables as well as with respect 

to the variables that characterized Core 21. There were 

five variables of high agreement for Core 22: level 1, 8, 

13, 17, 18; level 2, 2. The subjects who were identical 

with respect to these variables were separated from the 

more diverse group and labeled Core 221. 

Core 221 (N=19) was in strong agreement with respect to 

three variables (level 1: 10, 24, 25). Subjects identical 

with respect to those variables were separated and labeled 

Core 2211 (N=7). The remainder, labeled Core 2212 (N=12), 

were identical with respect to five variables (level 2: 2; 

level Is 8, 13, 17, and 18). 
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At this point in the analysis, an interesting thing 

happened which appeared to deny the trend in the profiles 

of the groups. In Core 2211, there was strong agreement 

for nine variables (level 1: 4, 7, 11, 12, 19-22, and 27). 

However, only one subject was identified and labeled Core 

22111. Sorting ceased and that single profile group became 

an end group (criterion 1, above). Because Core 22111 

consisted of a single subject, it was considered an outlier 

and the effects of it in the trend of departure from the 

prototype profile were not considered significant. The 

remainder of Core 2211 was labeled 22112 (N=6). 

The process of identifying similarity within the more 

diverse groups continued so long as the criteria of group 

size, number of levels, and further high levels of 

preference within a group were met. When Core 221 (N=19) 

were separated from Core 22, the remaining diverse group 

were labeled Core 222 (N=28). Among Core 222, there was 

strong agreement for three variables (level 1: 8, 17, and 

18). Core 2221 (N=12) was identical with respect to those 

variables and was separated from the remaining Core 2222 

(N=16). 

There was strong agreement among Core 2221 subjects for 

five variables (level 1: 1, 10, and 16; level 2: 15 and 

19).' Core 22211 were identical with respect to these five 
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variables and the remaining, more diverse group, was 

labeled Core 22212. 

Core 2222 (N=16) (see above) subjects were a highly 

diverse group. These were subjects who had remained 

diverse with respect to group profiles formed at several 

levels of separation. Within Core 2222, however, there was 

strong agreement for three variables (level 1: 8 and 11; 

level 2: 2). All three of these variables were common with 

the prototype, but represented only 25% of the prototype 

variables. thus, while there were traits shared with the 

prototype, Core 22221 (N=6) was highly dissimilar to it. 

The remaining group, Core 22222 (N=10), was the most 

diverse group of subjects. 

The profiles of the groups produced by Central Instance 

Analysis differed from the prototype profile by degrees. 

The profile most similar to the Core 1 prototype was that 

of Core 2111, which was identical to Core 1 with respect to 

all variables except variable 2. Core 1 shared a level 2 

preference, while Core 2111 shared a level 1 preference. 

Core 22221, the most diverse group for which identical 

levels of preference were identified, was identical with 

respect to three variables, all of which were represented 

in the Core 1 profile. Core 22222, the most diverse group, 

was the most distant from the prototype group both in terms 
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of similarity to the prototype profile and in terms of 

physical distance in the graphic representation, Figure 4. 

Central Instance Analysis was terminated when any of 

four criteria were met. The criteria were: (1) the number 

of subjects in the group was less than or equal to four 

(Cores 2111, 2112) ; (2) seventy percent or more of the 

group did not have the same value for any variables not yet 

defined as shared (Core 1); (3) no individual profiles 

within a group were identical to the group profile (Core 

212); (4) the sorting procedure had been performed five 

times (Cores 22111, 22112, 22121, 22122, 22211, 22212, 

22221, 22222) . 

Cognitive Style (CS) Data Set 
Descriptive Conceptualization 

Once the data in the Cognitive Style data set were 

sorted using the Central Instance Analysis data processing 

technique, the results were described using the Analog 

model descriptive conceptualization format (Chapter 3, 

Descriptive Conceptualizations). The examples given are 

relevant to an hypothetical report of recommendations for 

the revision of the Project STEP world of work curriculum. 

The STEP student group in this study, as a whole, could 

be characterized by a profile of strong agreement (7 0%) or 

more) for the following twelve cognitive styles: TAQ, 
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numbers you hear, 2; QA, sounds you hear, 1; QS, taste, 1; 

QT, touch 1; QV, color, line, graphics, 1; QP, synthesis 

sensory components in actions, 1; QCEM, empathy, 1; QCES, 

beauty an<3 order, 1; QCET, ethics in the environment, 1; 

QCP, social distance, 1; QCK, knowledge of self, 1; M, 

reason with categories, rule 1. Ordinarily, teaching 

strategies directed towards individuals in the group 

presume that each individual student will have the 

cognitive style of the imaginary "group student." For 

example, in this group, it would be presumed that students 

would learn best by using a great many "hands on" 

experiences which required the synthesis (QP) of tactile 

(QT), auditory (QA), savory (QS), and graphic (QV) 

components. While adjusting the classroom environment to 

meet these requirements clearly would be preferable to 

ignoring them, stopping at this point often leads to an 

inappropriate or inadequate response from the student 

because the student's profile of attributes differs 

somewhat or substantially from that of the group. Within 

the STEP student group, there was a diversity of profiles 

that is described below which could be used by teachers to 

plan more effective teaching strategies. One way to view 

that diversity was as a variation in the form of the group 

profile. 



134 

Using Central Instance Analysis, the students in the 

STEP student group were sorted into twelve subgroups, 

called Cores, based on the degree of agreement of the 

individual profiles with the profile of values of variables 

which characterized the group as a whole, as described 

above. 

One of these, Core 1, was representative of the group 

and was called the prototype (see Table 2). The prototype 

profile identifies students who, as a group, had no clear 

preference, and so required alternatives for hearing or 

reading words (TAL) (TVL), nor for reading numbers (TVQ). 

However, they would rather not listen to discussions of 

numbers (TAQ/2). Activities which required the synthesis 

(QP) of some or all of the following sensory components, 

auditory (QA), savory (QS), tactile (QT), and graphic (QV), 

encouraged maximum involvement, particularly if there were 

opportunity for peer interaction (A), working with the 

teacher (F), and working alone (I). The prototype profile 

identifies no clear preference and would require all of the 

options. 

They attended to the feelings of others (QCEM), liked 

their environment, both social and physical, to be "nice" 

(QCES), and made reference to their personal sense of right 

and wrong (QCET) when judging a situation. They attended 



Table 2. Cognitive Styles-Group Map Central Instance 
Analysis.* 
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Core i Groups 
1 2 2 2 2 2 2 2 2 2 2 2 

1 1 1 2 2 2 2 2 2 2 2 
1 1 2 1 1 1 1 2 2 2 2 
1 2 1 1 2 2 1 1 2 2 

1 2 1 2 1 2 1 2 

N= 7 2 3 8 1 6 9 3 4 8 6 10 

Vars. 

TAL 1 * * 1 

TAQ 2 1 2 2 2 2 2 

TVL 1 1 1 

TVQ 1 1 1 

QA 1 1 1 1 1 * * 

QO 1 1 * * 

QS 1 1 1 

QT 1 1 1 1 1 1 1 1 1 1 1 

QV 1 1 1 1 * * ]_** 

QP 1 1 1 1 1 1 1 * * 1 

QCEM 1 1 1 1 1 1 * * 1 

QCES 1 1 1 1 1 

QCET 1 1 1 1 1 1 1 1 

QCH 

QCK 2 

QCKH 1 * * 1 1 1 
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N= 10 

QCP 

QCS 

QCT 

QCTM 
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M 

D 
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L 11 

K 

NVARS 12 19 15 

SEREN 2 3 0 

1 * * 

]_ * * 

1 

1 1 1  

1** 1 1 

2 * *  

1 * * 

1 1 1 1 1 1 1  

1 1 1 1 1 1 1  

1 2 

1 

1 

1 

1 1 1  

1 1 

1**1** 2** 

1 2** 

1 2** 

818 8 6 5 8 3 3 end 

0 2 2 0 9 0 0 0 0  

*See Appendix C for explanation of codes. 
**Serendipitous variable. 
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to others' social distance needs (QP), trying to be neither 

too familiar nor too distant. They had a good sense of 

their own capabilities (QCS) and rarely took on more than 

they could handle. 

Activities which permitted reasoning through the use 

of categories (M) were attractive to these students. 

According to the metaphor guiding this study, the 

prototype group profile would differ from the profile of 

the other Cores in that the profiles of students within the 

prototype group would be diverse with respect to those 

variables for which the profile as a whole was diverse and 

identical with respect to those values for which the group 

is in strong agreement. With respect to the Cognitive 

Style data set, that phenomenon did not occur. Once the 

prototype group, Core 1, was separated from the rest of the 

group, two serendipitous variables were found to be 

identical (level 1: QCK and D). 

Therefore, serendipitously, the prototype group also 

liked to learn physical activities by observing the 

correct form (QCKH) and to reason using contrasts (D). 

Since Core 1 was not diverse with respect to the 

variables for which the group as a whole was diverse, it 

would appear that in this instance, there was not a 

prototype group. Subsequent references to the prototype 
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will be to the prototype profile which represents strong 

agreement in the total group rather than to the "prototype" 

group, which will be called Core 1. Core 1 was about 10% 

(7/67) of the total group). 

In some groups, subgroups are formed within Core 1 

that differ.from the prototype profile in that they are in 

complete agreement with respect to more variables than the 

group as a whole in addition to having the attributes of 

the profile of the prototype. With respect to the 

Cognitive Style data set, that phenomenon did not occur. 

All of the subjects in Core 1 were in agreement with 

respect to the serendipitous variables and there were no 

other variables for which there was strong agreement within 

Core 1. 

The profiles of the rest of the students in the 

remaining subgroups differed from the prototype profile 

because they did not agree with the prototype profile with 

respect to one or more of the group variables. Of these 

diverse subgroups, 2111 (N=2), was most similar to the 

profile of the prototype group (see Table 2). The profile 

of this group was identical for 22 of the 2 8 variables, 

including three serendipitous variables (marked with an * 

in the description). The profiles were identical to each 

other with respect to all 12 prototype profile variables. 

Eleven of those values were identical to the prototype 
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profile. TAQ was identical at level 1 preference instead 

of level 2. 

The Core 2111 (N=2) profile identifies students who 

made good use of the learning environment provided for Core 

1. In fact, Core 2111 was active in utilizing styles for 

which Core 1 was diverse. The net effect was that it took 

this group longer to complete work because they wanted to 

use more opportunities in the environment. They were 

actively interested in gaining information from both 

reading and listening to words (TVL), (TAL*), and numbers 

(TVQ), (TAQ), synthesizing (QP) any or all of the senses 

(QA) , (QO), (QS), (QT), (QV) into a single activity. 

While the prototype was diverse with respect to gaining 

information from peers (A), authority figures (F), or 

through putting ideas into one's own words (I), the 

individuals in Core 2111 had a strong preference for all 

three. This configuration often indicates that in order to 

be satisfied with information, a'student must be able to 

know what authority figures (teachers, books, parents) say 

(F*), be comfortable with putting that into their-own words 

(I), and have a clear sense of what his/her peers 

understand the information to mean (A*). With respect to 

inductive reasoning skills, Core 2111 liked to synthesize 

categories, contrasts, and relationships (L), or to use 

categories (M) or contrasts (D) alone. because all of the 
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above alternatives should be available to meet the diverse 

needs of Core 1, the needs of Core 2111 could be met. The 

net effect was that it took this group longer to complete 

work because they wanted to use more opportunities in the 

environment. 

Like Core 1, they attended to the feelings of others 

(QCEM), liked their environment, both social and physical, 

to be "nice" (QCES), and made reference to their personal 

sense of right and wrong (QCET) when judging a situation. 

They attended to others' social distance needs (QP), trying 

to be neither too familiar nor too distant. They had a 

good sense of their own capabilities (QCS) and rarely took 

on more than they could handle. They also liked to learn 

physical activities by observing the correct form (QCKH). 

Core 2112 (N=3) was identical with respect to 

fifteen variables, eleven of which were prototype profile 

variables. None were serendipitous (see Table 2). This 

student group was much like Core 1 and could make good 

use of the learning environment which would suit them, 

unlike Core 1, they liked to gain information about both 

words and numbers by reading (TVL), (TVQ), and to 

synthesize (QP) sensory experiences (QA), (QT), (QV). Like 

Core 1, they were diverse with respect to olfactory 

experience (QO), and they were also diverse with respect to 

savory experiences (QS). Like Core 1, they were also 
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diverse with respect to preferences for working with 

authority figures, peers or alone. Like both Core 1 and 

Core 2111, they attended to the feelings of others (QCEM), 

liked their environment, both social and physical, to be 

"nice" (QCES), and made reference to their personal sense 

of right and wrong (QCET) when judging a situation. They 

attended to others' social distance needs (QP), trying to 

be neither too familiar nor too distant. They had a good 

sense of their own capabilities (QCS) and rarely took on 

more than they could handle. They also liked to learn 

physical activities by observing the correct form (QCKH). 

They differed from Core 1 but were like Core 2111 in 

that they liked to reason using a synthesis of categories, 

contrasts, and relationships (L) in addition to the use of 

categories (M) or contrasts (D) alone. 

Core 212 (N=8) was identical with respect to eight 

variables, all of them prototype profile variables, none of 

them serendipitous (see Table 2). This group was diverse 

with respect to hearing or reading words or numbers (TAL), 

(TVL), (TAQ), (TVQ), as well as to the synthesis of sensory 

components (QP), preferring to use either auditory or 

tactile senses alone and diverse with respect to the rest 

of the senses. Like the earlier described Cores, they 

attended to the feelings of others (QCEM), liked their 

environment, both social and physical, to be "nice" (QCES), 
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and made reference to their personal sense of right and 

wrong (QCET) when judging a situation. They attended to 

others' social distance needs (QP), trying to be neither 

too familiar nor too distant. They had a good sense of 

their own capabilities (QCS) and rarely took on more than 

they could handle. But they did not like to learn physical 

activities by observing the correct form, they were "trial 

and error" learners. They liked to reason using only 

categories and rules (M), and were diverse with respect to 

the serendipitous reasoning by contrasts {D) preference of 

Core 1. 

Core 22111 consisted of only one person. The agreement 

indicated in Table 2 is the agreement which resulted from 

sorting at previous levels, and reflected the group 

characteristics of Core 2211 from which it was derived. 

This person was one type of outlier that resulted from the 

Central Instance Analysis data processing technique. 

Core 22112 (N=6) students were identical with respect 

to ten variables, two of which were serendipitous (see 

Table 2). Eight of those variables were identical to those 

found in the prototype profile. Like the prototype 

profile, this group had no clear preference for hearing or 

reading words (TAL) (TVL), or for reading numbers (TVQ) and 

so required alternatives. However, they would rather not 

listen to discussions of numbers (TAQ/2). Activities which 
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required the synthesis (QP) of tactile (QT) and graphic 

(QV*) senses, encouraged maximum involvement, particularly 

if there were opportunity for peer interaction (A), working 

with the teacher (F), and working alone (I). Tjike the 

prototype profile. Core 22112 identified no clear 

preference and required all of the options. They made 

reference to their personal sense of right and wrong (QCET) 

when judging a situation. They attended to others' social 

distance needs (QP), trying to be neither too familiar nor 

too distant. They had a good sense of their own 

capabilities (QCS) and rarely took on more than they could 

handle. 

As in the prototype profile, this Core liked to reason 

using categories (M). They also liked to use contrasts (D) 

and relationships (R*), but were diverse with respect to 

synthesizing the three. 

Core 22121 (N=9) was identical with respect to six 

variables, five of which were in the prototype profile 

(see Table 2). None were serendipitous. This group, like 

the prototype profile, did not like'to listen to 

discussions of numbers (TAQ/2). They did, however, gain 

information by reading words (TVL). Like the prototype 

profile and other groups already described,"they preferred 

tactile experiences (QT), and used their personal sense of 
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right and wrong to assess learning contexts (QCET). They 

attended to the social distance requirements of themselves 

and others (QCP), had a good sense of their own 

capabilities (QCS) and rarely took on more than they could 

handle. Because they were diverse with respect to 22 

variables, they required the presence of alternatives in 

order for their participation and learning to be maximized. 

Core 22122 (N=3) was identical with respect to five of 

the six prototype profile variables from Core 22121, and 

with respect to another nine serendipitous variables, three 

of which were also prototype profile variables (see Table 

2). This group was identical to the prototype profile in 

that they were diverse with respect to listening to and 

reading words and reading numbers, but would rather not 

listen to discussions of numbers (TAL/2). Activities which 

involved synthesizing (QP) the senses, particularly 

auditory (QA*), olfactory (QO*), or tactile (QT) stimulated 

maximum participation, particularly if they involved 

working alone (I*) with a minimum of teacher involvement 

(F/2*). They attended to the feelings of others (QCEM*) 

and used their personal sense of right and wrong to assess 

learning contexts (QCET). They attended to the social 

distance requirements of themselves and others (QCP) and 

had a good sense of their own capabilities (QCS) and 

rarely took on more than they could handle. 
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Core 22122 were diverse with respect to reasoning by 

use of categories or contrasts, but preferred not to 

reason through the use of relationships (R/2*), a synthesis 

of categories, contrasts and relationships (L/2*), or logic 

(K/2*). 

Core 22211 (N=4) was identical with respect to eight 

variables, four of which were prototype profile variables, 

none were serendipitous (see Table 2). This Core liked to 

listen to words (TAL). They liked to synthesize sensory 

experiences (QP), particularly tactile (QT). They attended 

to others' social distance needs (QP), trying to be neither 

too familiar nor too distant. They had a good sense of 

their own capabilities (QCS) and rarely took on more than 

they could handle, and they liked to learn physical 

activities by observing the correct form (QCKH). 

They preferred not to attend to body language (QCK/2), 

and preferred an impartial presentation of material to an 

enthusiastic one (QCT/2). They were diverse with respect 

to reasoning styles and styles of working with self and 

others and so required a great many alternatives. 

Core 22212 (N=8) was diverse with respect to all but 

three variables, all prototype profile variables. None 

were serendipitous (see Table 2). These three variables 

were the most pervasive of the prototype profile variables. 
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They characterized nearly all of the 14 end groups formed 

by Central Instance Analysis for the Cognitive Style data 

set. This Core liked to learn through tactile experiences 

(QT). They attended to others' social distance needs (QP), 

trying to be neither too familiar nor too distant. They 

had a good sense of their own capabilities (QCS) and 

rarely took on more than they could handle. With respect 

to all other variables, they were diverse and required 

alternatives to the identified style. 

Core 22221 (N=6 ) was identical with respect to three 

variables, all prototype profile variables. None were 

serendipitous (see Table 2). Like the prototype profile, 

this group preferred not to listen to discussions of 

numbers (TAQ/2) and was diverse with respect to listening 

to or reading words, and reading numbers. They preferred 

tactile learning experiences (QT), and attended to the 

feelings of others (QCEM). Because the group was diverse 

with respect to 25 of the 28 variables, students in it 

learned best when provided with a range of alternatives 

relative to each style. Such alternatives also worked well 

for other groups for some styles, so the effort of 

providing them was not lost. 

These Core 2 subgroups, excluding Core 22222, described 

below, accounted for 74.6% of the total group. 
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Core 22222 (N=10) was diverse with respect to all of 

the Cognitive Style variables under consideration here so 

far. Because the partitioning process was terminated, the 

group profile was not constructed. If there was agreement 

within the group, it was likely for only one or two 

variables> in accordance with the pattern established in 

the data. This group accounted for about 14.9% of the 

total group and represented a pool of alternative profiles 

of cognitive styles which could be called upon in times of 

stress or change. This Core also represented the pool of 

differences in cognitive style for which the developers 

of a curriculum would consider developing individualized 

instruction. In any event, the teacher should know that 

these students needed assistance in utilizing a wide range 

of alternatives in order to learn effectively. 

In summary, although the STEP student group could be 

characterized as a group, it was useful to consider the 

profiles of subgroups within the group, towards which 

specific educational strategies which accommodated those 

profiles might be directed. Such specific strategies 

stood a greater chance of being perceived as useful by the 

student group, and, therefore, were more likely to elicit 

the desired learning. 
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Outliers were not described in this description 

because of space considerations and the fact that the 

profiles could be examined individually. 

Central Instance Analysis-Goals 
and Values Data Set 

Figure 3 and Figure 5 should be helpful in following 

the discussion of the application of the Central Instance 

Analysis data processing technique to the Goals and Values 

data set. The production of the prototype group profile, 

and the groups which varied from the prototype, are 

described first, followed by examples of termination of the 

sorting process. Central Instance Analysis was terminated 

when any of four criteria were met. The criteria were: (1) 

the number of subjects in the group was less than or equal 

to four, (2) seventy percent or more of the group did not 

have the same value for any variables not yet defined as 

shared, (3) no individual profiles within a group were 

identical to the group profile, and (4) the sorting 

procedure had been performed five times. 

The prototype was formed on the basis of the levels of 

preference which were shared to a high degree (70% or more) 

by the entire group. For the group as a whole there were 

10 variables for which 7 0% or more of the group possessed 

the same level of preferences: level 1: H6a, H6b, H6d, H6e, 

H6g, H61, H7i., H7j, H7k, H71. Subjects with identical 
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preference for all variables were separated from the rest 

of the group of subjects, labeled Core 1, and considered 

the prototype group (N=18). The prototype group, had, 

therefore, identical preferences with respect to the above 

ten variables. The remainder of the group was labeled Core 

2-

Whereas, with respect to the Cognitive Style data set, 

no further separation was possible, within Core 1 in the 

Goals and Values data set there was strong agreement for an 

additional nine variables (level 1: H7a, H7c, H7e, H7g, 

H7h, H7m, H7n, H7p; level 2: H7d). Subjects with identical 

preference for all variables were separated from the rest 

of the Core 1 subjects, and labeled Core 11 (N=6). The six 

subjects in Core 11 thus were identical with respect to 19 

of the Goals and Values data set. 

As the partitioning continued, the profiles became more 

dense. Within Core 11 there was strong agreement (70% ore 

more) with respect to two variables (level 2: H6f and H7q). 

Subjects with identical preference for both variables were 

separated from the rest of Core 11 and labeled Core 111 

(N=4). Core 111 was identical with respect to 21 

variables, 10 of which were identical to the prototype 

profile. 

The remaining subjects in Core 11 were labeled Core 112 

(N=2). Core 112, in addition to being identical with 
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respect to the 19 variables of Core 11, were identical with 

respect to one serendipitous variable (level 2: H6h). 

Partitioning terminated at this point because the size of 

the groups were too small (criterion 1). 

Within Core 1, there was a group which was identical 

with respect to the prototype variables, but more diverse 

than the groups identified above, Core 12 (N=12). The 

subjects in core 12 were those subjects remaining when Core 

11 was separated from Core 1. Core 12 was in strong 

agreement with respect to four variables (level 1: H6k, 

H7g, H7h, and H7p). Subjects who were identical with 

respect to those variables were separated and labeled Core 

121 (N=5). The remainder were labeled Core 122 (N=7). 

Core 121 was in strong agreement with respect to three 

variables (level 1: H7a, H7c, H7n). Subjects who were 

identical with respect to those variables were separated 

and labeled Core 1211 (N=2). core 1211 was also identical 

with respect to seven serendipitous variables (level 1: 

H6h, H7b, H7f, H7m, and H7q; level 2: H6c; level 3: H6i). 

The remainder of the group was labeled Core 1212 (N=3). 

Partitioning was terminated (criterion 1). 

Core 122 (N=7) was in strong agreement with respect to 

four variables (level 1: H7e, H7g, H7p; level 3: H6i). 

There were four serendipitous variables (level 2: H6c, H6j, 

H7a, and H7c). Subjects who were identical with respect to 
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those variables were separated and labeled 1221 (N=2). 

The remainder of the group was labeled 1222 (N=5). core 

1222 was in strong agreement with respect to one variable 

(level 1: H7c). The subjects with level 1 preference for 

H7c were separated and labeled 12221 (N=4) and the 

remainder labeled 12222 (N=l). Partitioning was stopped 

(criteria 1, 4). According to the metaphor guiding this 

study, the most diverse group in core 1 would be the 

prototype because it as the one which remained diverse 

with respect to all but the prototype variables. In this 

case, the most diverse "group" was a single profile which 

was identical to the prototype profile for the variables 

included in it, but could not be diverse with respect to 

the rest of the variables. On the other hand, Core 12221 

was identical with respect to an additional variable beyond 

the prototype profile. In this instance, it appeared that 

there was not a prototype group. Subsequent references to 

the prototype will be to the prototype profile which 

represented strong agreement in the total group rather than 

to the prototype group. 

After Core 1 was removed from the group as a whole, a 

more diverse group of subjects, Core 2 (N=49), remained. 

Despite the greater diversity of Core 2, there were 

similarities to the prototype group. Core 2 was in strong 
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agreement with respect to seven variables (level 1: H6a, 

H6b, H6d, H6e, H6g, H61, H7i.) , all of which were included 

in the prototype profile. Subjects which were identical 

with respect to those variables were separated from the 

rest of the group and labeled Core 21 (N=ll). The 

remainder was labeled Core 22 (N=38). 

Core 21 (N=ll) subjects were in strong agreement with 

respect to eight variables (level 1: H7e, H7g, H7k, and 

H7p; level 2: H6cf H6j, H7f, and H7q). Individuals who 

were identical with respect to those variables were 

separated from the group and labeled Core 211 (N=2). core 

211 was identical with respect to 15 of the variables, 

eight of which were included in the prototype profile. The 

remainder of Core 21 was labeled 212 (N=9).. 

Core 212 (N=9) was in strong agreement with respect to 

three variables (level 1: H7g; level 2: H7a and H7q). 

Subjects who were identical with respect to those variables 

were separated from the group and labeled Core 2121 (N=4). 

The remainder were labeled Core 2122 (N=5). The 
/ 

partitioning was terminated for Core 2121 because of group 

size (criterion 1). Core 2122 was not in strong agreement 

with respect to any additional variables, so partitioning 

was terminated for it also (criterion 2). 

The trend of a decrease in prototype variables in group 

profiles combined with additional identical variables 
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continued in Core 22, but with an interesting twist. 

Serendipitous variables were more numerous in the profiles 

than in other cores for this data set. Core 22 was diverse 

with respect to the variables which characterized Core 1 

as well as with respect to the variables that characterized 

Core 21. When Core 22 (N=38) was considered as a whole it 

was in strong agreement for four variables (level 1: H6e, 

H7i, H7j , and H71). Subjects which were identical with 

respect to those variables were separated from the rest of 

the group and labeled Core 2 21 (N=2). Core 2 21 was also 

identical with respect to 17 serendipitous variables (level 

1: H6a, H6b, H6d, H6f, H6h, H6 j , H6k, H7a, H7c, H7d, H7e, 

H7g, H7h, H7o, H7p; level 2: H7m and H7n), for a total of 

21 variables, four of which were included in the prototype 

profile. The degree of similarity to the prototype in 

terms of the prototype variables thus decreased as the 

cores became more diverse. 

Core 222 (N=36) appeared to continue that trend. Core 

222 was in strong agreement with respect to three variables 

(level 1: H6e and H7i; level 2: H6j). Subjects which were 

identical with respect to those variables were separated 

(about half) and labeled Core 2221 (N=17). The remainder 

of Core 222 was labeled Core 2222 (N=19). 

Core 2221 was in strong agreement with respect to nine 

variables (level 1: H6b, H6d, H61, H7h, H7j, H7k, and H71; 
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level 2: H6c; level 3: H6i) , six of which were included in 

the prototype profile. Subjects which were identical with 

respect to all of those variables were separated and 

labeled Core 22211 (N=3). Core 22211 was also identical 

with respect to three serendipitous variables (level 1: 

H7c, H7g, and H7m). The remainder of Core 2221 was labeled 

Core 22212 (N=14). 

The 19 subjects in core 2 22 2 were a diverse group. 

This group of subj;ects, who were diverse with respect to 

one or more of the variables in any of the sets of 

variables which distinguished any of the cores in the 

sorting process represented 2 8% of the total group, about 

the same number as were identified as Core 1. Core 2222 

was in strong agreement with respect to three variables 

(level 1: H7i; level 2: H7a and H7q). Subjects which were 

identical with respect to those variables were separated 

and labeled Core 22221 (N=9). The remainder were labeled 

core 22222 (N=10). 

Core 22222 (N=10), the most diverse group, was the most 

distant from the prototype group both in terms of 

similarity to the prototype profile and in terms of 

physical distance in the graphic representation, Figure 5. 

Central Instance Analysis was terminated when any of 

four criteria were met. The criteria were: (1) the number 

of subjects in the group was less than or equal to four 
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(Cores 111, 112, 1211, 1212, 1221, 211, 2121, and 221); 

(2) seventy percent or more of the group did not have the 

same value for any variables not yet defined as shared 

(core 2122); (3) no individual profiles within a group were 

identical to the group profile (none); and (4) the sorting 

procedure had been performed five times (Cores 12221, 

12222, 22211, 22212, 22221, and 22222). 

Goals and Values (GV) Data Set 
Descriptive Conceptualization 

Once the data in the Goals and Values data set were 

sorted using the Central Instance Analysis data processing 

technique, the results were described using the Analog 

model descriptive conceptualization format (Chapter 3, 

Descriptive Conceptualizations). The examples given are 

relevant to an hypothetical report of student 

characteristics prefatory to recommendations for the 

revision of the Project STEP world of work curriculum. 

The STEP student group in this study, as a whole, 

could be characterized by a profile of strong agreement 

(70% or more) for the following goals and values: H6a, 

being successful in my line of work, 1; H6b, finding the 

right person to marry and having a happy family life, 1; 

H6d, having strong friendships, 1; H6e, being able to find 

steady work, 1; H6g, being able to give my children better 
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opportunities than I've had, 1; H61, having a good 

education, 1; H7i, work that seems important and 

interesting to me, 1; H7j, freedom to make my own 

decisions, 1; H7k, opportunity for promotion and , 

advancement in the long run, 1; H71, meeting and working 

with sociable, friendly people, 1. 

Strong agreement with these values meant that the 

student would not have to be convinced of them. 

Instructional practices that attempted to clarify such 

values would be met with antagonism because the student 

would be bored. Students would be more interested and 

their time spent in the classroom would be more effective 

if instructional strategies were directed towards helping 

students operationalize their goals and values in the 

world of work. 

Ordinarily, teaching strategies directed towards 

individuals in the group presume that each individual 

student will have the goals and values of the imaginary 

"group student." For example, 77.6% of the STEP student 

group placed high value on occupations that provided 

opportunity for promotion and advancement in the long run. 

But, 22.4% did not. While adjusting the classroom 

environment to meet these requirements was clearly 

preferable to ignoring them, stopping at this point would 
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have lead to an inappropriate or inadequate response from 

students whose profile of attributes differed somewhat or 

substantially from that of the group. Within the STEP 

student group, there was a diversity of profiles, described 

below, which could be used by teachers to plan more 

effective teaching strategies. One way to view that 

diversity was as a variation in the form of the group 

profile. 

Using Central Instance Analysis, the students in the 

STEP student group were sorted into 15 endgroups (see Table 

3), called Cores, based on the degree of agreement of the 

individual profiles with the profile of values of variables 

which characterized the group as a whole, as described 

above. According to the metaphor guiding this study, the 

most diverse group in Core 1 would be the prototype because 

it was the one which remained diverse with respect to all 

but the prototype variables. In this case, the most 

diverse "group" (Core 12222, N=l) is a single profile which 

is identical to the prototype profile for the variables 

included in it, but cannot, because it is a single profile, 

be diverse with respect to the rest of the variables. On 

the other hand, Core 12221 (N=4) was identical with respect 

to an additional variable beyond the prototype profile. In 

this instance, it would appear that there was not a 
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Table 3. Goals and Values--Group Map Central Instance 
Analysis. 

Core Groups 
1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 
1 1 2 2 2 2 2 1 1 1 2 2 2 2 2 
1 2 1 1 2 2 2 1 2 2 1 2 2 2 2 

1 2 1 2 2 1 2 1 1 2 2 
1 2 1 2 1 2 

4 2 2 3 2 4 1 2 4 5 2 3 14 9 10 

Vars. 

H6a 1 1 1 1 1 1 1 1 1 1 1* 

H6b 1 1 1 1 1 1 1 1 1 1 1 1 

H6c 2* 2* 2 

H6d 1 1 1 1 1 1 1 1 1 1 1* 1 

H6e 1 1 1 1 1 1 1 1 1 1 1 1 

H6f 2 1* 

H6g 1 1 1 1 1 1 1 1 1 1 

H6h 2* 1* 1* 

H6i 3* 3 3 

H6j 2* 2 1* 2 

H6k 1 1 1* 

H61 1 1 1 2* 2 1* 

H7a 1 1 1 2* 2 1* 

H7b 1* 

H7c 1 1 1 2* 1 1* 1* 

H7d 2 2 1* 
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Table 3--Continued 

Core Groups 
1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 
1 1 2 2 2 2 2 1 1 1 2 2 2 2 2 
1 2 1 1 2 2 2 1 2 2 1 2 2 2 2 

1 2 1 2 2 1 2 1 1 2 2 
1 2 1 2 1 2 

4 2 2 3 2 4 1 2 4 5 2 3 14 9 10 

H7e 11 1 1 1* 

H7 f 1 2 * 

H7g 11111 11 1*1* 

H7h 1111 1* 1 

H7il 1 1 1 1 1 1 1 1 1 1 1 1 1 

H7j 1111111 11 

H7k 11.111111 1 

H71 1111111 1 

H7m 111* 2* 1* 

H7n 111 2* 

H7o 1* 

H7p 11111 1 1* 

H7q 2 1* 2 2 2 

NVARS 
21 19 17 14 14 11 10 15 10 7 4 12 6 3 end 

SEREN 
0 1 7 0 4 0 0 0  0  0  1 7  3  0  0  e n d  

•Serendipitous variable. 
**See Appendix A for explanation of codes. 
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prototype group. Subsequent references to the prototype 

will be to the prototype profile, which represents strong 

agreement in the total group, rather than to the prototype 

group. 

For the mythical "prototype" group, goals in the world 

of work included being successful in their chosen work 

(H6a), which seemed interesting and important to them 

(H7i), and allowed them the freedom to make their own 

decisions (H7j). 

More pragmatically, beyond having a good education 

(H61) they wanted steady work (H6e) and opportunities for 

promotion (H7k). 

This group was concerned with sociability in both 

personal and occupational areas. They wanted to meet and 

work with friendly people (H71) and have strong friendships 

in the community (H6d). A good marriage and family life 

(H6b) were important to them, and they wanted to give their 

children opportunities they felt they had missed (H6g). 

The profiles in the Cores 111, 112, 1211, 1212, 1221, 

and 12221 differ from the prototype in that they are in 

complete agreement with respect to more variables than the 

group as a whole in addition to having the attributes of 

the profile of the prototype. 

The Core 12221 (N=4) profile was the closest to the 

prototype profile. Core 12221 was identical with respect 
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to 11 variables, 10 of which were the prototype profile 

variables. 

For this student group, goals in the world of work 

included being successful in their chosen work (H6a), which 

seemed interesting and important to them (H7i), and allowed 

them the freedom to make their own decisions (H7j). 

More pragmatically, beyond having a good education 

(H61) and to work in an occupation where they had previous 

work experience (H7c) (not prototype), they wanted steady 

work (H6e) and opportunities for promotion (H7k). 

This group was concerned with sociability in both 

personal and occupational areas. They wanted to meet and 

work with friendly people (H71) and have strong friendships 

in the community (H6d). A good marriage and family life 

(H6b) were important to them, and they wanted to give their 

children opportunities they felt they had missed (H6g). 

Core 1221 (N=2), was identical with respect to 14 

variables, 10 of which were prototype profile, and four 

serendipitous variables. 

For this student group, goals in the world of work 

included being successful in their chosen work (H6a), which 

seemed interesting and important to them (H7i.) , and allowed 

them the freedom to make their own decisions (H7j). Having 

"lots" of money was only somewhat important (H6c*). 
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More pragmatically, beyond having a good education 

(H61) and to work in an occupation where they had previous 

work experience (H7c*) (not prototype), they wanted steady 

work (H6e) in an occupation with job openings (H7e), a good 

starting income (H7g), and opportunities for promotion 

(H7k). Previous work experience in the occupation was not 

as important (H7c/2). 

Although working with people rather than things was 

only moderately important (H7a/2*), this group was 

concerned with sociability in both personal and 

occupational areas. They wanted to meet and work with 

friendly people (H71) and have strong friendships in the 

community (H6d). A good marriage and family life (H6b) 

were important to them, and they wanted to give their 

children opportunities they felt they had missed (H6g). 

Leaving the geographic area to achieve these goals was not 

important to them (H6i/3). 

In the broader world, this group wanted opportunities 

to be helpful to others (H7p), although those opportunities 

did not necessarily have to be in the arena of working to 

correct social and economic inequalities (H6j/2*). 

Core 1212 (N=3) was, like Core 1221, identical with 

respect to 14 variables, 10 of which were prototype 

profile. There were, however, no serendipitous variables 

in this profile. 
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For these students, goals in the world of work included 

being successful in their chosen work (H6a), which seemed 

interesting and important to them (H7i), and allowed them 

the freedom to make their own decisions (H7j). 

More pragmatically, beyond having a good education 

(H61), they wanted steady work (H6e), job security (H7h), 

a good income to start (H7g), and opportunities for 

promotion (H7k). 

This group was concerned with sociability in both 

personal and occupational areas. They wanted to meet and 

work with friendly people (H71) and have strong friendships 

in the community (H6d). A good marriage and family life 

(H6b) were important to them, and they wanted to give their 

children opportunities they felt they had missed (H6g). 

They also recognized the importance of leisure time to 

pursue their own interests (H6k). 

In the broader world, this group wanted opportunities 

to be helpful to others and useful to society (H7p). 

Core 1211 (N=2) was identical with respect to 17 

variables, 10 of which were prototype profile. An 

additional seven variables were serendipitous. Thus, they 

were identical for 24 of the 29 goals and values variables. 

For this student group, goals in the world of work 

included being successful in their chosen work (H6a), which 
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seemed interesting and important to them (H7i), and in 

which they would be looked up to by others (H7b*). They 

wanted to live and work in the world of ideas (H7n), with 

opportunities to be original and creative (H7m*) in an area 

that matched a hobby interest they had (H7f*). These 

students wanted positions that allowed them the freedom to 

make their own decisions (H7j), but having "lots" of money 

was only somewhat important (H6c/2*). 

More pragmatically, beyond having a good education 

(H61), they wanted steady work (H6e), a good income to 

start (H7g), job security (H7h) and opportunities for 

promotion (H7k). They wanted to work in a field in which 

they had previous work experience (H7c) and in which they 

could avoid the drain of a high pressure job (H7q*). 

This group was concerned with sociability in both 

personal and occupational areas. They wanted to meet and 

work with friendly people (H71) and work with people rather 

than things (H7a). They were not interested in leaving 

the geographic area (H6i/3*), wanted to live close to their 

parents and relatives (H6h*) and have strong friendships in 

the community (H6d). A good marriage and family life (H6b) 

were important to them, and they wanted to give their 

children opportunities they felt they had missed (H6g). 

Their concern extended to the broader community in that 
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they wanted work opportunities that would enable them to be 

helpful to others and useful to society (H7p). 

Core 112 (N=2) was identical with respect to 19 

variables, 10 of which were prototype profile and for one 

serendipitous variable, for a total of 20 of the 29 

variables. 

For this student group, goals in the world of work 

included being successful in their chosen work (H6a), which 

seemed interesting and important to them (H7i). They 

wanted to live and work in the world of ideas (H7n), with 

opportunities to be original and creative (H7m*), and the 

freedom to make their own decisions (H7j). 

More pragmatically, beyond having a good education 

(H61), they wanted steady work (H6e), a good income to 

start (H7g), job security (H7h) and opportunities for 

promotion (H7k). They wanted to work in a field in which 

they had previous work experience (H7c) and in which there 

were job openings (H7c). 

This group was concerned with sociability in both 

personal and occupational areas, although living close to 

parents and relatives (H6h/2*) and having a relative or 

friend in the same occupation (H7d/2) were only somewhat 

important. They wanted to meet and work with friendly 

people (H71) and work with people rather than things (H7a). 
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Strong friendships in the community (H6d) and a good 

marriage and family life (H6b) were important to them, and 

they wanted to give their children opportunities they felt 

they had missed (H6g). 

Their concern extended to the broader community in that 

they wanted work opportunities that would enable them to be 

helpful to others and useful to society (H7p). 

Core 111 (N=4) was identical with respect to 21 

variables, 19 of which were identical to the selected 

variables in Core 112. There were no serendipitous 

variables. 

For this study group, goals in the world of work 

included being successful in their chosen work (H6a), which 

seemed interesting and important to them (H7i). They 

wanted to live and work in the world of ideas (H7n), with 

opportunities to be original and creative (H7rn*) , and the 

freedom to make their own decisions (H7j). 

More pragmatically, beyond having a good education 

(H61), they wanted steady work (H6e), a good income to 

start (H7g), job security (H7h) and opportunities for 

promotion (H7k). They wanted to work in a field in which 

they had previous work experience (H7c) and in which there 

were job openings (H7c). Avoiding a high pressure job was 

only somewhat important to them (H7q/2). 
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This group was concerned with sociability in both 

personal and occupational areas, although having a relative 

or friend in the same occupation (H7d/2) was only somewhat 

important. They wanted to meet and work with friendly 

people (H71) and work with people rather than things (H7a). 

Strong friendships in the community (H6d) and a good 

marriage and family life (H6b) were important to them, and 

they wanted to give their children opportunities they felt 

they had missed (H6g). 

Their concern extended to the broader community in 

that they wanted work opportunities that would enable them 

to be helpful to others and useful to society (H7p). They 

were somewhat interested in being a leader in the community 

(H6f/2). 

The Core 1 profiles account for a total of 27% of the 

total group. 

The profiles of the rest of the students in the 

remaining Cores differed from the prototype profile with 

respect to one or more of the group variables. One of 

these Cores, Core 211, was most similar to the prototype. 

Core 211 (N=2) was identical with respect to 15 

variables, eight of which were prototype profile 

variables. There were no serendipitous variables. 

For this student group, goals in the world of work 

included being successful in their chosen work (H6a), which 
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seemed interesting and important to them (H7i), and matched 

a hobby interest (H7f). Having 'lots" of money (H6c/2) was 

somewhat important. 

More pragmatically, beyond having a good education 

(H61) they wanted steady work (H6e), a good income to start 

(H7g), and opportunities for promotion (H7k) in a field in 

which there were job openings (H7e). Avoiding a high 

pressure job was somewhat important to them (H7q). 

This group was concerned with sociability in both 

personal and occupational areas. They wanted to have 

strong friendships in the community (H6d), as well as a 

good marriage and family life (H6b), and they wanted to 

give their children opportunities they felt they had missed 

(H6g). 

In the broader world, they wanted their occupation to 

provide opportunities to be helpful to others and useful to 

society (H7p), but not necessarily fin working to correct 

social and economic inequalities (H6j/2). 

Core 2121 (N=4) was identical with respect to 10 

variables, seven of which were prototype profile variables. 

Those seven prototype variables were seven of the eight 

prototype variables found in the profile of Core 211. 

There were no serendipitous variables. 
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For Core 2121 (N=4), goals in the world of work 

included being successful in their chosen work (H6a), which 

seemed interesting and important to them (H7i). 

More pragmatically, beyond having a good education 

(H61) they wanted steady work (H6e) , and a good income to 

start (H7g). Avoiding a high pressure job was only 

somewhat important (H7q/2). 

This group was concerned with sociability in both 

personal and occupational areas, although the opportunity 

to work with people instead of things was only somewhat 

important (H7a/2). They wanted to have strong friendships 

in the community (H6d). A good marriage and family life 

(H6b) were important to them, and they wanted to give their 

children opportunities they felt they had missed (H6g). 

Core 2122 (N=5), the more diverse Core derived from 

Core 212, was identical with respect to seven variables, 

all of them prototype profile variables. These were the 

variables that distinguished Core 21 (N=ll) from Core 22 

(N=38). There were no serendipitous variables. 

For Core 2122 (N=5), goals in the world of work 

included being successful in their chosen work (H6a), which 

seemed interesting and important to them (H7i). 

More pragmatically, beyond having a good education 

(H61), they wanted steady work (H6e). 
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This group was concerned with sociability in both 

personal and occupational areas. They wanted to have 

strong friendships in the community (H6d). A good marriage 

and family life (H6b) were important to them, and they 

wanted to give their children opportunities they felt they 

had missed (H6g). 

Although Core 22 was diverse with respect to the seven 

variables that identified Core 21, and Core 221 was 

selected on the basis of four variables, all of which were 

prototype profile variables, Core 221 (N=2) was identical 

with respect to 17 serendipitous variables, only three of 

which were prototype profile variables. 

For the Core 221 student group (N=2), goals in the 

world of work included being successful in their chosen 

work (H6a*), that was interesting and important (H7i), and 

provided them the freedom to make their own decisions 

(H7j). Opportunities to be original and creative (H7m/2*), 

and living and working in the world of ideas (H7n/2*) were 

only somewhat important. 

More pragmatically, they wanted to find steady work 

(H6e), job security (H7h*), and a good income to start 

(H7g*), in a field in which there were job openings (H7e*) 

and for which they had previous work experience (H7c*). 

This group was concerned with sociability in both 

personal and occupational areas. They wanted opportunities 
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to work with people rather than things (H7a*), relatives or 

friends in the same line of work (H7d*), and to meet and 

work with sociable, friendly people (H71) . They wanted to 

live close to parents and relatives (H6h*) and have strong 

friendships in the community (H6d*). A good marriage and 

family life (H6b*) were important to them, and they wanted 

to give their children opportunities they felt they had 

missed (H6g). However, they also wanted to have leisure 

time to pursue their own interests (H6k*). 

In the broader community, they wanted a chance to be a 

leader both at work (H7o*) and in the community (H6f*). 

They wanted their occupation to provide opportunities to be 

helpful to others and useful to society (H7p*), working to 

correct social and economic inequalities (H6j*). 

Core 22211 (N=3) was part of Core 222 which resulted 

when the two individuals in Core 2 21 were separated from 

Core 22. Core 22211 was identical with respect to 12 

variables, eight of which were prototype profile variables. 

There were also three serendipitous variables. 

For Core 22211 (N=3), goals in the world of work 

included work which seemed interesting and important to 

them (H7i), and allowed them the freedom to make their own 

decisions (H7j) and provided them with opportunities to be 

original and creative (H7m*). Having "lots" of money was 

only somewhat important (H6c/2). 
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More pragmatically, beyond having a good education 

(H61) they wanted steady work (H63), job security (H7h), a 

good income to start (H7g*) and opportunities for promotion 

(H7k). They preferred to work in an occupation in which 

they had previous work experience (H7c*). 

This group was concerned with sociability in both 

personal and occupational areas. They wanted to meet and 

work with friendly people (H71) and have strong friendships 

in the community (H6d). A good marriage and family life 

(H6b) were important to them. Leaving the geographic area 

was not important to them (H6i). 

In the broader community, an occupation that would 

enable them to work to correct social and economic 

inequalities was somewhat important to them (H6j/2). 

Core 22212 (N=14), the largest Core, was identical with 

respect to only three variables, two of which were 

prototype profile variables. There were no serendipitous 

variables. 

For this student group a goal in the world of work 

was to have work that seemed important and interesting to 

them (H7i) and steady (H6e). While they were diverse with 

respect to the other variables, they did agree that working 

to correct social and economic inequalities was only 

somewhat important (H6j/2). 
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Core 2221 9N=9) was also identical with respect to 

three variables, but only one was a prototype profile 

variable. THere were no serendipitous variables. 

As was true for every Core, Core 22221 (N=9) wanted 

work that was interesting and important to them (H7 i) . 

Avoiding a high pressure job was only somewhat important 

(H7q/2), as was the opportunity to work with people rather 

than things (H7a/2). 

One Core of students in the STEP student group, Core 

22222, was characterized by the diversity of profiles of 

the members with respect to the variables under 

consideration there. Because the partitioning stopped with 

the formation of this Core, it was not inspected to 

determine if there was strong agreement with respect to any 

of the variables. This group accounted for 15% of the 

group and represented a pool of alternative profiles which 

could be called upon in times of change. This group also 

represented the pool of differences in goals and values for 

which the developers of a curriculum would consider 

developing individualized instruction. In any event, the 

teacher should know that these students needed assistance 

in utilizing a wide range of alternatives in order to learn 

effectively. 

In summary, although the STEP student group could be 

characterized as a group, it was useful to consider the 



175 

profiles of cores within the group, towards which specific 

educational strategies which accommodated those profiles 

might be directed. Such specific strategies stood a greater 

chance of being perceived as useful by the student group, 

and therefore, were more likely to elicit the desired 

learning. 

(Outliers were not described in this description 

because of space considerations and the fact that the 

profiles could be examined individually.) 

Central Instance: Comparison of Group 
Membership for Cognitive Style and 
Goals and Values Data Sets 

The comparison of the groupings of subjects resulting 

from the application of Central Instance Analysis was 

straightforward. Since the categories in Central Instance 

Analysis had meaning in both the features which bound them 

and the order by which they were numbered, only those 

categories which were common to the groupings in both data 

sets could be compared. It was possible to have 62 

categories in a six level classification in this analysis, 

32 of which were end groupings (see Figure 6). Central 

Instance Analysis of the Cognitive Style (CS) data set 

produced 22 categories, 12 of which were end groupings (see 

Figure 4). Analysis of the Goals and Values (GV) data 

produced 27 categories, 15 of which were end groupings (see 

Figure 5). There were 14 groups which were common to both 
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Figure 6. Dendogram of Central Instance Analysis in general. 
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data sets, five of which were common end groupings. 

Membership in the common categories, whether intermediate 

or end groupings were compared for proportion of common 

membership. 

The greatest raw number as well as proportion of common 

membership occurred at the first three major junctions on 

the diversity (right side) rather than uniformity (left 

side) half of the junctions. 

The degree of overlap between groups in any of the 

between group comparisons (see Table 4) was determined in 

the following manner: 

1. Members of each group were listed separately. 

2. The lists were compared and common members were 

marked and counted. 

3. Where N1 and N2 represent the number of individuals 

in the respective groups and NC represents the 

number of individuals common to both groups, the 

total number (NT) of individuals in both groups 

was calculated using the formula 

NT = (N1 + N2) - NC 

4. The proportion of overlap between the two groups was 

calculated using the formula: Number of 

individuals common to both groups/total number 

(NC/NT). 
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Table 4. Proportion of overlap Central Instance Analysis 
Goals and Values (GV) and Cognitive Style (CS). 

Common GV CS Common % 
Cores N N N Overlap 

1 18 7 2 8.6956 

2 49 60 44 67.692 

21 11 13 2 9.0909 

22 38 47 27 46.5517 

211 2 5 1 16.666 

212 9 8 0 

o
 
o
 

222 36 28 15 5.0 

2221 17 12 3 30.6122 

2222 19 16 4 11.5384 

*22211 3 4 0 19.0476 

*22212 14 8 2 

o
 
o
 

T—1 

*22221 9 6 3 25.0 

*22222 10 10 3 17.6470 

X = 19.11 

*Common end groupings. 
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The percentage of overlap between cores which were 

common to both dendograms in Central Instance Analysis 

ranged from 0% to 67.6 92%. The largest of these overlaps, 

67.692% was in Core 2, a diverse group by definition, and a 

large group in both data sets (GV N=49; CS N=60). The next 

largest overlap, between the two Cores 22, 46.5517%, was 

again, at the upper levels of the dendogram, early in the 

partitioning process. No end groupings were involved. 

Five of the common core groups were end groupings, that 

is, they occurred at the lowest level of the dendogram, 

and were formed at the end of the partitioning process. 

Among those five groups, the largest percentage of overlap, 

2 5% was between two small groups (Core 2 22 21), the combined 

N of which was onlyl 5. The total number of individuals 

held in common in an identical end grouping was 10 (14.9%). 

Of those 10 individuals, two were in Core 1. The remaining 

eight were in the most diverse cores: 22211, 22212, 22221, 

2 2 2 2 2 .  

The six mid-level cores (211, 212, 221, 222, 2221, 

2222) overlap ranged from 0% to 30%. 

Distinction in Kind Research Strategy 

The Distinction in Kind research strategy consisted of 

the Q-Factor Analysis data processing technique and the 

digital model descriptive conceptualization. 
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Q-Factor Analysis Data 
Processing Technique 

There are three steps in factor analysis (Nie, et al., 

1975), each of which entails a decision that determines the 

form the factor analysis takes: (a) preparation of the data 

matrix, (b) extraction of the initial factors, and (c) 

rotation of initial factors to terminal factors. Each of 

these are discussed in detail below with respect to its 

influence on results in the study. 

1. Preparation of the data matrix. The matrix may be 

an R matrix, in which the columns of the matrix are 

variables and the rows are cases, or individuals. This is 

the conventional data matrix in which variables are 

factored. The matrix may also be a Q matrix, in which the 

columns of the matrix are cases, or individuals, and the 

rows are variables. This is the appropriate matrix to use 

when the intent is to cluster individuals (Cattell, 1952; 

Stephenson, 1952) . The "factors" are then groups of 

individuals. 

In this study, correlation matrices were prepared from 

both an R data matrix and a Q data matrix for each of the 

data sets, preparatory to following Tryon and Bailey's 

(1970) recommendations outlined above. The R data matrix 

was prepared in the conventional manner, using a word 

processing program on the DEC-10 computer at the University 

of Arizona Computer Center. The Q data matrix required the 
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transposition of the R data matrix so that the cases became 

the columns and the variables became rows. The 

transposition of the matrix, a procedure commonly used in 

engineering, was accomplished through the use of a 

relatively simple Fortran program executed on the Cyber 

computer at the University of Arizona Computer Center (see 

Appendix D and E). The correlation matrices were then 

prepared using the subprogram, Pearson, in SPSS, with the 

Pearson r as a measure of distance. The two correlation 

matrices (one for the Cognitive Styles data set and one for 

the Goals and Values data set) which were prepared from the 

R data matrices were matrices of correlations between 

variables. The two correlation matrices prepared from the 

Q data matrices were matrices of correlations between 

profiles. 

The matrices just described were prepared using raw 

scores because the two data sets had the same three point 

scale. At a later point in the study, z-score Q data and Q 

Correlation matrices were prepared, using the same 

subprogram. 

Initially, the plan was to follow Tryon and Bailey 

(1970) in first finding factors among the variables and 

then factoring individual students with respect to the 

identified factors. However, the correlation matrix for 
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variables (raw score) yielded low correlations in both the 

Cognitive Style and Goals and Values data sets. In the 

Cognitive Style data set, with 28 variables and an N=67, 

there was only one correlation, r=.4575. All of the others 

were <.4575. An r=.3121 was statistically significant at 

p.<.01. In the Goals and Values data set, with 29 

variables and an N=67, there were five correlations 

between .5000 and .5548, but none higher. As in the 

Cognitive Style data set, an r=.3121 was statistically 

significant at p.<.01. 

While the correlations among the variables were low, 

the correlations among individual profiles were higher and 

more numerous. In the transposed Cognitive Style data set, 

with an N=28 and 67 profiles ("variables"), there were 63 

correlation coefficients that were greater than .5000, the 

highest being r=.8257. In the Goals and Values data set, 

with an N=29 and 67 profiles, there were 6 34 correlation 

coefficients which were greater than r=.5000. The largest 

correlation coefficient was r=.8410. 

It was decided, therefore, to omit the factoring of 

variables because the factors would not be strong, and 

factor the transposed matrix of individual profiles 

directly. This decision inadvertently caused a problem, 

the consequences of which are not yet fully understood. 
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The data matrix was wider than it was long. Normally, 

in a data matrix in which the width of the matrix is 

composed of columns of variables and the length is rows of 

cases, or individuals, the argument is advanced that a 

large number of variables enables the researcher to take 

advantage of chance and find relationships among the large 

number of variables (Nunnally, 197 8). The number of 

individuals in the data set was the number of students for 

whom instruction was planned over a two year period and for 

whom data for both sets of variables were available. The 

number of variables in the data set were the number which 

occurred in the questionnaires from which they originated. 

Both were determined by educational rather than statistical 

considerations, because those were conditions under which 

it is anticipated the techniques explored here might be 

useful. 

Since the intent was to identify clusters of 

individuals and stop the analysis at that point, rather 

than proceed with the higher levels of factor analysis, it 

seemed reasonable to assume that chance would not work in 

any unduly fortuitous fashion, and that the SPSS 

subprogram, Factor, would work well to identify distinct 

clusters of profiles based on the similarity of the 

profiles. In fact, that apparently was not the case, 

although the implications of the decision to factor a 
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matrix that was wider than it was long are not entirely 

clear. The problem is discussed in greater detail below. 

2. Extraction of the initial factors. There are two 

broad types of factors which can be extracted from the 

data. One type is defined factors, in which the factors 

are defined by the process of extracting them. There are 

no presuppositions about the nature of the factors, their 

cause, or their relation to each other. The other type is 

inferred factors, in which there is some initial 

supposition about the nature and cause of the factors. In 

this study, there was no basis for inferring anything about 

the possible "factors," or clusters among individual 

profiles. Defined factors were extracted using the 

principal components solution, one form of principal 

factoring without iteration. This was defined in the SPSS 

subprogram with the keyword "PAl." Again, since this was 

an exploratory study, no estimates of communality were used 

to replace the main diagonal in the correlation matrix. 

The subprogram extracted principal components which are 

"exact mathematical transformations of the original 

variables" (Nie, et al., 1975, p. 479). This simple and 

relatively unsophisticated method for extracting factors 

did not require any assumptions about the general structure 

of the data and, therefore, seemed most suitable for an 

exploratory study. 
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When the two data sets were factor analyzed, two 

versions of the data sets were utilized. The first was a 

set of raw scores, the second a set of z-scores, 

standardized over profiles. 

The results were nearly identical in terms of factor 

loadings. The z-score correlation matrices were used so as 

to alleviate any concern regarding the distribution of 

scores. The number of factors was to be determined by the 

point at which the eigenvalues fell to a level equal to 1. 

At that point, one variable could account for a portion of 

the variance. 

3. Rotation of initial factors to terminal factors. 

Factors are often rotated to make the factor structure and 

loadings more apparent. Factors can be rotated so that the 

factors are orthogonal, or independent of each other, or 

they can be oblique, or dependent on each other. Since Q-

Factor Analysis was employed as a data processing technique 

to identify the distinction in kind definition of 

diversity, an orthogonal rotation method was appropriate. 

There are three orthogonal rotation methods: quartimax, 

varimax, and equimax. 

Quartimax rotation tends to produce a general factor, 

one which loads high on every variable. Varimax rotation 

corrects that tendency. Equimax rotation is a compromise 
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between the other two methods. Nie, et al. (1975) 

recommended that researchers without considerable 

experience use the varimax method, which is most widely 

used. This investigator chose to follow that 

recommendation. 

Negative Eigenvalues. After the principal components 

factoring and varimax rotation, the SPSS printout carried a 

warning: "There are 20 negative eigenvalues. Any factor 

results may not be reliable." On inspection of the 

printout, it was determined that, indeed, there were 

eigenvalues >1 associated with profiles 1-19, eigenvalues 

between 0 and 1 associated with profiles 20-27, eigenvalues 

of 0 associated with profiles 28-47, and negative 

eigenvalues associated with profiles 48-67. Information in 

the SPSS manual regarding eigenvalues was limited to "In 

the principal component matrix, the eigenvalues associated 

with each component represent the amount of total variance 

accounted for by the factor" (Nie, et al., 1975, p. 479). 

There was no information regarding negative eigenvalues and 

their meaning or consequence, so a phone call was placed to 

the SPSS Hotline in Chicago (Gilley, 1984, personal 

communication) to make inquiries. It was not clear at 

this point whether the negative eigenvalues posed a problem 

for this particular application of factor analysis. 
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The initial response of the person at the SPSS Hotline 

was that negative eigenvalues meant that the factor 

analysis was not valid, particularly with so many of them. 

"Sometimes they will go ahead if they have only one or two" 

(Gilley, 1984, personal communication). When asked if the 

cause might be the fact that the data matrix was wider than 

it was deep, she said that would certainly do it and that 

the effect would be to make the factors almost random. 

When asked why the matrix couldn't be wider than it was 

deep, she replied, "You just can't do it." 

Several colleagues recommended consultation with Dr. 

Jean Weber, Head, Department of Statistics, at the 

University of Arizona. Dr. Weber pointed out that "... 

you cannot even fit a parabola with two points." (Weber, 

November 13, 1984, personal communication). Dr. Weber 

clarified an error message found in printouts using 

principal factoring with iterations (PA2 in SPSS) instead 

of principal components factoring" "Negative eigenvalues 

indicate that any factor extraction results may not be 

reliable" (SPSS printout). "In this context, 'reliable' 

means that the variances of the estimates are very large 

and the results are not reliable in the sense that you 

cannot legitimately make inferences based on them" (Weber, 

November 13, 1984, personal communication). 
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The factors produced from the Cognitive Style data were 

then examined to see if they were reasonably constructed. 

Profiles were assigned to a factor if the loading for that 

factor was .5000 or greater. Using that criterion, 22 

profiles were not assigned to any factor and were 

considered outliers. In order to look carefully at the 

assignment of profiles to factors, profiles which initially 

were not assigned to a factor were temporarily assigned to 

the factor for which the highest loading of the possible 19 

factor loadings was obtained. Table 5 shows the temporary 

assignment of profiles to factors. Of the possible 2211 

correlation coefficients in the data matrix, 63 were 

greater than .4999 (Statistical significance of .01 was 

repeated at an r of approximately .4777) . The profiles in 

the data set were not highly correlated. There was only 

one r greater than .8000, two in the .7000-.7999 range, and 

13 in the .6000-6999 range. The remaining 47 were in 

the .5000-.5999 range. The profiles in each pair were 

checked against the list of factor membership to determine 

whether profiles which were highly correlated were 

allocated to the same factor. 

The results were unclear. Of the 6 3 pair of profiles, 

2 3 were placed in factors such that both members of the 

pair were in the same factor. However, 2 8 of the pair 



Table 5. Temporary assignment of FO individuals to highest loading factor <.4999. 

1 2 3 4 5 6 7 8 

F-Groups 

9 10 11 12 13 14 15 16 17 18 19 FO 

8 1 30 14 23 2 29 26 9 34 3 5 45 19 44 42 31 49 52 6 18 32 61 

10 4 63 25 47 48 65 46 41 36 51 57 37 7 20 38 62 

24 59 60 54 64 53 12 21 39 66 

33 58 13 22 40 67 

35 15 27 50 

43 16 28 56 

FO temporarily assi gned to highest loading factor < .4999 

18 15 14 16 56 61 27 20 12 6 28 38 62 

21 67 50 32 66 22 7 39 

40 
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contained one or both members that had been assigned to a 0 

group by this investigator because the loading for any 

factor was not <.4999, the criterion set for factor 

membership. When those profiles were assigned to the 

factor for which they had the highest loading, another 10 

pair were in the same factor. Thus, if all profiles were 

forced into a factor, 52% of the profile pair with moderate 

to high correlations were allocated to a factor in which 

one or more members were moderately to highly correlated. 

At this point, it seemed a bit fainthearted to quit 

because authorities with no real interest in the problem 

said it couldn't be done when the actual reason for the 

impossibility was not yet apparent. 

Therefore, two strategies were undertaken to clarify 

the relevance of the eigenvalue problem to this particular 

context. The first was to begin to track down information 

about matrices and eigenvalues (matrix algebra). The 

second was to experiment with subsets of the data to 

determine the effects of a smaller number of profiles to 

determine the manner in which the width of the data set 

influenced the results. 

Matrix Algebra. It was necessary to investigate the 

nature and function of matrices and eigenvalues because in 

most studies employing factor analysis, extraction of 
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factors is only the beginning. The factors themselves are 

then subjected to further mathematical analyses. If the 

initial factors are not accurate, the error will be 

compounded in the subsequent analyses. In this study, 

however, the initial rotated factors were the end product. 

Factor analysis was employed, using defined factors, or 

principal components, simply to identify those profiles 

which were highly correlated and could, therefore, be 

grouped, as well as those profiles which were not highly 

correlated, and could be considered outliers. Whatever 

problems the negative eigenvalues might pose for other 

investigations, it seemed possible that an understanding 

of the underlying mathematical processes was in order to 

determine whether the eigenvalues were also a problem for 

this study. 

Factor analysis takes place through operations 

performed on the data matrix and matrices related to it 

mathematically. The field of matrix algebra contains 

principles which govern factor analysis. Even beginning 

textbooks in the field were beyond the mathematical 

sophistication of this investigator. Finally, a text 

(Hammer, 1971) was located which explained processes and 

procedures in verbal sentences in addition to equations, so 

that a slow and patient working through the principles of 

matrix algebra was begun. 
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Before the complexities of matrix algebra are 

expounded, the problem will be defined using the geometric 

model used in correlation and regression. This model holds 

up fairly well with respect to factor analysis (Hammer, 

1971), at least in the beginning stages. When this problem 

is cast in the geometric model, the profile of each 

individual can be represented as a point in space. Each 

point represents a vector which originates at the axis of 

the coordinates and passes through the point, or profile. 

If all the profiles are unrelated to each other, each 

vector will be in a plane at right angels to the other. 

Each right angle represents the addition of another 

dimension, so that 67 profiles, if they are all unrelated, 

would require 67 dimensions to represent all of the 

profiles adequately. If one of the profiles covaried with 

another so that a single vector would pass through both of 

them, then 66 dimensions would be required to represent the 

67 profiles. Eigenvalues are associated with vectors, 

and, therefore, the dimensions. In the geometric model, 

they indicate a relationship between the original length of 

the vector and the length of the vector as it changes 

during rotation. 

If a Q-Factor analysis is being performed, the 

investigator presumedly has inspected the correlation 
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matrix and noticed that the profiles of persons seem to be 

related in some way so that the space to represent the 

factors, or clusters of profiles, will require fewer 

dimensions than there are individuals. 

Notation convention in matrix algebra requires that a 

matrix be described as an "m x n" matrix, where "m" equals 

the number of rows and "n" equals the number of columns. A 

matrix of m rows and n columns defines n vectors in an m 

dimensional space (Hammer, 1971). The Cognitive Style data 

Q-matrix, which was 2 8 rows deep and 67 columns wide 

defined 67 vectors in a 2 8 dimensional space. This did not 

appear to be a problem initially because factor analysis is 

widely described as an operation on a correlation matrix 

which, in this case, was 67 x 67. The correlation matrix 

appeared to have 67 vectors upon which to plot 67 cases. 

This assumption was backed by the provision in the SPSS 

manual (Nie, et al., 1975, pp. 499-502) for entering a 

square matrix, such as a correlation matrix, directly into 

the program in place of the data matrix. 

Unfortunately, it was not that simple. The correlation 

matrix was formed by pre-multiplying the transpose of the 

matrix, X, which was 67 x 28, by the matrix itself. This 

produced a matrix 67 x 67 with only 28 vectors, or less, on 

which to plot 67 profiles. The following discussion 

explains why. 
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Matrix multiplication differs somewhat from arithmetic 

operations with real numbers (Hammer, 1971) . The 

commutative property of arithmetic multiplication indicates 

that 5x3=3x5, that is, numbers can be multiplied in 

any order. Matrix addition is commutative, but matrix 

multiplication is not. Matrix multiplication involves 

multiplying each of the elements in the first row of the 

first matrix by the corresponding elements in the first 

column in the second matrix. The products are summed and 

the sum becomes the value for cell Til, where T is the 

product of the total matrix. The elements in the first 

row of the first matrix are then multiplied by the 

corresponding elements in the second column of the second 

matrix, and the products summed. The sum becomes the value 

for T12. The procedure is repeated until all columns of 

the second matrix have been multiplied by the first row of 

the first matrix. The procedure then moves to the second 

row of the first matrix and is repeated through all columns 

of the second matrix, etc. 
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A x B 

12 3 14 

4 5 6 2 5 

3 6 

T = 1+4+9 4+10+18 

4+10+18 16+25+36 

T = 14 32 

32 77 

In this instance, a 2 x 3 matrix multiplied by a 3 x 2 

matrix yields a matrix, 2x2. If we reverse the order of 

the matrices when we multiply, we will get an entirely 

different matrix. 

A 

12 3 

4 5 6 

B X 

1 4 

2 5 

3 6 

T = 1+16 2+20 3+24 

2 + 20 4+25 6 + 30 

3+24 6 + 30 18 + 36 

T= 17 22 27 

22 29 36 

27 36 54 

In this example, a 3 x 2 matrix multiplied by a 2 x 3, 

yielded a 3 x 3 with entirely different values in the 
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cells. In matrix algebra, the order of the matrices 

matters when they are multiplied (Hammer, 1971). 

It is possible to anticipate the dimensions, or order, 

of a matrix which is the product of multiplication (Hammer, 

1971). In general form (m x n) x (m x n), the number of 

rows from the first matrix will be the number of rows in 

the product matrix, while the number of columns in the 

second matrix will be the number of columns in the product 

matrix. Thus (5 x 3) x (3 x 4) will result in a 5 x 4 

matrix. 

The number of dimensions available on which to plot 

individuals in the Q-Factor analysis is also related to the 

dimensions of the two matrices when two matrices are 

multiplied. The number of dimensions or independent 

vectors in a matrix is called the rank. The rank of a 

matrix can never be larger than the smallest common 

dimension of the pairs whose product is the matrix (Hammer, 

1971). The rank may, indeed, be smaller than that, but it 

can never be larger. In the Q-Factor analysis of the 

Cognitive Style data, the operation to obtain the 

correlation matrix, XtX=T (the transpose of the matrix 

multiplied by the matrix), yielded (67 x 28) x (28 x 67) = 

67 x 67 but the rank, or the number of dimensions available 

for vectors, could be no more than 28 and might, in fact, 
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be less. (It is possible to calculate the rank of the 

correlation matrix, T, but that is not pertinent to this 

discussion.) 

But, were more than 2 8 vectors needed to plot the 67 

Cognitive Style profiles? Factor analysis involves finding 

the "factors" of the correlation matrix. That is, the 

process searches for the component matrices. If one 

factor, or component matrix, is known, the product matrix 

can be "divided by" the known component matrix to obtain 

the other factor matrix. The division is accomplished by 

inverting the component factor matrix and multiplying. 

This is similar to the arithmetic process of dividing 

fractions. 

In classical factor analysis, the correlation matrix 

must be inverted. A matrix whose rank is less than the 

number of columns cannot be inverted. (Again, the 

mathematical argument is not pertinent here.) So it would 

seem that, indeed, the 28 x 67 matrix could not be 

factorized. 

However, principal components factoring, the procedure 

of choice in this study, is not classical factor analysis. 

The SPSS manual specifically states that one of the 

advantages of principal components analysis (PA1) is that 

it does not require the inversion of the correlation matrix 
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as do other methods (Nie, et al., 197 5, p. 479). Perhaps 

the inversion of the matrix was not a problem. 

But the manipulation of matrices is accomplished 

through manipulations in mathematical equations. The 

eigenvalue, whose negative form in the analysis is the 

cause of this side exploration into mathematics, is the 

amount of total variance accounted for by the factor, but 

it is also the value associated with a vector in the 

ubiquitous quadratic equations of matrix algebra (Hammer, 

1971). In order to find the factor matrices of a matrix, a 

series of equations are generated. The number of equations 

can only equal the rank of the matrix, which is also the 

number of independent vectors in the matrix. Quadratic 

equations generated for vectors which are dependent on 

another for values in the vector, do not generate a single 

solution and are not useful in constructing a matrix. If 

the rank of the matrix is considerably less than the number 

of vectors needed to plot the variables, there will not be 

a sufficient number of equations generated to reconstruct 

the component matrices. 

Despite the fact that principal components factor 

analysis does not require the inversion of the matrix, it 

appeared that the dimensions of the matrix might have 

presented a problem in the use of Q-Factor Analysis in the 

distinction in kind research strategy. 
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Process Variations. At the same time, principal 

factoring with iteration, PA2, was used with both data 

sets, to extract factors in an exploration of the data to 

test the effects of having a data matrix that was wider 

than it was long. PA2 automatically replaced the main 

diagonal with estimates of communality (Nie, et al., 1975). 

Since the correlation matrix did have to be inverted in 

principal factoring, the nature of the matrix should have 

been more of a problem in this procedure. This change had 

only a little effect on the composition of the factors, 

raising the question of the point at which the shape of the 

data matrix becomes a problem. 

Subset Variations. Smaller subsets of the CS data set 

were factored to test the effects of data matrices which 

had fewer columns. A data subset was created using only 

profiles 1-20, a quantity of eight less than the number of 

variables. Principle factoring with iteration, PA2, 

varimax rotation, were used with the number of factors- set 

at the component for which the eigenvalue dropped to less 

than one. Eight factors were produced. There were no 

negative eigenvalues. A second subset was created using 

profiles 21-40, with the same procedures. Again, eight 

factors were produced with no negative eigenvalues. 

A third data subset was created using profiles 1-29, 

one more profile than there were CS variables. The 



•200 

parameters of the factor analysis were again PS2, varimax. 

Ten factors were generated. There was one negative 

eigenvalue, and one eigenvalue with a value of .0000. 

It would not have been meaningful to compare the 

factors generated in these factorings with those generated 

with the full data set, since the presence or absence of 

the other profiles would influence the formation of the 

factors. Clearly, the dimensions of the data matrix 

determine the response of the computer. 

Summary 

The Q-Factor Analysis utilized a Q correlation matrix 

derived from z-scores, standardized over variables. 

Factors were extracted using the principal components 

solution and varimax rotation. The computer printout 

contained the warning that because of a number of negative 

eigenvalues, the results might not be reliable. The 

negative eigenvalues resulted from the data matrix being 

wider than it was deep. The factors produced in both data 

sets appeared to be reasonable. 

Despite the problems with Q-Factor Analysis, a decision 

was made to continue the study as outlined. The decision 

was based on an interest in continuing the exploratory 

nature of the study with respect to the effects of the data 

processing technique and the process of applying the 
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descriptive conceptualization to the groupings which 

resulted. 

Q-Factor Analysis-Cognitive 
Style Data Set 

When Q-Factor Analysis was applied to the data sets, 

both raw scores and z-scores, standardized over the 

profiles rather than the variables, initially were used to 

obtain a correlation matrix. In the CS data set, z-scores 

did not affect the allocation of profiles to factors. The 

z-score correlation matrix was used. 

Q-Factor Analysis sorted the Cognitive Style data set 

into 19 factors (see Table 6), called F groups, based on a 

criterion factor loading of >.4999. The criterion was set 

relatively high in order to avoid forcing into factors 

profiles which more fruitfully might be considered 

outliers. 

As is expected in factor analysis (Nie, et al., 

1975), the first factor, F1 (N=6), was the largest. The 

ninth factor, F9 (N=4), was the next largest group. As the 

size of the factors decreased, the number of them 

increased. There were five factors in which N=3: F2, F4, 

F5, F8, and F12. There were six factors in which N=2: F3, 

F6, F7, F14, F15 . 



Table 6. Q-Factor Analysis-Cognitive Style data set. Z-scores, factors default, 
PA1, varimax rotation. 

F-Groups 

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 FO FOO 

8 1 30 14 23 2 29 26 9 34 3 5 45 19 44 42 31 49 52 6 18 32 61 11 

10 4 63 25 47 48 65 46 11 36 51 57 37 7 20 38 62 17 

24 59 60 54 64 53 55 12 21 39 66 

33 58 13 22 40 67 

35 15 27 50 

43 16 28 56 



203 

Twenty-two of the profiles did not load sufficiently 

(>.4999) on any factor to be included in a factor. This 

group was called F0, and considered one sort of outlier. 

A second group of outliers consisted of single factor 

profiles (SPF) : F10, Fll, F13, F16, F18, and F19. 

A third group of outliers occurred for a different 

reason. Two profiles had factor loadings of >.4999 for two 

factors. Profile 11 loaded >.67347 on F2 and .52822 on F10. 

Profile 17 loaded .52938 on F1 and .59326 on F15. Since, 

by definition in the Distinction in Kind model of cultural 

diversity, categories of individuals are mutually 

exclusive, there were two options available in the sorting 

of these two individuals. One would be to consider the two 

as yet another sort of outlier. The other would be to 

consider the individual a member of the group for which the 

factor loading was the highest. The former decision seemed 

most appropriate for two reasons. The first was that the 

first outlier group, F0, consisted of individuals who 

failed to load reasonably heavily on any factor, a 

condition which seemed qualitatively as well as 

quantitatively different from an individual who loaded 

highly on two factors. The second reason was that the 

purpose of the study was to identify ways to recognize 

legitimate diversity. Forcing profiles into a single group 
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when they loaded moderately or highly on two groups did not 

seem to be congruent with the purpose of the study. 

In summary, when Cognitive Style profiles were not 

forced into a group and were allowed to be diverse, there 

were three kinds of outliers. The first was those 

individuals who failed to load sufficiently (>.4999) on 

any factor, F0 (N=22). The second was those who were 

members of single profile factors, SPF (N=6). The third 

was those individuals with factor loadings >.4999 on more 

than one factor, F00 (N=2). Without stretching the point, 

it appeared that, in this study, even outliers could be 

considered diverse. 

In the Cognitive Style data set, the three types of 

outliers accounted for roughly 45% of the total group 

(30/67) . 

Cognitive Style (CS) Data Set 
Descriptive Conceptualization 

Once.the data in the Cognitive Style data set were 

sorted using the Q-Factor Analysis data processing 

technique, the results were described using the Digital 

model descriptive conceptualization format (Chapter 3, 

Descriptive Conceptualizations). The examples given are 

relevant to an hypothetical report of recommendations for 

the revision of the Project STEP world of work curriculum. 
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The STEP student group in this study, as a whole, could 

be characterized by a profile of strong agreement (70% or 

more) for the following 12 cognitive styles: TAQ, numbers 

you hear, 2; QA, sounds you hear, 1; QS, taste, 1; QT, touch 

1? QV, color, line, graphics, 1; QP, synthesize sensory 

components in actions, 1; QCEM, empathy, 1; QCES, beauty 

and order, 1; QCET, ethics in the environment, 1; QCP, 

social distance, 1; QCK, know your self, 1; M, reason with 

categories, rules, 1. Ordinarily, teaching strategies 

directed towards individuals in the group presume that each 

individual student will have the cognitive style of the 

imaginary "group student." For example, in this group, it 

would be presumed that students would learn best by using a 

great many "hands on" experiences which required the 

synthesis (QP) of tactile (QT), auditory (QA), savory (QS), 

and graphic (QV), components. This often leads to an 

inappropriate or inadequate response from the student 

because the student's profile of attributes differs 

somewhat or substantially from that of the group. Within 

the STEP student group, there was a diversity of profiles 

that is described below which could be used by teachers to 

plan more effective teaching strategies. One way to view 

that diversity was as distinct kinds of groups of students 

within the larger group of students. 
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Using Q-Factor Analysis, the students in the STEP 

student group were sorted into 13 subgroups (N>1), called F 

groups, based on the similarity of their profiles to each 

other. The Cognitive Style of each of these subgroups 

differs from the others by virtue of the features or 

attributes that they share. 

In the following discussion, variables (styles) which 

were of level 2 or level 3 preferences in the group map are 

indicated by a /2 after the code for the style (i.e., 

TAQ/2). 

The Cognitive Styles profiles of the students in factor 

F1 (N=6) were highly similar (70% or more agreement) with 

respect to 19 variables (see Table 7). 

This student group wanted to listen to words (TAL), but 

see numbers written down (TVQ). Group activities (A) and 

"hands on" activities that required the synthesis (QP) of 

visual (QV), and tactile (QT) modes encouraged maximum 

involvement. Beyond their preference for peer interaction 

(A) and the fact that they would rather not work alone 

(1/2), this group had other preferences that made it appear 

highly "social." They attended to the feelings of others 

(QCEM), liked their environment, both social and physical, 

to be "nice" (QCES), and made reference to their personal 

sense of right and wrong (QCET) when evaluating a 

situation. They attended to others' social distance needs 
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Table 7. Cognitive Styles-Group Map Q-Factor Analysis. 

N= 
1 
6 

2 
3 

3 
2 

4 
3 

5 
3 

6 
2 

7 
2 

Factors 
8 9 12 
3 4 3 

14 
2 
15 
2 

17 
2 

FO 
22 

FO 
2 

Variables 

TAL 1 2 2 1 1 1 1 

TAQ 2 2 2 1 2 2 2 2 2 

TVL 1 2 1 1 1 2 1 2 1 2 1 1 

TVQ 1 1 1 1 1 1 2 1 1 

QA 1 1 1 1 1 1 1 1 1 1 1 

QO 2 1 2 1 1 1 1 1 2 1 

QS 1 2 1 1 1 1 1 1 

QT 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

QV 1 1 2 1 1 2 2 1 1 1 1 1 

QP 1 1 1 1 1 1 1 1 1 

QCEM 1 1 1 1 1 1 1 1 1 

QCES 1 1 1 1 1 1 1 1 1 

QCET 1 1 1 1 1 1 1 1 1 1 1 1 

QCH 3 . 2 2 1 1 1 1 2 

QCK 2 2 2 1 2 1 

QCKH 1 1 2 1 1 2 1 

QCP 1 1 1 1 1 1 1 1 1 1 1 1 

QCS 1 1 1 1 1 1 1 1 1 1 1 1 1 

QCT 2 1 2 1 2 2 1 1 
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Table 7—Continued 

Factors 
1 2 3 4 5 6 7 8 9 12 14 15 17 F0 F00 SPF 

N= 6 3 2 3 3 2 2 3 4 3 2 2 2 22 2 6 

QCTM 1 2 1 2 1 2 2 1 

A 1 2 2 2 1 1 1 2 1 2 

F 2 1 2 1 2 1 1 1 

I 2 1 1 2 1 1 2 2 1 1 2 

M 1 1 1 1 1 1 2 1 1 1 

D 1 1 1 2 1 1 1 1 

R 1 1 2 1 1 1 

L 2 2 1 1 1 1 1 1 1 2 

K 1 2 1 1 2 2 2 

NVARS 
19 16 18 21 18 23 18 13 25 17 12 19 22 8 14 6 

*See Appendix C for explanation of codes. 
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(QP), trying to be neither too familiar nor too distant. 

They had a good sense of their own capabilities (QCS) and 

rarely took on more than they could handle. They were less 

inclined to gain interpersonal information from body 

language (QCK/2) than they were from tone of voice (QA) or 

words themselves (TAL). 

They liked to learn physical activities by observing 

the correct form (QCKH). Activities which permitted 

reasoning through the use of categories (M), contrasts (D), 

and logic (K) were attractive to these students. 

The next largest factor was F9 . The profiles of these 

students were in 7 0% agreement for 25 of the 28 variables 

(see Table 7). 

This student group wanted to listen to words (TAL) but 

read numbers (TVQ) and would rather not read words (TVL/2) 

or gain meaning by listening to numbers (TAQ/2). 

Activities which involved the synthesis (QP) of some or all 

of the five senses (QA), (QO), (QS), (QT), and (QV) 

encouraged maximum involvement, particularly if they 

involved working directly with the teacher (F) or in a peer 

group (A), appealed to this group. These students would 

rather not work alone (1/2). Although they were less 

inclined to gain interpersonal information from body 

language (QCK/2) than they were from tone of voice (QA) or 
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words themselves, they did not attend to social distance 

needs of themselves and others (QCP), trying to be neither 

too familiar nor too distant. An enthusiastic presentation 

of new material (QCT) was more .attractive than an impartial 

one, and they liked their environment, both social and 

physical, to be "nice" (QCES). They frequently made 

reference to their personal sense of right and wrong 

(QCET) in learning situations. 

They liked to learn physical activities by observing 

the actions done in correct form (QCKH). They were 

inductive reasoners (M), (D), (R), and (L) who would rather 

not use deductive reasoning (K/2). 

All other factor groups had Ns of 3, 2, or were single 

profile factors. For an N of two or three, 7 0% or more 

must be equal to 100% because one individual accounts for 

more than 30%. Therefore, in all remaining factors, there 

was complete agreement for variables in a group map. 

The Cognitive Style profiles of the students in Factor 

F2 (N=3) were identical with respect to 17 variables (see 

Table 7). 

This student group liked to get information about both 

numbers and words by reading (TVQ) (TVL). Activities which 

involved the synthesis of some or all of the five senses 

(QA), (QO), (QS), (QT), and (QV) encouraged maximum 
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involvement, particularly if they were individual 

activities (I) or involved working directly with the 

teacher (F) appealed to this group. They were likely to be 

thrown off task if their personal sense of right and wrong 

(QCET) was challenged, if their own or others' social 

distance needs (QCP) were unmet, or if time constraints and 

expectations (QCTM) were unmet. They had a good sense of 

their own capabilities (QCS) and rarely took on more than 

they could handle. They liked to learn physical activities 

by observing the correct form (QCKH). 

Activities which permitted reasoning through the use of 

categories (M) and relationships (R) were attractive to 

them. 

The Cognitive Style profiles of the students in 

Factor F3 (N=2) were identical with respect to 18 

variables (see Table 7). Eleven of those variables were 

level 2 (/2) and one was level 3 (/3) . Level 2 preference 

meant the student would rather not use the style and level 

3 meant the student would avoid using the style. Because 

the group had so many "rather not's, 11 they were potentially 

a source of disruption and frustration. 

This group of students would rather not gain 

information by listening (TAL/2) or by attending to body 

language (QCK/2). As a consequence, they might often miss 
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a teacher's signals unless they were bits of information 

that could be gleaned from tone of voice (QA). Their group 

map contained clues to structuring their learning. F3 

students liked to work on individual' projects (I) and 

didn't take on more than they could handle (QCS). 

Providing these, students with objectives and letting them 

determine when and how the objectives were met provided a 

structure within which these students were able to operate. 

These students would rather not gain information by 

listening to or reading words (TAL/2), (TVL/2), or by 

listening to numbers (TAQ/2). They liked to read about 

numbers and math (TVQ). Activities which involved 

synthesizing (QP) sounds (QA) and touch (QT) encouraged 

maximum involvement, while working with the less preferred 

components, visual and graphic (QV/2); taste (QT/2); or 

smell (QO/2) provoked inappropriate responses. They 

avoided role playing or play acting (QCH/3) as a way of 

learning. 

These two students needed a wide range of alternatives 

in forms of reasoning. They preferred not to use the 

synthesizing form of inferential reasoning (L) or deductive 

reasoning, logic, (K), and were diverse with respect to the 

other forms. 
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The Cognitive Style profiles of the students in Factor 

F4 (N=3) were identical with respect to 21 variables (see 

Table 7). 

These three students were perfect for giving written 

instructions (TVL) (TVQ), a contract (QCS), and sending 

them to the library or to an area to develop an independent 

(I) project using a synthesis (QP) of auditory (QA) , 

tactile (QT), visual (QV), and olfactory (QO) elements. 

They could be relied on to meet deadlines (QCTM), and to 

complete their work because they knew their capabilities 

(QCS) and liked order and beauty in their physical and 

social environment (QCES). While they did not like to gain 

meaning from a teacher (F/2), they had a strong sense of 

empathy (QCEM) which could be directed towards pleasing the 

teacher. Since they would rather not listen to words 

(TAL/2), be enthusiastically convinced (QCT/2), role play 

(QCH/2), interact with peers for meaning making (A/2) or 

attend to body language (QCK/2), they didn't miss classroom 

activities. 

Their preferences for activities involving reasoning by 

contrast (D) or by synthesizing categories, contrasts, and 

relationships (L), both of which are often frustrating to 

teachers and high achievers, could be utilized more easily 

in independent activities rather than in class activities. 
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The Cognitive Style profiles of the students in Factor 

F5 (N=3) were identical with respect to 18 variables (see 

Table 7). 

This student group liked to gain information from both 

words and numbers by reading (TVL) (TVQ), and would rather 

not have listened to numbers (TAQ/2). Reading activities 

were more interesting if teacher directed (F) rather than 

individually directed (1/2). "Hands on" activities, wh.ich 

involved the five senses (QA), (QO), (QS), (QT), and (QV), 

encouraged maximum involvement. 

This group appeared social and friendly. An 

enthusiastic teacher presentation of new material was more 

interesting than an impartial one (QCT). They attended to 

the feelings of others (QCEM), and to the social distance 

needs (QCP) of themselves and others, trying to be neither 

too familiar nor too distant. They preferred their 

environment, both social and physical, to be "nice" (QCES), 

and made reference to their personal sense of right and 

wrong (QCET) when evaluating a situation. 

Activities which permitted reasoning in the form of 

synthesis (L) of categories, contrasts, and relationships, 

or categories only (M) were attractive to this group as 

were activities involving deductive reasoning (K). 
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The Cognitive Style profiles of the students in factor 

F6 (N=2) were identical with respect to 2 3 of the 2 8 

variables (see Table 7). 

This student group liked to read both words (TVL) and 

numbers (TVQ) and to listen to words (TAL). They would 

rather not have listened to discussions involving numbers 

(TAQ/2). While they liked to read words and numbers, they 

preferred not to use qualitative visual elements such as 

pictures, diagrams, etc. (QV/2). With the exception of the 

visual elements, activities which involved the synthesis 

(QP) of the other senses (QA), (QO), (QO), (QS), and (QT), 

encouraged maximum participation, particularly if those 

activities were in a peer interaction (A) setting. 

However, play acting or role playing (QCH/2) were not good 

learning modalities. These students attended to the 

feelings (QCEM) and social distance needs (QCP)) of others, 

and to body language (QCK). Not only were they sensitive 

to the state of being of others, they were aware of their 

own strengths and limitations (QCS). They wanted both 

their physical and social environment to be "nice" (QCES) 

and they made reference to their personal sense of right 

and wrong (QCET) when judging a situation. They preferred 

an impartial rather than enthusiastic presentation of 

material (QCT/2). Despite their attention to physical 
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movements—body language (QCK) and social distance (QCP)--

this group preferred not to learn physical activities by 

watching them done in the correct form (QCKH/2). 

Activities which permitted reasoning through the use of 

a synthesis (L) of categories, contrasts, and 

relationships, or the use of either contrasts (D) or 

relationships (R) were attractive to these students, as 

were activities involving deductive reasoning, logic (K). 

The Cognitive Style profiles of the students in Factor 

F7 (N=2) were identical with respect to eighteen variables 

(see Table 7). 

This group of students like to gain meaning from 

numbers by listening (TAQ). They preferred not to read 

about either words (TVL/2) or numbers (TVQ/2). They also 

preferred not to use visuals or graphics (QV/2). 

While they preferred independent work (JII) and would 

rather not work directly with a teacher (F/2), social 

interaction was important to them. They attended to the 

feelings (QCEM) of others and to the social distance needs 

(QCP) of themselves and others. They made reference to 

their own sense of right and wrong (QCET) when evaluating 

situations. Role playing or play acting (QCH) were good 

learning activities for them, more often as a group effort 

(A) than as a teacher directed activity (F/2). They 
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learned physical activities by watching the correct form 

performed (QCKH), a help in histrionic activities. 

Activities which permitted reasoning through the use of 

categories and rules (M) were more attractive to these 

students than were activities which required reasoning by 

contrast (D/2) or relationships (R/2).' 

The Cognitive Style profiles of the students in Factor 

F8 (N=3) were identical with respect to 13 variables (see 

Table 7). 

This student group liked to read words (TVL), but 

preferred not to gain information from pictures or diagrams 

(QV/2). They also preferred not to listen to discussions 

involving numbers (TAQ/2). 

They liked to be involved in individual projects (I), 

knew their capabilities (QCS), and liked to learn through 

activities that synthesized several sensory modalities into 

one act (QP), preferably including the sense of touch. 

This group usually met deadlines (QCTM). 

They saw connections where others might not. They 

preferred to reason through seeing relationships (R), 

attended to the feelings of others (QCEM), liked their 

physical and social environment to be nice (QCES), and 

related their personal sense of right and wrong to the 

events in their environment (QCET). Role playing and play 
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acting were good learning activities for them and enabled 

them to integrate their learning experiences. 

The Cognitive Style profiles of the students in Factor 

F12 (N=3) were identical with respect to 17 variables (see 

Table 7). 

This student group was consistently visual, liking to 

read both words (TVL) and numbers (TVQ) and to make use of 

pictures and diagrams (QV) in their learning. Activities 

which involved other of the senses (QA), (QS), and (QT) 

encouraged involvement, particularly if they were part of 

a peer interaction (A). Role playing (QCH) was a good 

learning activity and enabled the students to bring their 

empathy (QCEM), sense of esthetics (QCES), and personal 

sense of right and wrong (QCET), to the learning context. 

Although members of this group attended to their 

capabilities (QCS) and rarely took on more than they could 

handle, they did not always meet deadlines (QCTM/2) and 

preferred an impartial presentation of material rather than 

an enthusiastic one (QCT). 

Activities which permitted reasoning through the use of 

the synthesis (L) of categories, contrasts, and 

relationships, or through categories (M) or contrasts (D) 

alone, were attractive to them. 
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The Cognitive Style profiles of the students in Factor 

F14 (N=2) were identical with respect to 12 variables (see 

Table 7). 

This student group liked to gain information by 

listening to words (TAL), and would rather not read 

(TVL/2), but they did like to use pictures and diagrams 

(QV) as sources of information. 

They demonstrated an unusual profile in that they both 

had level 2 preferences for both working in a peer group 

(A/2) and working alone (1/2) and were diverse with respect 

to working with teachers. Students with this 

configuration, depending on their preference for working 

with teachers needed a setting in which they could make use 

of all three sources of information. Rather than not 

wanting to work with peers or by themselves, they often had 

no clear preference for any of the three modalities, and, 

in fact, needed all three to be comfortable. 

Similarly, in addition to preferring to use logic (K) 

to reason, this group liked to reason by synthesizing all 

three inferential components (L): categories, contrasts, 

and relationships. 

These two students had a strong sense of their 

capabilities (QCS), and rarely took on more than they could 

handle. They liked to have their physical and social 
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environment nice (QCES), brought their personal sense of 

right and wrong (QCET) to situations, and preferred an 

impartial presentation of material to an enthusiastic one 

(QCT/2). They attended to the social distance needs of 

themselves and others (QCP), trying to be neither too 

distant nor too close. 

The Cognitive Style profiles of the students in Factor 

F15 (N=2) were identical with respect to 19 variables (see 

Table 7 ) . 

This student group liked to listen to words (TAL) as a 

way of gaining information, but preferred not to listen to 

discussions of numbers (TAQ/2). While they liked to listen 

to others, they essentially worked alone (I). That is, 

they relied on themselves to make sense and meaning, and 

preferred to not take the teacher's direction (F/2) or 

authority for the meaning of some learning. They reasoned 

mainly by contrasts (D) and preferred not to use categories 

and rules (M/2) or logic (K/2). 

Activities which required the synthesis (QP) of 

auditory (QA), tactile (QT), and visual components (QV) 

were appealing to them as were activities which were 

pleasant, both socially and physically (QCES). They didn't 

like to attend to smells (QO/2), nor did they like to learn 

physical activities by watching them performed correctly 

(QCKH/2). 
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This group attended to the feeling of others (QCEM), 

social distance needs (QCP) and body language (QCK) of 

others as well as their own capabilities (QCS) in a 

learning context. They preferred an enthusiastic 

presentation of new information rather than an impartial 

one (QCTM). 

The Cognitive Style profiles of the students in Factor 

F17 (N=2) were identical with respect to 22 of the 28 

variables (see Table 7). 

This student group liked to gain information by reading 

words (TVL), but preferred not to listen to discussions of 

numerical information (TAQ/2). Activities which involved 

the synthesis (QP) of some or all of the five senses, (QA), 

(QO), (QS), (QT), and (QV), encouraged maximum involvement 

whether in a peer setting (A), working alone (I), or 

working directly with a teacher (F). 

Activities which permitted any of the forms of• 

inductive reasoning—categories (M), contrasts (D), 

relationships (R), or a synthesis of the three (L)—were 

appealing. 

They had empathy for others (QCEM), a good sense of 

their own capabilities (QCS), attended to the social 

distance needs (QCP) of themselves and others, and were 

willing to engage in role playing and play acting (QCH). 
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Their personal sense of right and wrong, which they brought 

to all settings, enhanced their histrionic activities. 

They appreciated histrionics in their teacher, too, in 

that an enthusiastic presentation of material (QCT) .was 

more appealing to them than an impartial one. They did 

not, however, attend to time constraints (QCTM), such as 

deadlines, with similar enthusiasm. 

In summary, although the student group could be 

characterized as a group, it was useful to consider the 

profiles of subgroups within the group, towards which 

specific educational strategies which accommodated those 

profiles could be directed. Such specific strategies would 

stand a greater chance of being perceived as useful by the 

student group, and therefore, more likely to elicit the 

desired learning. 

(Outliers were not described in this description 

because of space considerations and the fact that the 

profiles could be examined individually. 

Q Factor Analysis-Goals 
and Values Data Set 

When Q-Factor Analysis was applied to the data sets, 

both- raw scores and z-scores, standardized over the 

profiles rather than the variables, initially were used to 
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obtain a correlation matrix. In contrast to the Cognitive 

Style data set, in which z-scores did not affect the 

allocation of profiles to factors, use of z-scores in the 

Goals and Values data set affected the allocation of four 

profiles. Since the standardization provided by z-scores 

is generally preferred, the factors obtained from the z-

score data matrix were used. 

Q-Factor Analysis sorted the Goals and Values data set 

into 13 factors (see Table 8), called F groups, based on a 

criterion factor loading of >.4999. The criterion was set 

relatively high in order to avoid forcing into factors 

profiles which more fruitfully might be considered 

outliers. 

As is expected in factor analysis (Nie, et al., 197 5), 

the first factor, F1 (N=16), was the largest. The second 

factor, F2 (N=13), was the next largest group. There were 

two factors in which N=3: F3, and F5. There were three 

factors in which N=2: F4, Fll, F12. 

As with the Cognitive Style data set, there were three 

types of outliers. The first, and most obvious, was that 

group which failed to load sufficiently heavily on any 

factor, FO (N=12). 

A second group of outliers consisted of single factor 

profiles, SPF: F6, F7, F9, F13, F14. 
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8. Q-Factor Analysis—Goal s and Values data set. 
Z-scores, factors default, PA1, varimax rotation. 
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The third group of outliers, F0 0 (N=7) were those which 

loaded above the criterion of >.4999 for two factors. 

These profiles were not forced into single factors or 

lumped with the FO group for two reasons. The first was 

that the first outlier group, FO, consisted of individuals 

who failed to load reasonably heavily on any factor, a 

condition which seemed qualitatively as well as 

quantitatively different from an individual who loaded 

highly on two factors. The second reason was that the 

purpose of the study was to identify ways to recognize 

legitimate diversity. Forcing profiles into a single 

group when they loaded moderately or highly on two groups 

did not seem to be congruent with the purpose of the 

study. 

In summary, when Goals and Values profiles were not 

forced into a group and were allowed to be diverse, there 

were three kinds of outliers. The first was those 

individuals who failed to load sufficiently (>.4999) on any 

factor, FO (N=12). The second was those who were members 

of single profile factors, SPF (N=5). The third was those 

individuals with factor loadings >.4999 on more than one 

factor, F00 (N=7). Without stretching the point, it 

appears that, in this study, even outliers can be 

considered diverse. 
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In the Goals and Values data set, the three types of 

outliers accounted for roughly 36% of the total group 

(24/67), fewer than in the Cognitive Style data set. 

Goals and Values (GV) Data Set 
Descriptive Conceptualization 

Once the data in the Goals and Values data set were 

sorted using the Q-Factor Analysis data processing 

technique, the results were described using the Digital 

model descriptive conceptualization format (Chapter 3, 

Descriptive Conceptualizations). The examples given are 

relevant to an hypothetical report of student 

characteristics prefactory to recommendations for the 

revision of the Project STEP world of work curriculum. 

The STEP student group in this study, as a whole, could 

be characterized by a profile of strong agreement (70% or 

more) for the following goals and values: H6a, being 

successful in my line of work, 1; H6b, finding the right 

person to marry and having a happy family life, 1; H6d, 

having strong friendships, 1; H6e, being able to find 

steady work, 1; H6g, being able to give my children better 

opportunities than I've had, 1; H61, having a good 

education, 1; H7i, work that seems important and 

interesting to me, lk? H7j, freedom to make my own 

decisions, 1; H7k, opportunity for promotion and 



227 

advancement in the long run, 1; H71, meeting and working 

with sociable, friendly people, 1. 

Strong agreement with these values meant that the 

student would not have to be convinced of them. 

Instructional practices that attempted to clarify such 

values would be met with antagonism because the student 

would be bored. Students would be more interested and 

their time spent in the classroom would be more effective 

if instructional strategies were directed towards helping 

students operationalize their goals and values in the world 

of work. 

Ordinarily, teaching strategies directed towards 

individuals in the group presume that each individual 

student will have the goals and values of the imaginary 

"group student." For example, 77.6% of the STEP student 

group placed high value on occupations that provided 

opportunity for promotion and advancement in the long run. 

But, 22.4% did not. Teaching strategies which assumed the 

value of an attribute would lead to an inappropriate or 

inadequate response from the student whose profile of 

attributes differed somewhat or substantially from that of 

the group. Within the STEP student group, there was a 

diversity of profiles, described below, which could be used 

by teachers to plan more effective teaching strategies. 
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One way to view that diversity is as distinct kinds of 

groups of students within the larger group of students. 

Using Q-Factor Analysis, the students in the STEP 

student group were sorted into eight subgroups (N>1) based 

on the similarity of their Goals and Values profiles to 

each other. The profile of each of these subgroups 

differed from the others by virtue of the features or 

attributes that they shared. 

The Goals and Values profiles of the students in 

factor F1 (N=16) were highly similar (70% or more 

agreement) with respect to 16 variables (see Table 9). 

For this student group, goals in the world of work 

included being successful in their chosen work (H6a) , 

which seemed interesting and important (H7i) and allowed 

them freedom to make their own decisions (H7j). They 

wanted their work to match a hobby interest (H7f) and they 

wanted to be living and working in the world of ideas 

(H7n). 

More pragmatically, they wanted to choose careers in 

which there were job openings (H7e), steady work (H7e), 

job security (H7h) and opportunity for promotion in the 

long run (H7k). To achieve this, they wanted a good 

education (H61) and were willing to take on some pressure 

in a job (H7q/2). 
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Table 9. Goals and Values-Group Map, Q-Factor Analysis. 

Factors 

1 2 3 4 5 8 11 12 FO FOO SP: 
N= 16 13 3 2 3 2 2 2 12 7 5 

Variables 

H6a 1 1 1 1 1 1 1 1 1 

H6b 1 1 1 1 2 1 1 

H6c 2 1 2 2 1 2 

H6d 1 1 1 1 1 1 1 1 

H6e 1 1 1 1 1 1 1 1 1 

H6f 3 2 

H6g 1 1 1 1 1 1 1 1 

H6h 1 1 1 2 

H6i 3 3 1 3 

H6 j 2 1 2 

H6k 1 2 1 1 

H61 1 1 2 1 1 1 1 1 1 

H7a 2 1 1 2 2 1 2 

H7b 1 1 2 

H7c 1 1 3 2 

H7d 2 2 

H7e 1 2 2 1 1 1 

H7f 1 2 1 1 
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Table 9—Continued 

Factors 

1 2 3 4 5 8 11 12 FO POO SPF 
N= 16 13 3 2 3 2 2 2 12 7 5 

H7g 1 1 1 2 1 1 

H7h 1 1 1 1 3 

H7i 1 1 1 1 1 1 1 1 1 

H7j 1 1 1 1 1 1 1 1 

H7k 1 1 1 1 1 1 

H71 1 1 1 1 1 1 2 1 1 1 

H7m 1 1 1 

H7n 1 2 2 2 

H7o 1 1 2 2 

H7p 1 1 1 1 2 1 

H7q 2 2 1 2 2 2 

NVAR 
16 10 20 15 6 22 14 18 13 17 15 

*See Appendix A for explanation of codes. 

4 
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While they wanted to link their work life to their 

personal life through a hobby interest, the security and 

stability they sought were linked to their desire for a 

good marriage and family life (H6b), giving their children 

opportunities they felt they had missed (H6g) and having 

strong friendships (H6d). 

This concern with people and sociability carried over 

into their work life in their desire to meet and work with 

sociable people (H71) and to be helpful to others and 

useful to society (H7p). 

The Goals and Values profiles of the students in factor 

F2 (N=13) were highly similar (70% or more agreement) with 

respect to ten variables (see Table 9). 

For this student group, the main goal in the world of 

work was to find work that was interesting and important 

to them (H6a), while having "lots of money" (H6c/2) was 

only somewhat important. 

More pragmatically, they wanted a good education (H61) 

and were not terribly concerned with whether there were job 

openings (H7e/2) in their chosen occupation. 

They sought security and sociability in a good marriage 

and family life (H6b) and in giving their children 

opportunities they felt they had missed (H6g). They did 

not feel they needed to leave this area of the country to 

accomplish their goals (H6i/3). 
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While they wanted to meet and work with sociable, 

friendly people (H71) in their work, they were not 

interested in becoming community leaders (H6f/3), nor in 

working to improve their community (H6j/2). 

All other factor groups of Ns of 3, 2, or were single 

profile factors. For an N of two or three, 7 0% or more 

must be equal to 100%, because one individual accounts for 

more than 3 0%. Therefore, in all remaining factors, there 

was complete agreement for variables in a group map. The 

Goals and Values profiles of the students in factor F3 

(N=3) were highly similar (7 0% or more agreement) with 

respect to 20 variables (see Table 9). 

For this student group, goals in the world of work 

included being successful in work (H6a) that was important 

and interesting to them (H7i.) and looked up to by others 

(H7b). They wanted opportunities to be original and 

creative (H7m) in their work but it was not so important 

that their work match a hobby interest (H7f/2). 

They did, however, want "lots of money" (H6c) and they 

didn't want to wait for it. They wanted a good income to 

start (H7g), with opportunity for promotion (H7k), steady 

work (H6e), and job security (H7h). They realized the 

necessity for working under some pressure (H7q/2) to 

achieve all of that. 
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Besides wanting a good deal of money, this student 

group wanted leisure time (H6k) to enjoy a good marriage 

and family (H6b), and good friends (H6d). While they 

wanted to give their children opportunities they felt they 

had missed (H6g), they did not feel it was important to 

leave this area of the country to do it (H61/3). 

In the course of meeting and working with sociable 

people (H71), they wanted opportunities to be helpful to 

others and useful to society (H7p). Being a leader at 

work was important to them (H7o) while being a leader in 

the community was somewhat less important (H6f/2). 

The Goals and Values profiles of the students in factor 

F4 (N=2) were highly similar (70% or more agreement) with 

respect to 15 variables (see Table 9). 

For this student group, goals in the world of work 

included being successful in work (H6a) which seemed 

interesting and important to them (H7i) and allowed them 

freedom to make their own decisions (H7j). Having lots of 

money was somewhat less important (H6c/2). 

More pragmatically, while it was only somewhat 

important that their chosen filed have job openings 

(H7e/2), they did want steady (H6e), secure (H7h) work with 

a good income to start (H7g) and opportunity for promotion 

(H7k) later on. For this group avoiding pressure in a job 

(H7q) was a priority. 
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Socially, this group wanted to live near parents and 

relatives (H6h) and to have strong friendships (H6d). At 

work, it was somewhat important for them to be able to work 

with people rather than things (H7a/2) and to have their 

relatives and friends in the same line of work (H7d/2). 

Leisure time to pursue their own interests (H6k/2) was 

also somewhat important to them. 

The Goals and Values profiles of the students in factor 

F5 (N=3) were highly similar (70% or more agreement) with 

respect to only six variables (see Table 9). 

For this student group, goals in the world of work 

included being successful in their chosen work (H6a) and 

being looked up to by others (H7b). More pragmatically, 

they wanted to work steadily (H6e), while having a good 

education was only somewhat important (H61/2). 

They wanted to satisfy their social needs at work 

(H71). Although they were diverse with respect to the 

importance of a family life, they wanted to provide 

opportunities they felt they had missed for what children 

they might have (H6g). 

The Goals and Values profiles of the students in factor 

F8 (N=2) were highly similar (7 0% or more agreement) with 

respect to 22 of the 28 variables (see Table 9). 

For this student group, goals in the world of work 

included being successful in work (H6a) that was important 



and interesting (H71), allowing them freedom to make their 

own decisions (H7j) and being somewhat looked up to by-

others (H7b/2). They wanted work with job openings 

available (H7e), that matched a hobby interest (H7f), and 

in which they had previous work experience (H7c). A good 

education (H61) was important to them. 

With that background, they wanted work that was steady 

(H6e), secure (H7h), and with a good income to start (H7g). 

Having "lots of money" (H6c/2) was somewhat important. 

In their personal life, they wanted leisure time (H6k) 

in which to pursue their own interests, including a good 

marriage and a family (H6b), strong friendships (H6d), and 

living close to parents and relatives (H6h). Leaving this 

area of the country (H6i) was important to them for the 

good life, which seemed incongruent with their need to live 

near parents and relatives. 

Beyond family and close friends, people in general were 

important to this group. In their work, they wanted 

opportunities to work with people rather than things 

(H7a), to meet and work with friendly, sociable people, 

opportunities to be helpful to others (H7p), and to correct 

social and economic inequalities (H6j). They were willing 

to assume positions of leadership at work (H7o) in order to 

accomplish these things. 
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The Goals land Values profiles of the students in 

factor Fll (N=2) were highly similar (70% or more 

agreement) with respect to 14 variables (see Table 9). 

For this student group, goals for the world of work 

included being successful in their chosen work (H6a) with 

opportunities to be original and creative (H7m), and the 

freedom to make their own decisions (H7j). "Having lots of 

money" (H6c) was also important to this group. 

More pragmatically, this group wanted a good education 

(H61) and wanted to work in an area where they had previous 

work experience (H7c). Being able to find steady work 

(H6e) was more important than job security (H7h/3). 

In the personal arena, social relationships such as 

strong friendships (H6d) and living close to parents and 

relatives (H6h) were important. Although this group was 

mixed with respect to their value of marriage, they wanted 

to give opportunities they felt they had missed (H6g) to 

what children they might have. 

Their concern for people extended back into the 

workplace where they wanted opportunities to be helpful to 

others (H7p) while working with friendly, sociable people 

(H71) rather than things (H7a). 

The Goals and Values profiles of the students in 

factor F12 (N=2) were highly similar (70% or more 

agreement) with respect to 18 variables (see Table 9). 
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For this student group, success in the world of work 

included work that seemed important and interesting (H7i) 

and matched a hobby interest (H7f) while allowing them the 

freedom to make their own decisions (H7j). Living and 

working in the world of ideas (H7n/2) was somewhat 

important to them. 

More pragmatically, they wanted a good education (H61). 

They intended to choose a field where there were job 

openings (H7e) so that they could find steady work (H6e) 

with opportunity for promotion (H7k). A good income to 

start (H7g/2) or previous work experience in the field 

(H7c/3) were not as important to them. 

Socially, friends were more important than family. 

Strong friendships (H6d) were important, while marriage 

(H6b/2) and living near parents and relatives (H6h/2) were 

less important. 

This less than strong interest in people carried over 

into their values about work. Having friends or relatives 

in the same line of work (H7d/2), opportunities to work 

with people rather than things (H7a/2), or working with 

friendly people (H71/2) were only somewhat important as 

were having the opportunity to do work that was helpful to 

others (H7p/2) or the opportunity to be a leader at work 

(H7o/2) . 
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In summary, although the STEP student group could be 

characterized as a group, it is useful to consider the 

profiles of subgroups within the group, towards which 

specific educational strategies which accommodate those 

profiles may be directed. Such specific strategies stand a 

greater chance of being perceived as useful by the student 

group, and therefore, more likely to elicit the desired 

learning. 

(Outliers were not described in this description 

because of space considerations and the fact that the 

profiles could be examined individually.) 

Q-Factor Analysis: Comparison of 
Group Membership for Cognitive 
Style (CS) and Goals and Values 
(GV) Data Sets 

The comparison of the groupings of subjects resulting 

from the application of Q-Factor Analysis was straight 

forward. Since the categories in factor analysis are all 

end categories, the factors could be compared to each 

other. Quite obviously, any single CS profile would 

appear in some GV grouping. Factors were compared in toto, 

and for as few as two profiles in common. Comparisons were 

made of the proportion of membership in common between two 

groups (see Table 10). 
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Proportion of overlap Q-Factor Analysis 
Cognitive Styles (CS) and Goals and Values (GV). 

CS N= GV N= Common N % Overlap 

22 12 6 21.4 

6 16 1 4.76 

3 13 1 6.66 

2 3 0 0 

3 2 0 0 

3 3 0 0 

2 1 1 50. 

2 1 0 0 

3 2 0 0 

4 1 0 0 

1 0 0 0 

1 2 0 0 

3 2 0 0 

1 1 0 0 

2 1 0 0 

2 0 0 0 

1 0 0 0 

2 0 0 0 

1 0 0 0 

1 0 0 0 
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For both data sets, the number of factors allowed was 

set at the point as which the eigenvalue dropped to below 

1.00. In the Cognitive Style data, there were 19 factors. 

In the Goals and Values data, 16 factors were produced. 

The degree of overlap between groups in any of the between 

group comparisons was determined in the following manner: 

1. Members of each group were listed separately. 

2. The lists were compared and common members were 

marked and counted. 

3. Where N1 and N2 represent the number of individuals 

in the respective groups and NC represents the 

number of individuals common to both groups, the 

total number (NT) of individuals in both groups was 

calculated using the formula 

NT = (N1 + N2) - NC 

4. The proportion of overlap between the two groups 

was calculated using the formula 

NC/NT. 

The proportion of overlap of profiles between factors 

ranged from 4.7 6% to 5 0%. The 5 0% overlap occurred in F6 

(CS N=2; GV N=l) factors, g The next highest proportion of 

overlap was among those profiles that did not have 

sufficient factor loading to be assigned to any factor, F0, 

21.4%. 
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Three pair of profiles appeared in a small factor in 

the CS data and in large factors in the GV data. The 

overlap was 15% between CS F3 (N=2) and GV F2 (N=13) 

because profiles 30 and 63 were assigned to them. There 

was 9% overlap between CS F12 (N=3) and GV F1 (N=21) 

because profiles 5 and 36 occurred in both. There was also 

9% overlap between CS F8 (N=3) and GV F1 (N=21) because 

profiles 26 and 64 were assigned to them. 

Several profiles were outliers in both data sets. 

Profile 42 was identified as a single profile factor (SPF) 

in both data sets. Profile 56 had sufficient loading 

(>.4999) on two factors in the GV data set (F00) and did 

not have sufficient loading for any factor in the CS data 

set (F0). Between the two groups of profiles that were 

called F0, there was a 21.4% overlap. 

The distribution of profiles among the factors differed 

for the two groups. In the GV data set, there were a 

greater number of profiles in the first two factors and 

fewer F0 profiles than in the CS data set. In the GV 

factors there were seven F00 profiles, while in the CS 

factors there were only two. 

Comparison of the Two Data Processing Techniques 

The comparison of the groupings of subjects resulting 

from the application of Central Instance Analysis to those 
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obtained by Q-Factor Analysis was less straightforward 

than was the comparison in the application of a single 

data processing technique to the two data sets. No 

possibility even existed for a one-to-one match. In a 

sense, it was like comparing apples and horses. 

However, in the groups that resulted from the 

application of both data processing techniques, there were 

groups in which subjects were logically thought to be 

highly similar. In Central Instance Analysis, those groups 

were included in Core 1. In Q-Factor Analysis, those 

groups were factors F1 and F2. 

There were also groups which were thought to be highly 

diverse or dissimilar. In Central Instance Analysis, those 

groups with Cores with labels that began with 22, i.e., 

222, 22222, etc. In Q-Factor Analysis, the dissimilar 

profiles would be assumed to be FO profiles, which did not 

load on any factor >.4999. It was also possible that 

subjects would be grouped together between these extremes 

by both data processing techniques. 

In the case of both data sets, CS and GV, a series of 

steps were followed. The results are given following each 

step for the CS data set and for the GV data set. 

1. Core 1 membership was compared with Factor 1 

membership to compare groups for which membership 

was likely to be homogeneous. 
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Cognitive Style: 

DI Factor N= CIA Core N= N Overlap % Overlap 

11 1 7 1 7.69 

Cognitive Style profiles that were identified as 

highly similar when sorted with Q-Factor Analysis 

were not sorted as highly similar when sorted with 

Central Instance Analysis. 

Goals and Values: 

DI Factor N= CIA Core N= N Overlap %Overlap 

1 21 1 18 9 30.0 

Goals and Values profiles that were identified as 

highly similar when sorted with Q-Factor Analysis 

were somewhat likely to be sorted as highly similar 

when sorted with Central Instance Analysis. 

Core 1 membership was compared with Factor 1 

membership to make a second comparison of groups 

whose membership was likely to be homogeneous. 

Cognitive Style: 

DI Factor N= CIA Core N= N Overlap % Overlap 

2 4 17 1 10.0 

Cognitive Style profiles that were identified as 

highly similar when sorted with Q-Factor Analysis 

were not sorted as highly similar when sorted with 

Central Instance Analysis. 
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Goals and Values: 

DI Factor N= CIA Core N= N Overlap % Overlap 

2 16 1 18 2 6.25 

Goals and Values profiles that were identified as 

highly similar when sorted with Q-Factor Analysis 

were not likely to be sorted as highly similar 

when sorted with Central Instance Analysis. 

Core 2222 membership was compared with the FO 

profiles to compare groups whose membership was 

likely to be heterogeneous. 

Cognitive Style: 

DI Factor N= CIA Core N= N Overlap % Overlap 

FO 22 2222 16 7 22.58 

Cognitive Style profiles sorted as diverse by Q- ' 

Factor Analysis were not likely to be sorted as 

diverse by Central Instance Analysis, but they were 

more so than if they were identified as highly 

similar. 

Goals and Values: 

DI Factor N= CIA Core N= N Overlap % Overlap 

FO 12 2222 19 2 6.90 

Goals and Values profiles sorted as diverse by Q-

Factor Analysis were not likely to be sorted as 

diverse by Central Instance Analysis, but they were 
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more so than if they were identified as highly 

similar. 

Core 2222 membership was compared with Factor 1 

and. Factor 2 membership to look for possible 

reversal of sorting in which subjects sorted as 

highly alike by one data processing technique would 

have been sorted as highly diverse by another. 

Cognitive Style: 

DI Factor N= CIA Core N= N Overlap % Overlap 

1 7 2222 16 0 0 

2 4 2222 16 0 0 

Cognitive Style profiles that were sorted as highly 

similar in Q-Factor Analysis were not sorted as 

highly diverse by Central Instance Analysis. 

Goals and Values: 

DI Factor N= CIA Core N= N Overlap % Overlap 

1 21 2222 19 4 11.1 

2 16 2222 19 6 20.69 

Goals and Values profiles that were sorted as 

highly similar in Q-Factor Analysis were not likely 

to be sorted as highly diverse by Central Instance 

Analysis. 
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5. The FO profiles, considered as a "factor" were 

compared to Core 1, again, to check for reversal of 

sorting. 

Cognitive Style: 

DI Factor N= CIA Core N= N Overlap % Overlap 

FO 22 1 7 0 0 

Cognitive Style profiles that were sorted as highly 

diverse in Q-Factor Analysis were not sorted as 

highly similar by Central Instance Analysis. 

Goals and Values: 

DI Factor N= CIA Core N= N Overlap % Overlap 

FO 12 1 18 3 11.1 

Goals and Values profiles that were sorted as 

highly diverse in Q-Factor Analysis were not likely 

to be sorted as highly similar by Central Instance 

Analysis. 

6. Each of the factor groupings, other than F1, F2, 

and FO, were compared to each of the Core end 

groupings for overlap. No overlap was identified 

unless the groups shared more than one member. 

Cognitive Style: 

DI Factor N= CIA Core N= N Overlap % Overlap 

9 4 17 2 22.2 
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In the Cognitive Style profiles, the only overlap 

identified consisted of two people in medium sized 

groups. Students from one grouping in Q-Factor 

Analysis were not likely to be grouped together 

when sorted with Central Instance Analysis. 

Goals and Values: 

DI Factor N= CIA Core N= N Overlap % Overlap 

5 3 22222 10 2 16.6 

In the Goals and Values profiles, the only overlap 

identified consisted of two people in uneven sized 

groups. Students from one grouping in Q-Factor 

Analysis were not likely to be grouped together when 

sorted with Central Instance Analysis. 

The two data sorting techniques sorted the Cognitive 

Styles and Goals and Values data sets in different ways. 

It appeared that the data sorting techniques were 

conceptually distinct. 



CHAPTER 5 

RESULTS 

There were no statistical hypotheses in this study. 

The 12 hypotheses were substantive hypotheses to guide the 

exploratory, descriptive study of comparative effects of 

the application of procedures to data. 

The narration of the procedures and problems appears in 

Chapter 4. Only the brief statements of the results of the 

exploration are reported here. 

This chapter is organized into four sections. The 

first section is concerned with the hypotheses related to 

features of the Variability in Form research strategy. The 

second section is concerned with the hypotheses related to 

features of the Distinction in Kind research strategy. The 

third section is concerned with the hypotheses related to 

comparing the two research strategies. The fourth section 

is a Summary of the results. 

Results Concerning Variability in 
Form Research Strategy 

Hypotheses I and II related to features Of the data 

processing technique and the descriptive conceptualization 
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of the Variability in Form research strategy when applied 

to the Cognitive Styles data set. Hypotheses III and IV 

related to the two components of the Variability in Form 

research strategy when applied to the Goals and Values data 

set. Hypotheses V compares the results of the application 

of the processing technique, Central Instance Analysis, to 

the two data sets. 

Results Concerning Hypothesis I 

Hypothesis I tested the relatedness of the groups 

produced when the data processing technique based on the 

variability in form definition of diversity (Central 

Instance Analysis) (see Figure 4) was applied to the 

Cognitive Style data set, including the presence of a 

prototype and groups of profiles of subjects ranging from 

highly similar to the profiles of the prototype group to 

highly different from the profiles of the prototype group. 

The hypothesis was not rejected, despite some unexpected 

results. Central Instance Analysis appeared to produce a 

prototype of the cognitive style of the STEP student group, 

but the set of groupings ranged only in one direction (more 

diverse) from the prototype in physical space in the 

graphics used to represent it, as well as conceptually. 

The members of the prototype group (N=7 10%) were identical 

with respect to the 12 prototype variables. Once separated 
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from the rest of the group, the prototype was (a) diverse 

with respect to all other variables, except (b) a single 

serendipitous variable. Neither result was anticipated. 

The fact that there were no further divisions within the 

prototype group apparently reflected the relatively few, 

low correlations among profiles and among variables in the 

cognitive style data set. The addition of the 

serendipitous variable to the profile of the prototype 

group violated the strict definition of the prototype and 

introduced a variable form of the prototype. 

The groupings of students who were more diverse with 

respect to the prototype variables tended towards greater 

similarity near the prototype and more diversity, less 

similarity, to the prototype as distance from it increased 

The sorting process produced one group of a single 

individual which was identical with respect to the 17 

variables which characterized the whole subgroup, or 

core, from which it was derived. The remaining six were 

more diverse with respect to one or more of the 17 

variables. 

The most diverse groups. Cores 22221 and 22222, 

contained a large number of individuals, 23.9%, of the 

total group. The dendogram was "diversity heavy." The 

profiles were expected to distribute more evenly. 



251 

Results Concerning Hypothesis II 

Hypothesis II tested the effectiveness of the analog 

descriptive conceptualization in describing the results of 

the application of Central Instance Analysis to the 

cognitive style data set as a way of describing the 

variability in form definition of cultural diversity. The 

hypothesis was not rejected. The analog descriptive 

conceptualization was, in the judgement of the 

investigator, acceptable as a tool to use to describe the 

results of Central Instance Analysis applied to the 

cognitive style data set. The repeated reference to the 

prototype when describing the other cores served as an 

anchor in thinking about how subgroups might be able to use 

the same teaching strategies and where more flexibility 

might be required. The identification of outliers as a 

pool of diversity from which to draw alternative behaviors 

in times of stress integrated outliers with the larger 

group in the organization of diversity perspective. 

The format as it was presented in this research was 

stilted in the transition from one group to another and did 

not provide enough optional sentence structure models to 

use in the transition. In general, however, it appeared 

to be acceptable as a base from which to develop 

refinements. 
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Results Concerning Hypothesis III 

Hypothesis III tested the relatedness of the groups 

produced when the data processing technique based on the 

variability in form definition of diversity (Central 

Instance Analysis) was applied to the Goals and Values data 

set (see Figure 5), including the presence of a prototype 

and groups of profiles of subjects ranging from highly 

similar to the profiles of the prototype group to highly 

different from the profiles of the prototype group. The 

hypothesis was not rejected, despite some unexpected 

results. Central Instance Analysis appeared to produce a 

prototype of the goals and values of the STEP student group 

and a set of groupings which surrounded the prototype in 

physical space in the graphics used to represent it, as 

well as conceptually. Ten variables were prototype 

variables. Core 1 (N=18) accounted for 26.8% of the group. 

Core 1 was characterized by strong agreement for an 

additional nine variables. The partitioning of Core 1 

continued, according to the criteria of Central Instance 

Analysis, until there were seven groups. The most diverse 

group, Core 12222, nominally the prototype because it as 

identical with respect to the prototype variables and 

diverse with respect to all others, was a core of 1. Core 

12222 was separated from Core 1222, which proved, however, 

to be identical with respect to an additional variable 
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beyond the 10 prototype variables. This N=1 prototype 

violated the strict definition of the prototype and 

introduced a second variable form of the prototype. 

Core 2, that group which was diverse with respect to 

one or more of the prototype variables, was subsequently 

partitioned into eight groups representing increasing 

diversity with respect to all variables in the set, 

including the prototype variables. The most diverse group, 

Core 22222, accounted for 14.9% of the total group. 

Within Core 2, the groups nearer the prototype tended 

to have a greater number of attributes in common than those 

groups farther from the prototype. Two of the six groups 

broke up the pattern tendency (Cores 221 and 2221). Core 

221 (N=2) was identical with respect to the four 

attributes which characterized Core 22. When separated 

from the rest of Core 22, an additional 17 variables were 

serendipitously identical. Core 2221 (N=17) was 

characterized by strong agreement with respect to 12 

variables, eight of which were prototype variables. Only 

three of the 17 individual profiles (Core 22211, N=3) were 

identical with respect to those variables, however. 

Thus, a small number of individuals (Core 2221), 

relatively distant from the prototype, was identical to the 

prototype with respect to 80% of the prototype variables. 
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Subsequent analysis of the more diverse group. Core 22212, 

was terminated by the criteria, established at the 

beginning of the analysis, limiting the process to five 

levels. 

Results Concerning Hypothesis IV 

Hypothesis IV tested the effectiveness of the analog 

descriptive conceptualization in describing the results of 

the application of Central Instance Analysis to the goals 

and values data set as a way of describing the variability 

in form definition of cultural diversity. The hypothesis 

was not rejected. The analog descriptive conceptualization 

was, in the judgement of the investigator, acceptable as a 

tool to use to describe the results of Central Instance 

Analysis applied to the goals and values data set. The 

repeated reference to the prototype when describing the 

other cores served as an anchor in thinking about how 

subgroups might be able to use the same teaching 

strategies and where more flexibility might be required. 

The identification of outliers as a pool of diversity from 

which to draw alternative behavior in times of stress 

integrated outliers with the larger group in the 

organization of diversity perspective. 

The format as it was presented in this research was 

stilted in the transition from one group to another and did 
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not provide enough optional sentence structure models to 

use in the transitions. This problem was more serious with 

the Goals and Values data set than with the Cognitive 

Style data set. In the Goals and Values data set there was 

no theoretical linkage among sets of variables as there was 

within the Cognitive Style variables. In addition, the 

Goals and Values data set contained higher correlation 

coefficients among both the variables and the profiles, so 

that the groups which resulted from the data processing 

technique were similar with respect to a greater number of 

variables. This greater similarity within groups, 

combined with the lesser degree of theoretical linkage 

among the variables resulted in lists of variables which 

were difficult to integrate into a discussion. Data sets 

with a similar structure may present a similar problem. 

The descriptive conceptualization in general appeared to be 

acceptable as a base from which to develop refinements. 

Results Concerning Hypothesis V 

Hypothesis V tested the diversity of subjects over two 

data sets by assessing the degree of overlap in membership 

in core groupings similar to the prototype and those most 

dissimilar to the prototype. Percent of overlap of 

membership was the measure used (see Table 4). 
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Central Instance Analysis did not produce identical 

dendograms (see Figures 4 and 5). Core groups at all 

levels of the dendograms with identical labels were 

identified. There were fourteen. Four of those were 

common end groupings (at the lowest level). One, Core 1, 

was an end grouping for the Cognitive Style data set. The 

individuals in Core 1 end grouping were compared with 

the individuals in Core 1 in the Goals and Values data set 

as if they ere both end groupings. 

Table 4 (Chapter 4) indicated that the percentage of 

overlap in common cores ranged from 0% to 67%. The 

percentage of overlap for end groupings was considerably 

smaller and ranged from 25% to 0%. The overlap tended to 

be greater at the upper levels of the dendogram and with 

the groups which were highly different from the prototype 

and, at the same time, highly diverse among themselves 

with respect to the particular data set. 

Because this was an exploratory descriptive study and 

nothing was known about the data processing techniques, no 

quantitative criterion was given for the concept, "little 

overlap." Because of the sometimes small Ns of the groups 

involved as in Core 211,- one member in common could 

account for 16.66% overlap. Twenty-five percent was 

selected as a reasonable ceiling for the concept, "little 

overlap." 
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The range of overlap in end groups between 0% and 2 5% 

seems to indicate that subjects can be expected to be 

diversely diverse across data sets. The total number of 

students found in common end groupings was ten (14.9% of 

the total group). Two of those )2.9%) were found in Core 1 

indicating that they had profiles identical to the 

prototype in both data sets. The remaining eight were 

found in the three most diverse end groupings, 22212, 

22221, 22222. Roughly 15% of the students were "uniformly 

diverse," i.e., either highly similar to the prototype or 

highly different from it in both data sets. The other 85% 

of the students could be considered diversely diverse 

across data sets. 1'n general, students whose profiles were 

highly similar with respect to the variables in one data 

set were unlikely to have profiles that were highly similar 

with respect to variables in a second data set. 

Results Concerning Distinctj on in 
Kind Research Strategy 

Hypotheses VI and VII related to features of the 

Cognitive Style data set when the Distinction in Kind data 

processing technique and descriptive conceptualization were 

applied to it. Hypotheses VIII and IX related to features 

of the Goals and Values data set when the Distinction in 

Kind data processing technique and descriptive 
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conceptualization were applied to it. Hypothesis X 

compared the results of the application of the data 

processing technique, Q-Factor Analysis, to the two data 

sets. 

Results Concerning Hypothesis VI 

Hypothesis VI tested the distinctiveness of the 

groupings of Cognitive Style subject profiles when sorted 

by Q-Factor Analysis. The hypothesis was not rejected. 

However, because the Q-Factor Analysis using more 

individuals than variables (as in this study) produces 

results that are "unreliable" (Jean E. Weber, November 13, 

1984, personal communication) in a statistical sense (see 

Chapter 3, Distinction in Kind Research Strategy, QFactor 

Analysis Data Processing Technique) the results are 

presented here with caution. 

Q-Factor Analysis produced 19 "factors" or groupings 

of Cognitive Style profiles. Profiles were included in a 

factor if the factor loading was >.4999. A group map 

(Table 7) was constructed for each of the factors with N>1 

in order to determine the distinctiveness of the factors. 

No two group maps were identical. Overlap of identical 

values for a given variable between any two group maps 

ranged from two to seventeen variables. The average number 

of overlapping variables was 8.97. Table 11 summarizes 
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the amount of overlap between the F groupings. The 

greatest number of overlapping variables, 17, occurred 

between F17 (22 variables in group map) and F9 (25 

variables). Each of the 2 8 variables had three levels. 

The total possible variable levels was 814. Seventeen 

overlapping variable levels were 20% of the possible 

number. This appeared to lend support to the 

distinctiveness of the groups. 

The analysis identified three kinds of outliers: single 

profile factors (N=6); individuals whose profile did not 

load >.4999 on any factor (F0) (N=22); and individuals 

whose profiles loaded >.4999 on more than one factor (F00) 

(N=2). None of the outlier profiles were identical to 

each other. in order to inspect the degree of similarity 

or difference among outliers, individual profiles in each 

of the three types were grouped by type and a group map 

constructed. Taken as groups of types of outliers, none of 

the group maps were identical to group maps of any of the 

factors. Overlap between any of the outlier groups ranged 

from two to six variables. Table 12 summarizes the overlap 

between the outliers and between any outlier group and the 

Factors with N>1. The outliers labeled F0, those who did 

not load >.4999 on any factor, when taken as a group 

(N=22), had a group map with eight variables at 70% or 
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Table 11. Cognitive Style. Number of overlapping 
variables between factors N>1. 

F 1 2 3 4 5 6 7 8 9 12 14 15 

2 9 

3 7 6 

4 10 11 9 

5 10 10 6 10 

6 12 11 6 13 13 

7 6 7 6 7 7 6 

8 6 7 6 8 6 9 6 

9 15 13 9 12 15 16 8 7 

12 10 9 5 11 11 13 8 7 12 

14 7 5 4 7 7 7 3 3 10 6 

15 10 6 7 12 8 12 6 7 12 7 6 

17 10 12 7 12 14 15 10 10 17 14 5 11 

Table 12. Cognitive Style—overlap between outlier groups 
and between any outlier group and factors N>1. 

1 2 3 4 5 6 7 8 9 12 14 15 17 FO POO 

FO 5 6 3 3 7 6 4 4 8 5 3 4 8 

FOO 8 10 11 9 8 6 5 5 9 7 5 5 9 6 

SPF 3 2 2 2 4 4 3 2 5 2 2 4 3 3 2 
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higher level of agreement, less than would have been 

anticipated as occurring by chance. 

While no clear, mathematical standard was set for 

determining the distinctiveness of the groups, there was an 

expectation that the "factors" would somehow be more 

clearly distinct visually when the group maps were, 

constructed. That they were not was disappointing. 

Results Concerning Hypothesis VII 

Hypothesis VII tested the effectiveness of the digital 

descriptive conceptualization in describing the results of 

the application of Q-Factor Analysis to the cognitive 

style data set as a way of describing the distinction in 

kind definition of cultural diversity. The hypothesis was. 

not rejected, but with some reservations. .The groups were 

not as distinct with respect to shared and not shared 

features as was anticipated and there were no relationships 

defined in the descriptive conceptualization format to 

account for the apparent similarities. At this point, it 

is unclear whether the lack of clear factors reflects the 

nature of the data set or the unreliability of the Q-Factor 

analysis. The digital model descriptive conceptualization 

did not anticipate the three sorts of outliers and so did 

not include forms for describing them. 
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The format as it was presented in this research was 

stilted in the transition from one group to another and did 

not provide enough optional sentence structure models to 

use in the transition and distinguish the groups from each 

other. In general, however, it appeared to be acceptable 

as a base from which to develop refinements. 

Results Concerning Hypothesis VIII 

Hypothesis VIII tested the distinctiveness of the 

groupings of Goals and Values subject profiles when sorted 

by Q-Factor Analysis. The hypothesis was not rejected. 

However,r because the Q-Factor Analysis using more 

individuals than variables (as in this study) produces 

results that are "unreliable" (Jean E. Weber, November 13, 

1984, personal communication) in a statistical sense (see 

Chapter 3, Distinction in Kind Research Strategy, Q-Factor 

Analysis Data Professing Technique) the results are 

presented here with caution. 

Q-Factor Analysis produced 14 "factors" of groupings of 

Goals and Values profiles. Factor 10 was a single profile 

which loaded on two factors. Thus it was identified as an 

outlier, rather than a factor. Profiles were included in a 

factor if the factor loading was >.4999. A group map was 

constructed for each of the factors with N>1 in order to 

determine the distinctiveness of the factors. Table 13 
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Table 13. Goals and Values--overlap between Factors N>1. 

F 2 3 4 5 8 11 12 

1 6 11 7 4 12 8 12 

2 5 2 2 6 3 3 

3 7 6 11 8 4 

4 2 9 5 7 

5 3 4 1 

8 10 7 

11 4 

summarized the variables included in the group maps of each 

of the factors. No two group maps were identical. Overlap 

between any two group maps ranged from two to twelve 

variables. The average number of overlapping variables, 

12, occurred between F1 (16 variables in group map) and F8 

(22 variables). Each of the 28 variables had three levels. 

The total possible variable levels was 84. Twelve 

overlapping variable levels was 14% of the possible number. 

This appeared to lend support to the distinctiveness of the 

groups. 

The analysis identified three types of outliers: single 

profile factors (N=5); individuals whose profile did not 
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load >.4999 on any factor (FO) (N=12); and individuals 

whose profiles loaded >.49 99 on more than one factor (F0 0) 

(N=7). In order to inspect the degree of similarity or 

difference among outliers, individual profiles in each of 

the three types were grouped by type and a group map 

constructed. Taken as groups of types of outliers, none of 

the group maps were identical to group maps of any of the 

factors. Overlap between any of the outlier groups ranged 

from 3-14. Table 14 summarizes the amount of overlap among 

outlier groups and between any outlier group and the 

factors with N>1. However, each outlier group map had a 

surprising number of variables at 7 0% or more agreement: 

F0,1 3 (N=12); F00, 17 (N=7); single profile factor, 15 

(N=5). This was as many variables in the group map as in 

several of the factors. Further, each of the three 

outlier groups shared a small number of variable levels 

with F1: FO, 10; F00, 14; and single profile factors, 9. 

These results suggested that the individual outlier 

profiles were not so much "way out" as marginally 

different. 

While no clear mathematical standard was set for 

determining the distinctiveness of the groups, there was an 

expectation that the "factors" would somehow be more 
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Table 14. Goals and Values--overlap between outlier groups 
and between any outlier group and Factors N>1. 

1 2 3 4 5 8 11 12 FO F0 0 

FO 10 7 9 6 4 8 7 6 - -

F00 14 7 11 7 4 12 9 7 9 -

SPF 9 4 7 7 3 8 6 8 9 11 

clearly distinct visually when the group maps were 

constructed. That they were not as disappointing. 

Results Concerning Hypothesis IX 

Hypothesis IX tested the effectiveness of the digital 

descriptive conceptualization in describing the results of 

the application of Q-Factor Analysis to the goals and 

values data set as a way of describing the distinction in 

kind definition of cultural diversity. The hypothesis was 

not rejected, but with some reservations. The groups were 

not as distinct with respect to shared and not shared 

features as was anticipated and there were no relationships 

defined in the descriptive conceptualization format to 

account for the apparent similarities. At this point, it 

is unclear whether the lack of clear factors reflects the 

nature of the data set or the unreliability of the Q-

Factor Analysis. The digital model descriptive 
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conceptualization did not anticipate the three sorts of 

outliers and so did not include forms for describing them. 

The format as it was presented in this research was 

stilted in the transition from one group to another and 

did not provide enough optional sentence structure models 

to use in the transition and distinguish the groups from 

each other. In general, however, it appeared to be 

acceptable as a base from which to develop refinements. 

Results Concerning Hypothesis X 

Hypothesis X tested the diversity of subjects over two 

data sets by assessing the degree of overlap in membership 

among factors. Degree of overlap of membership was the 

measure used (see Table 10). 

Q-Factor Analysis did not produce identical factor 

assignments (see Tables 6 and 8). 

Table 10 shows that the percentage of overlap among the 

factors ranged from 4.7 6% to 5 0%. The 5 0% overlap occurred 

in factors with N=2 and N=l. Overlap was greatest between 

the "groups" of outliers who did not load sufficiently 

(>.4999) on any factor. However, that overlap included 

only six individuals, less than 10% of the total group. 

Because this was an exploratory descriptive study and 

nothing was known about the data processing techniques, no 

quantitative criterion was given for the concept, "little 

overlap." Because of the sometimes small Ns of the groups 
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involved, as in Factors 6, one member in common could 

account for 50% overlap. Twenty-five percent was selected 

as a reasonable ceiling for the concept, "little overlap." 

The range of overlap in end groups between 0% and 21%, 

with a preponderance of 0% overlap, seems to indicate that 

subjects can be expected to be diversely diverse across 

data sets. 

Results Concerning Hypothesis XI 

Hypothesis XI tested the distinctiveness of the two 

data processing techniques to see if they would sort a 

single data set, cognitive style, into groups which were 

essentially different in membership from one another. The 

hypothesis was not rejected. In all six comparisons the 

overlap was less than 2 5% (See Chapter 4, Comparison of the 

Two Data Processing Techniques). Table 15 summarizes the 

overlap for Hypotheses XI and XII. In the comparisons 

among groups in which individuals who were highly diverse 

in one sorting and highly similar in the other, the 

overlap was 0%. The greatest overlap occurred when 

comparing individuals sorted as diverse by both methods and 

individuals who were midway or somewhat similar in both 

groups (22.58% and 22% overlap). 

The two data processing techniques sorted the cognitive 

styles data set in different ways. It appeared that they 

were conceptually distinct. 



268 

Table 15. Percentage of overlap in Cognitive Styles or 
Goals and Values data set when sorted by both 
Central Instance Analysis and Q-Factor Analysis. 

Comparisons 
CS 

Data Sets 
GV 

1 7.69 30.0 

2 10.0 6.25 

3 22.58 6.90 

4 0.0 20.69 

5 0.0 11.1 

6 22.0 16.0 

Results Concerning Hypothesis XII 

Hypothesis XII tested the distinctiveness of the two 

data processing techniques to see if they would sort a 

single data set, goals and values, into groups which were 

essentially different in membership from one another. The 

hypothesis was not rejected. In five of the six 

comparisons, there was less than 2 5% overlap. Table 15 

summarizes the overlap for Hypotheses XI and XII. In 

comparison number 1, there was a 30% overlap. The greatest 

overlap for a single comparison occurred when comparing 

homogeneous groups (30%). However, a somewhat greater 
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amount of total overlap (41%) occurred in the total of 

three comparisons among groups in which individuals who 

were highly diverse in one sorting and highly similar in the 

other were compared. 

The two data processing techniques sorted the goals and 

values data set in different ways. The data processing 

techniques were conceptually distinct. 



CHAPTER 6 

CONCLUSIONS AND RECOMMENDATIONS 

This chapter is composed of three sections. The first 

is a summary of the purpose and procedures in the study. 

The second section lists the conclusions formed as a result 

of testing the substantive hypotheses. The third section 

makes recommendations for further research. Both the 

Conclusions and Recommendations sections follow the order 

of the general research questions listed in Chapter 1. 

Summary of the Study 

This study was undertaken to define and explore ways of 

identifying and describing diversity related to cultural 

data in educational settings in order to inform decisions 

which would facilitate the provision of excellent and 

equitable education to the unserved and underserved 

students in the public schools of the United States. The 

position was taken that studies which manipulate and 

generalize about sets of variables enhance general 

knowledge but are not appropriate for making decisions 

regarding instruction of small groups of individual 

270 



271 

students. A more appropriate unit of study in these cases 

would be the individual profile of variables. 

A definition of diversity provided by the American 

Heritage College Dictionary suggested that there are two ' 

types of diversity, variability in form and distinction in 

kind. Two research strategies (a data .processing technique 

and a descriptive conceptualization) which matched the two 

definitions of diversity were brought together from diverse 

sources. 

The research strategies were applied to pre-existing 

data from a study in which this investigator had 

participated in both the data gathering and the data 

analysis. The data, related to cognitive style and goals 

and values, had been collected from a single set of 

subjects in a major city in tha American southwest. The 

original data set was reduced to 67 individuals for whom 

there were no missing values in the two sets of variables. 

The study was an exploratory study of the effects of 

methodology applied to data sets. There was no intention 

to develop generalizable statements about the subjects with 

respect to the variables. The four descriptions found in 

the text of Chapter 4 are samples of the ways in which the 

descriptive conceptualizations could be used to guide the 

description of the effects of the application of the data 

processing techniques to the data sets. 
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The use of Q-Factor Analysis in the study as the data 

processing technique which matched the distinction in kind 

definition of diversity caused a substantial problem in the 

progress of the study. There were no specific hypotheses 

regarding outliers in the study. There were only 

provisions and considerations that outliers had a 

legitimate place in the groups resulting from the data 

processing. However, a good deal of information about 

outliers was generated and is incorporated in the 

discussion of the conclusions. 

Conclusions 

This section discusses the conclusions formed as a 

result of testing the substantive hypotheses. The 

conclusions are arranged in the order in which the general 

research questions were arranged in Chapter 1. 

Question 1. Do the data processing techniques 
sort subject profiles to produce groupings 
consistent with the definition of diversity which 
the data processing techniques match? 

The effects of the data processing techniques were 

mixed. Central Instance Analysis produced a prototype 

group and groups of individuals of varying degrees of 

similarity to the prototype. The question of the prototype 

group was more complex than was anticipated. Two 

variations in the anticipated prototype group were 
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identified. In the Goals and Values data set, only one 

student represented the prototype. All others initially 

identified as the prototype were similar with respect to a 

single additional variable. In the Cognitive Style data 

set, all of the initial prototype group was diverse with 

respect to all other variables except a single, 

serendipitous variable for which there was 100% agreement. 

There were not, therefore, groups of profiles within the 

prototype group, and the concept of the prototype was 

violated slightly by the additional serendipitous variable. 

In both data sets, the groups generally became less 

similar to the prototype as the sorting proceeded,, as 

there were fewer variables for which there was strong 

agreement within the group, fewer prototype variables for 

which there was strong agreement, and variables not 

included in the prototype for which there was strong 

agreement. 

In both groups, the most diverse group. Core 22222, was 

the same size or smaller than the prototype. These 

individuals are one sort of outlier which occurred in 

Central Instance Analysis. The other sort of outlier found 

in the Central Instance Analysis of the data occurred when 

a single individual was separated from a larger group and 

became a Core, N=l. In terms of process, all sortings of 
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this type were the same. Conceptually, there is a 

difference between a single individual who represents the 

strong agreement in the group from which it was separated 

(Core 22111, Figure 4), and a single individual who 

represents the diversity in the group from which it was 

separated (Core 12222, Figure 5). This latter individual 

was particularly interesting in that it, was the single 

member of the prototype Core representing the strong 

agreement within the entire group, but was considered an 

outlier by virtue of being a single profile group. 

Central Instance Analysis was matched with the 

variability in form definition of diversity (Hypotheses I 

and III). In the sense that a "form" or prototype, was 

produced and that subsequently produced groups had profiles 

which were less and less similar to the prototype profile. 

Central Instance Analysis produced groupings consistent 

with the variability in form definition of diversity. In 

addition, there were unanticipated variations in the form 

of the "form" or prototype itself, which, however 

disconcerting, were further evidence of variability in 

form. 

The distinction in kind definition of diversity was 

matched with Q-Factor Analysis (Hypotheses VI and VIII). 

The data processing technique produced groups with 
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relatively few overlapping variables in both data sets, and 

there was no central instance, or form, from which profiles 

became increasingly dissimilar. The groups were not 

related to each other in the sorting process, but were, by 

virtue of the orthogonal rotation selected in the factor 

analysis process, as independent as possible. Three sorts 

of outliers were identified in this analysis: (1) 

individuals who are somewhat similar to several groups but 

not enough so to be considered part of any group (FO); (2) 

individuals whose profiles were such that they could be 

members of two groups (F00); and (3) individuals who were 

single profile factors (SPF). 

In general, the data processing techniques sorted the 

profiles into groupings consistent with the data processing 

techniques they matched. 

Question 2. Can the descriptive 
conceptualizations be used to describe the use of 
the respective data processing techniques? 

The descriptive conceptualization format as used in this 

research provided frameworks within which the effects of 

the data processing techniques could be described in a 

manner consistent with the definitions of diversity 

represented by the data processing techniques (Hypotheses 

VII and IX). The descriptive conceptualization formats 

were, however, awkward, and would require increased 
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elaboration before useable, smooth sentence structures would 

be available to describe cultural diversity in written and 

oral form. The difficulties in applying the descriptive 

conceptualization format to the results of Q-Factor 

Analysis (see Chapter 5, Hypotheses VII and IX) may have 

been problems related to the nature of the data set or to 

the use of Q-Factor Analysis with the transposed data 

matrix which was wider than it was deep. 

Question 3. Are the research strategies distinct? 

The data processing techniques in each of the two 

research strategies sorted the individuals with respect to 

either of the single data sets into groups which did not 

appreciably overlap (<30% in all cases) (Hypotheses XI and 

XII). With respect to cognitive style, individuals who 

were diverse when sorted with one data processing technique 

tended to be diverse when sorted with the other (22%). In 

contrast, with respect to goals and values, individuals who 

were similar when sorted with one data processing technique 

tended to be similar when sorted with the other (30%). 

However, since the results were not the same with the two 

data sets and since the proportion of similar sorting was 

equal to or less than 3 0% of the total group in both data 

sets, it was concluded that the data processing techniques 

were distinct, and that since the descriptive 
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conceptualizations match the data processing techniques, 

the research strategies as a whole were distinct. 

Question 4. Do the general results which hold 
for one data set hold for another data set which 
is similar to the first in measurement scale and 
number of items but which differs in content? 

Two data sets were used to determine if the general 

results would be similar across data sets. This question 

was concerned with general patterns of profile 

distribution rather than with specific individuals. No 

hypotheses were generated, but the use of the two data sets 

resulted in the generation of 12 hypotheses, instead of 

six, and made comparison of results, to determine general 

patterns or lack of patterns, possible. While there were 

small variations in the forms of the results of the data 

processing techniques, the general patterns were similar. 

In'Central Instance Analysis, the Core 1 for both data sets 

was less than 27% and the most diverse group, Core 22222, 

in both data sets was 15% (N=10). The number of possible 

end groupings ranged from 1-32. The process produced about 

half of the maximum number (12 for Cognitive Style and 15 

for goals and Values) of end groups in the two data sets. 

This pattern may or may not hold up over other data groups 

and might reflect the relatively low correlations among 

both variables and profiles. 
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In Q-Factor Analysis, the number of factors produced 

(19 in the Cognitive Style data set and 14 in the Goals and 

Values data set) were of a similar magnitude, as were the 

number of single profile factors (6 in the Cognitive Style 

data set and 5 in the Goals and Values data set). The 

number of subjects in the first factor which tends to be 

the largest (Nie, et al., 1975) ranged from six in the 

Cognitive Style data set to 16 in the Goals and Values data 

set. Similarly, the number of individuals who did not load 

sufficiently (>.4999) on any factor for the Cognitive Style 

data set, 22 (33% of the total group), was twice that for 

the Goals and Values data set, 12 (18% of the total group). 

This variability would have been missed had the study 

included only a single data set. 

Question 5. Are the subjects uniformly diverse or 
can they be expected to be diversely diverse? 

Although the general patterns of the distribution for 

Central Instance Analysis (Hypothesis V), as applied to the 

two data sets, were similar, the distribution of 

individuals among the groups was not. The total number of 

students found in common end groupings was ten (15% of the 

total group). Eighty-five percent of the total group were 

unlikely to have the same relationship to the prototype in 

one data set as they did in the other. 

The results of Q-Factor Analysis being applied to the 

two data sets evidenced a similar pattern. Only nine 
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profiles (13% of the total group) were common to the same 

factor. Eighty-seven percent of the total group were 

unlikely to be included in the same factor. Less than 10% 

(N=6) failed to load sufficiently (>.4999) on any factor 

for both data sets. 

In summary, subjects can be expected to be sorted 

differently for different data sets when using the same 

data processing technique. In other words, subjects can be 

expected to be diversely diverse across data sets. 

Recommendations 

The recommendations are organized according to their 

pertinence to the general research questions. General 

recommendations follow. 

With respect to the capability of the data processing 

techniques to sort profiles in groupings consistent with 

the matching definition of diversity (research question 1), 

two recommendations for further research and development 

are made. 

First, and foremost, Q-Factor Analysis should not be 

used as a data processing technique for the distinction in 

kind definition of diversity. The mathematical issues are 

too complex for the method to be helpful and the limitation 

on the shape of the data matrix places unrealistic 

restrictions on the very practical data sets educators 
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might want to use when making decisions about grouping for 

instructional purposes or curriculum development. 

Second, a data processing technique parallel to Central 

Instance Analysis, but based on flat distributions should 

be developed and used. Central Instance Analysis was based 

on strong agreement and the resulting peaked distribution. 

Usually the distribution utilized in Central Instance 

Analysis is thought of as skewed, but if the value of the 

variable in question is midpoint on the scale, the 

distribution will resemble a normal distribution in that 

the peak will be at the center of the scale. Central 

Instance Analysis identified: first, values of variables 

that could be used to characterize the whole group, and 

second, individuals who possessed the appropriate values 

for all of the characteristic variables. 

In contrast, a distinction in kind data processing 

technique would select variables for which there was no 

agreement (i.e., the distributions were flat or nearly 

flat), and would identify a number of groups of individual 

profiles with values corresponding to as many of the 

possible permutations as were found to exist. Such a 

procedure should produce mutually exclusive categories with 

clearly defined boundaries. It would seem that the 

utilization of variables with flat distributions would 
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result in a large number of reasonably sized groups. Two 

variables with three values each, as in this study, would 

result in the possibility of nine groups and the addition 

of a single variable would increase the number of possible 

groups three-fold. It is also possible that some of the 

cells would be empty. Experience with Central Instance 

Analysis in the present study shows that individual 

profiles tend to cluster more in some areas than others. 

One type of outlier would be single profile groups. In 

view of the experience gained in this study, unanticipated 

results should be expected. 

Third, Central Instance Analysis alone or in 

combination with the recommended new data processing 

technique should be applied to a number of data sets, 

perhaps as a supplement to traditional, uniformitarian 

analysis, to gain more information regarding patterns of 

groupings, variations in the prototype, and the nature of 

outliers. 

Fourth, a study of the construct validity of the 

prototype should be done in a school setting to test the 

congruence between the proposed and observed prototype. A 

teacher, or someone familiar with a group of students, 

could identify an individual student(s) who was typical of 

that group in a given context (Language Arts, Fine Arts, 



282 

Learning Style, Physical Education, etc.). Independently, a 

researcher could assess the individuals in the group over a 

set of relevant variables and identify a prototype profile, 

using Central Instance Analysis. Profiles of the teacher-

identified prototype could be compared with the Central 

Instance Analysis identified prototype profile to determine 

the similarity, if any. 

With respect to the use of the analog-digital model in 

the descriptive conceptualizations to describe the effects 

of the use of the data processing techniques which matched 

a definition of diversity (research question 2), a broad 

reading regarding the digital-analog distinction in a 

variety of context should be undertaken to expand the 

repertoire of concepts and sentence structures which could 

be used to describe the effects of the application of data 

processing techniques which match the two types of 

diversity identified in this study. 

With respect to whether the research strategies 

identified in this study were distinct (research question 

3), there may be data processing techniques extant in other 

fields which could meet the requirements listed in Chapter 

3 and which could be adapted for use in educational 

contexts. As data processing techniques are identified 

which match either the variability in form or distinction 
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in kind definition of diversity, hypotheses similar to XI 

and XII in this study should be tested to insure that 

individual profiles are being sorted in a substantially 

different fashion. 

With respect to whether the general results which hold 

for one data set hold for a second, similar data set which 

differs in content (research question 4), further studies 

be done using two data sets taken from the same group of 

subjects to build knowledge of the sort of general results 

that are demonstrated over time. 

Also, the difference in data set pairs should be 

determined where there are substantial differences in the 

patterns of distribution of individuals in groups, between 

data sets. Differences in content of the data set, context 

from which the data were taken, as well as instrumentation 

and circumstances of data collection are likely to be 

relevant. 

During the course of this study, it seemed that there 

might be data sets for which one research strategy would be 

a more effective identification and description tool than 

the other research strategy. One hypothesis is that groups 

in which the individual has achieved status relative to 

the variables under consideration would best be represented 

by the variability in form definition of diversity, while 
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groups in which the individual has ascribed status relative 

to the variables under consideration would best be 

represented by the distinction in kind definition of 

diversity. For example, the students in this study self 

selected into a class which promised to provide skills to 

enter the world of work, and were Mexican-American, largely 

low income, and low achieving. It might be that identical 

instrumentation presented to a Free Enterprise class, which 

is required for high school graduation in Arizona, and, 

therefore, would contain a broader spectum of ethnic, 

income, and achievement groups, would have produced more 

distinctly different "factors" when Q-Factor Analysis was 

applied. 

With respect to whether subjects can be expected to be 

uniformly diverse or diversely diverse (research question 

5), in order to determine whether the research strategies 

proposed in this study contribute any new information to 

conventional data analysis studies, it is recommended that 

studies be conducted in which two sets of variables which 

have been demonstrated to be significantly correlated are 

first subjected to conventional analysis of variance 

measures and then to Central Instance Analysis. Central 

Instance Analysis would identify the number and proportion 

of individuals to which the generalized statements 
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resulting from analysis of variance actually apply, the 

number to whom the statements apply in part, and the number 

for whom the statements are rarely an accurate descriptor. 

Such information would allow education practitioners to 

judge the applicability of studies with similar statistics. 

There are two general recommendations to be made as a 

result of the experience gained in this study. The first 

is that although there were no hypotheses specifically 

concerning outliers, information concerning outliers 

emerged from the study. It is clear that more information 

needs to be compiled and developed regarding outliers from 

an organization of diversity point of view. Such a plan of 

action would include searching out literature in a variety 

of fields on deviants, oddballs, outliers, variants, and 

other terms for individuals who do not seem to fit, for 

characteristics of such individuals. That information 

could then be integrated with theoretical constructs, such 

as were presented in Chapter 2, which demonstrate the 

processes by which diversity is organized by the culture 

in which it occurs. 

The second general recommendation is related to the 

first. The issues associated with identifying and 

describing cultural diversity are, to borrow a phrase from 
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Professor Wallace, "almost terrifying in their complexity" 

(Wallace, 1952, p. 110) . Anthropologists who have pursued 

these issues have done so in relative isolation and without 

benefit of a specific professional organization for support 

and growth. This investigator could find little evidence 

of cross disciplinary communication either. Lone graduate 

students pursing issues of culture as the organization of 

diversity in dissertations and then moving on to topics 

which are more remunerative, social, and satisfying, will 

do little to bring the needed information, procedures, 

theory, and public attention to the issue. 

Educators, and others concerned with the positive 

development of this nation as a viable multicultural 

entity, need that information, and the funding that goes 

with it, to develop programs which accommodate cultural 

diversity and provide excellent and equitable education to 

all of our children. 

It is, therefore, recommended that a symposium of 

scientists who have been concerned with the construct of 

culture as the organization of diversity be organized. The 

purposes would be to share what each has written that 

relates to culture as the organization of diversity, to 

discuss responses, inspirations, etc., with a view to 

identifying continuity (and discontinuity) of constructs, 

categories, connections, and directions for possible 
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elaborations and collaborations between and among the 

several scientists. 

Perhaps for the first time, the time is right for such 

a collaboration. The issues of education, in general and 

for the unserved and underserved in particular, are in the 

public eye and mind. The idealism of the 60's has been 

replaced by the realism of the 80's with respect to 

education. It may well be that funding would not be 

available to fund further research, particularly if 

recognized scientists applied the theoretical issues to the 

practical concerns of excellent and equitable education in 

the last quarter of the twentieth century. 
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Questions in goals and Values (GV) Data Set 

How important is each of the following to you in your life? 

Very Somewhat Not 
Important Important Important 

1 2 3 

H6a Being successful in my line of work 1 2 3 

H6b Finding the right person to marry 1 2 3 
and having a happy family life 

H6c Having lots of money 1 2 3 

H6d Having strong friendshiips 1 2 3 

H6e Being able to find steady work 1 2 3 

H6f Being a leader in the communi ty 12 3 

H6g Being able to give my children 1 2 3 
better opportunities than I've had 

H6h Living close to parents and 1 2 3 
relatives 

H6i Getting away from this area 1 2 3 

H6j Working to correct social and 1 2 3 
economic inequalities 

H6k Having leisure time to enjoy 1 2 3 
my own interests 

H61 Having a good education 1 2 3 
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How important is each of the following factors in 
determining the kind of work you plan to be doing for most 
of your life? 

Very Somewhat Not 
Important Important Important 

1 2 3 

H7a Opportunities to work with 1 2 3 
people rather than things 

H7b Having a position that is looked 1 2 3 
up to by others 

H7c Previous work experience in the area 1 2 3 

H7d Relative or friend in the same line 1 2 3 
of work 

H7e Jop openings available in the 1 2 3 
occupation 

H7f Work matches a hobby of mine 1 2 3 

H7g Good income to start or within 1 2 3 
a few years 

H7h Job security or permanence 1 2 3 

H7i Work that seems important and 1 2 3 
interesting to me 

H7j Freedom to make my own decisions 1 2 3 

H7k Opportunity for promotion 1 2 3 
and advancement in the long run 

H71 Meeting and working with sociable, 1 2 3 
friendly people 

H7m Opportunities to be original and 1 2 3 
creative 

H7n Living and working in the world 1 2 3 
of ideas 
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Very Somewhat Not 
Important Important Important 
12 3 

H7o The chance to be a leader 1 2 3 

H7p Opportunities to be helpful to 12 3 
others and useful to society 

H7q Avodiing a high-pressure job 12 3 
that takes too much 

Student Questionnaire 
National Longitudinal Study of the Class of 197 2 
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THE USE ?F TKIS INSTRUMENT INVOLVING Trie CONCEPT OF COGNITIVE STYLE MAPPING IS RESTRICTED 
TO PROFESSIONALS WHO HAVE HAD TRAINING IN CSM (1| UNDERLYING THEORY. (21 INTERPRETATION, 
ANO (3) BASIS FOR PRESCRIPTION WRITING. NO ONE ELSE IS AUTHORIZED TO USE THIS INSTRUMENT 
OR INTERPRET ITS RESULTS. 

COGNITIVE STYLE MAPPING BOOKLET 

Tally - score Method 

The purpose of Cognitive Style Mapping is to give you information about 

your learning style. The resultant map should help you determine the 
manner in which you best learn. This instrument is not a test—it does 

not measure what you knew—there are no right or wrong answers. The 
results will give us a picture of the ways in which you derive meaning from 
your environment and experiences. It will reflect only the accuracy with 

which you respond to the statements. An interpretation of this nap should 
enable you to use better judgment concerning hew you structure your learning 
environment, and give information to instructors familiar with Cognitive 
Style Mapping to help provide learning alternatives Cor you. 

PLEASE DO NOT MARK IN THE BOOKLET 

Directions for use of hand-scored Tally Sheet: 
To complete the map by this method you will need: 

1. The map booklet 3. Something with which to write 
2 .  Tally Sheet 4. From 45 minutes to 1 hour of time 

TO RESPOND: 
1. Read each statement carefully. 

2. There are 8 sets of statements, and each set is made up 

of 28 statements.. Mark your ansxvers on the Tally Sheet 

on the line which corresponds with the statement. For 
example, statements numbered 4 should be answered on line 
4 of the Tally Sheet. Statements numbered 12 should be 
answered cn line 12 of the Tally Sheet, etc. 

3. After redding a statement, decide if it pertains to you. 

"rarely", "sometimes", or "usually". Then, put a tally(THl/) 
mark in tae appropriate column on the appropriate line. 

ENJOY YOURSELF! 

This should not be an awesome, threatening exam, but rather an adventure 
in self-understanding. 

BEGIN AT THE TOP OF YOUR TALLY SHEET 

TO RESPOND TO THE FIRST STATEMENT. 

You should have 8 tally marks on each line 

Revised 2-79 
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1. t prafar tha traditional lactura-typa ctaaa. 

2. Z find It aaay to add nuabara «a I haar thaa. 

3. Z would rathac rttd a nap than liatan to aaaaona giva aa dlractiona. 

4. IC I had to fill out ao incoma tax Cera, I could. 

3. Z can liacan to a aong and racognlxa tha "tuna" tha naxt tioa Z haar It. 

6. AJI unplaaaane saall bugs aa aora than It doaa othara. 

7. Z raturn to a raataurant bacauaa of tha taata of food aarvad thera. 

9. x would Jaal the cloth in clothing bafora buying it. 

9. Z can understand a story battar in a sovlo than in a book. 

IC. Z aa eonsldarad to ba a "good" aaataur athlata. 

11. Z understand how a parson faala whan ha ia being punished. 

12. I enjoy listening to aualc when tha sound quality la good. 

13. Z llva ay Ufa according to ay own soral valuea. 

14. 1 can ace friendly and halpful in ordar to getsenething Z want. 

15. Evan on tha phona Z "talk-with sty handa". 

16. Z think it ia important to laarn to throw • ball tha right way. 

1?. £ know hew cloaa I can stand to anothar parson without aaking hla unccofortabla. 

10. Z know whan Z hava too nany things worrying aa. 

19. Z as able to put othara at aaaa la tansa situations. 

20. £ know how long it will take to eoeplete aoat taaka. 

21. £ laarn aonething battar whan Z can dlacuaa it with Srianda. 

22. Z will always try to.live by what ey faaily says is right or wror.g. 

33. Z solve ey own problraa without suggaationa free othara. 

34. Life la sispla whan Z go by tha rulaa. 

35. Whan Z aaat saaeona naw Z notice how we ara diffarant. 

36. Z Ilka to take on projecta that hava a lot in eonen, 

27. Z take longer to solva a problea than do othara because Z want to know siora about it than do soar paopia. 

36. Z beliava Z think in a vary logical fashion. 

RETURN TO THE TOP OF YOUR TALLY SHEET 

TO RESPOND TO THE NEXT STATEMENT 

You should have 1 tally mark on each line. 

Revised 2-79 
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SUMMARY OF COGNITIVE STYLES AIJD TKEIR DEFINITIONS 

Modified Hill Model 

1. T(AL) Preference for learning through words you hear 

2. T(AQ) Preference for learning through numbers you hear 

3. T(VL) Preference for learning through words you see 

A. T(VQ) Preference for learning through numbers you see 

5. Q(A) Preference for learning through the sense of hearing sounds 

6. Q(0) Preference for learning through the sense of smell 

7. Q(S) Preference for learning through the sense of taste 

8. Q(T) Preference for learning through the sense of touch, temperature or 
pain 

9. Q(V) Preference for learning through the sense of sight 

10. Q(P) Preference for learning through combining several symbolic or action 
tasks into a complex task 

11. Q(CEM) Preference for learning through sensitivity to the thoughts and 
feelings of another person 

12. Q(CES) Preference for learning through reference to orderliness or beauty 
of objects, ideas, or interactions 

13. Q(CET) Preference for learning through reference to internal, personal 
values and standards of right or wrong 

14. Q(CH) Preference for learning through deliberate behavior or acting a role 

15. Q(CK) Preference for learning through observing or using body language and 
facial expressions 

16. Q(CKH) Preference for learning through performing motor skills according to 
recommended or acceptable form i 

17. Q(CP) Preference for learning through attention to physical and social 
distance desired by oneself and others 

18. Q(CS) Preference for learning through reference to knowledge of one's own 
relative capabilities 

19. Q(CT) Preference for learning by convincing others or by being convinced 
of differing viewpoints 

20. Q(CTM) Preference for learning through receiving and responding to time 
expectations 



21. A 

22. F 

23. I 

24. M 

25. D 

26.  R 

27. L 

28. (K) 
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Preference for learning through studying or working with a peer or 
small group of peers 

Preference for learning through studying or working under the direc
tion of an authority figure 

Preference for learning through studying or working alone 

Preference for learning through the use of definitions, categories, 
and rules 

Preference for learning through attention to difference or contrasts 

Preference for learning through attention to similarities 

Preference for learning through use of categories, differences and 
similarities considered equally 

Preference for learning through the use of logic or deductive reason
ing 
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PROGRAM .TRANS, &S 

1 PROGRAM TRANS(INPUT.OUTPUT »PUNCH»TAPE5=INPUT• 
^TAPE6°0UTPUT*TAPE7oPUNCHs TAPES) 

INTEGER INt67» 20)»0UT(28»67) 
DO 5 I=l»67 

5 5 READ(5»IOO)(IN(I»J)»J«1»28) 
100 F0RMAT(/26(1X#I2)/2(1X#I2) ) 

00 10 I = 1 p67 
DO 10 J °1» 2 8 

10 OUT(JtI)"IN(I>J) . 
10 DO 15 J = 1» 2 8 

15 WRITE(8» 200)(TUT(J.I).1 = 1,67) 
200 F0RMATU0I2) 

STOP 
' END 



APPENDIX E 

COMPUTER PROGRAM TO TRANSPOSE 

GOALS AND VALUES DATA MATRIX 

300 



301 

PROGRAM TRANS,6V 

1 . PROGRAM TRANS(INHUT#OUTPUT#PONCH#TAPF5EINPL)T> 
«TAPE6*0UTPUT> TAP E7*PUNCH»TAPE6) 
INTEGER IN(67>29),0UT (29,67) 
DO 5 1=1, 67 

5 5 READ(5 > 100) ( IM I» J )> J»l>29) 
100 FORMAT(14X»2911) 

DO 10 I«> 1» 67 
00 10 J =1 * 29 

10 OUT (J »I ) «IM I» J) 
10 DO 15 J*l,i!9 

15 WRITE(8»?00)ICUT(J>I)»I=1>67) 
2G0 FORMAT(6711) 

S T0D 
END 
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