
DOCUMENT RESUME

ED 029 353 24

By-Farrell. Joseph P.
A Cross-National Study of Education and Development Using Scalogram Analysis: The Structural
Differentiation of Developing Educational Systems. Final Report.

Syracuse Univ., N.Y.
Spons Agency-Office of Education (DHEW), Washington. D.C. Bureau of Research.
Bureau No-BR-8-B-001
Pub Date Sep 68
Grant- OEG- 0-8-000001 -1861 -010
Note- 325p.
EDRS Price MF-S1.25 HC-S16.35
Descriptors-Bibliographies. Comparative Education. Developing Nations. Educational Research, Foreign
Countries. Hypothesis Testing. Measurement Instruments. Measurement Techniques. *National Programs.
*School Systems. Social Systems. Statistical Analysis. Systems Approach

Identifiers-Guttman Scale. Guttman Scalogram. Latin America
A malor variable by which national educational systems may be compared is their

structural differentiation. defined (1) as a process. referring to the multiplication of
one structural element into two or more structurally distinct elements: and (2) as a
state. referring to the number of 'structurally distinct elements which exist in a system
at a particular point in time. Findings of the study. based on data for 1950 and 1960
from the 19 Latin American and 49 non-Western nations autonomous before 1960.
generally supported two basic hypotheses: (1) The sequence of acquisition of
structural elements in Latin American educational systems has tended to follow the
item ranking of a Guttman scale of structural differentiation for that area. and (2)
better than 50/. accurate prediction of the structural elements an educational system
will next acquire is possible when the system's differentiation level is known. Both
alone and in coniunction with enrollment ratios. communicability, and urbanization.
structural differentiation was found to be a key variable in educational system
adaptiveness. Development of the scalogram is explained, supporting correlational
data are tabulated. and bibliographies of source material are appended. (JK)

EA 002 004



I3F-.18-c)c)tr P/q
Lir\

Pr\ cc' -iS

(NJ

CD

L1J Final Report
Project No. 8-B-001

Grant No. OEG 078-000001-1861 (010)

43-

00

A CROSS-NATIONAL STUDY OF EDUCATION AND DEVELOPMENT
USING SCALOGRAM ANALYSIS

The Structural Differentiation of Developing
Educational Systems

Joseph P. Farrell

Syracuse University

Syracusee New York

September 1968

The research reported herein was performed pursuant to a
grant from the Office of Education, U. S. Department of
Health, Education, and Welfare. Contractors undertaking
such projects under Government sponsorbhip are encouraged
to express freely their professional judgment in the
conduct of the project. Points of view or opinions stated
do not, therefore, necessarily represent official Office
of Education position or policy.

U. S. DEPARTMENT OF
HEALTHe EDUCATION0 AND WELFARE

Office of Education
Bureau of Research

U.S. DEPARTMENT OF HEALTH, EDUCATION & WELFARE

OFFICE OF EDUCATION

THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE

PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS

STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION

ILI POSITION OR POLICY.



LIST OF TABLES

CONTENTS

Page

iii

LIST OF ILLUSTRATIONS vi

ACKNOWLEDGMENTS vii

SUMMARY ix

Chapter

I. INTRODUCTION 1

II. METHODOLOGY: GENERAL STRATEGY AND
SPECIFIC TECHNIQUES 24

III. THE MEASUREMENT OF STRUCTURAL DIFFERENTIATION
OF EDUCATIONAL SYSTEMS 74

IV. AN EVOLUTIONARY HYPOTHESIS 102

V. SOME INTRA-SYSTEM RELATIONSHIPS 130

VI. SOME BOUNDARY-CROSSING RELATIONSHIPS 162

VII. SUMMARY AND IMPLICATIONS 222

Appendices

A. SUPPORTING SCALES 240

B. SOURCES OF DATA FOR SCALES 253

C. SOURCES OF DATA FOR TABLE 26 267

D. SUPPORTING DATA FOR TABLE 29 274

E. EDUCATIONAL STRUCTURAL DIFFERENTIATION IN 1968:
A PRELIMINARY EXPLORATION 294

BIBLIOGRAPHY 314

ii



LIST OF TABLES

Table Page

1. Illustrative Scale Matrix--Unarranged 31

2. Illustrative Scale Matrix--Rearranged 32

3. Scalogram of Educational Structural
Differentiation. Latin America 1960 75

4. Scale of Educational Structural
Differentiation. Latin America 1960 76

5. Scalogram of Structural Differentiation of
Secondary Education. Latin America 1960. . . . 82

6. Scale of Secondary Education Structural
Differentiation. Latin America 1960 83

7. Scalogram of Higher Education Structural
Differentiation. Latin America 1960 84

8. Scale of Higher Education Structural
Differentiation. Latin America 1960 85

9. Scalogram of Special Education Structural
Differentiation. Latin America 1960 86

10. Scalogram of Agricultural Education
Structural Differentiation. Latin America
1960 87

11. Scalogram of Educational Structural
Differentiation. 49 Nations 1960 94

12. Scale of Educational Structural
Differentiation. 49 Nations 1960 96

13. Some Differences in Scale Rank Between Regions 100

iii

1



Table Page

14. Dates of Acquisition of Scale Items in
Latin America 108

15. Scalogram of Educational Structural
Differentiation. Latin America 1950 112

16. Scale of Educational Structural
Differentiation. Latin America 1950 113

17. Scalogram of Educational Structural
Differentiation. Latin America 1950,

With Changes by 1960 118

18. Rank Association of Enrollment With
Segmentation, by Level. Latin America 144

19. Rank Association of Enrollment, by Level,
With Educational Structural
Differentiation. Latin America 144

20. Rank Association of Segmentation, by Level,
With Educational Structural
Differentiation. Latin America

21. Rank Association of Enrollment, by Level,
With Educational Structural Differentiation,
Holding Population Constant. Latin America. 153

22. Rank Association of Enrollment Ratios, by
Level, With Educational Structural
Differentiation. Latin America 156

23. Rank Association of Enrollment Ratios 1950
With Enrollment Ratios 1960. Latin America. . 156

24. Rank Association of Educational Structural
Differentiation, 1960, With a Variety of
Educational Variables. Latin America

iv



Table Page

25. Rank Association of Educational Structural
Differentiation and Enrollment Ratios,
by Level, With a Variety of Urbanization
and Communicability Measures. Latin
America 181

26. Simple and Mult4ple Rank Associations
Between Urbanization, 19500 Educational
Structural Differentiation, 1960, and
Enrollment, by Level, 1960. Latin America . 200

27. Rank Association of Educational Structural
Differentiation and Primary Enrollment
Ratio With Selected Measures of
Communicability and Urbanization.
Forty Nine Nations 206

28. Rank Association of Selected Measures of
Urbanization With Selected Measures of
Communicability. Latin America 210

29. Mean Improvement and Range of Improvements
Over Simple Rank Associations Between
Urbanization, Communicability, Educational
Structural Differentiation, and
Enrollment Ratios When Specified Multiple
Associations Are Calculated. Latin America. 215



LIST OF ILLUSTRATIONS

Figure Page

1. A Model of Associations Within
Educational Systems Over Time.
Latin America 148

2. Direction of Association Over Time
Between Four Dimensions. Latin America 211

3. A Model of Some Educational Boundary-
Crossing Relationships. Latin America 213

4. A Combined Model 232

vi



ACKNOWLEDGMENTS

After several years of graduate study one's per-

sonal and intellectual debts exceed even one's monetary

debts. Although intellectual capital is not returnable,

the present study may provide a return of some interest

to those who have given me ideas and encouragement.

This study had its genesis in some work done for

a report to the United States Agency for International

Development in 1965 and 1966, under USAID Contract la-207.

A particular note of thanks is due to Dr. Ruth C. Young,

Cornell University. Her unfailing enthusiasm and encourage-

ment were instrumental in the decision to attempt to expand

and refine that earlier work. Much of the substance of

this work draws heavily upon ideas developed originally by

Dr. Young. In addition, she has freely allowed me to make

use of a large body of data which she has assembled.

Without that data, the scope of the present study would

have had to be much restricted.

My debt to Dr. Don Adams is incalculable. As my

academic advisor and major dissertation advisor he has

vii



supervised and encouraged this work since its inception.

Special thanks are also due the uther members of my dis-

sertation committee: Dr. Louis Kriesberg, Dr. Gerald

Reagan, and Dr. Gordon C. Ruscoe.

Several other individuals have provided advice or

criticism of the work at various stages in its development:

Dr. C. Arnold Anderson, University of Chicago; Dr. Lindsey

Churchill, Russell Sage Foundation; and Dr. Linton Freeman,

University of Pittsburg.

In addition to her usual wifely duties, which she

performs admirably, my wife, Joan, has participated in

this endeavor since its beginning, providing encouragement

and criticism and helping to dig out elusive bits of data,

often at the sacrifice of her own academic work.

The work reported herein was completed pursuant to

United States Office of Education, Bureau of Research

Grant No. OEG-0-8-000001-1861 (010). I am of course

solely responsible for the use made of the advice I have

received and for the final shape of this document.

Joseph P. Farrell
July, 1968

viii



SUMMARY

It is the purpose of this work to develop a measure

of educational structural differentiation and to use that

measure to explore a variety of relationships and to test

a few hypotheses concerning the role of education in

national development.

As a process structural differentiation refers to

the multiplication of one structural element into two or

more structurally distinct elements. As a state it refers

to the number of structurally distinct specialized elements

which exist in a system at a particular point in time.

This dimension is central to the social systems perspective

adopted, in that it indexes the dbility of a system to

process information, and consequently indexes its ability

to adapt to environmental changes.

Guttman scales of structural differentiation among

the educational systems of the nineteen autonomous Latin

American nations in 1960 and a set of forty-nine developing

nations in 1960 are presented.

The first sdbstantive problem to be considered is

the extent to which structural differentiation in

ix



educational systems is an evolutionary process. Two

hypotheses are advanced. 1) The sequence of acquisition

of structural elements in educational systems in Latin

America has tended to follow the item ranking on the scale

of educational structural differentiation for that area.

2) Given knowledge of the level of differentiation of an

educational system at a particular point in time, it is

possible to predict with better than 50 percent accuracy

the structural elements which the system will next acquire.

T,.J actual dates of acquisition of scale items were found

for the Latin American systems. Although the data is far

from complete, it does lend credence to the first

hypothesis. In order to test the second hypothesis a

scale of educational structural differentiation in Latin

America in 1950 is presented, and compared with the 1960

Latin American scale. It is possible to predict item

acquisition with better than 80 percent accuracy.

Cross-sectional correlations between variables

within the boundaries of educational systems are next

considered. Rank associations between structural

differentiation, enrollment, and segmentation are given



particular attention. Segmentation refers to the number

of any particular structural unit in a system at a given

point in time. Two findings stand out. Structural

differentiation is as highly associated with enrollment as

is segmentation. The two structural dimensions--differ-

entiation and segmentation--are more predictors of than

predicted by enrollment.

Finally, relationships which cross educational

system boundaries are examined. Within the system struc-

tural differentiation and enrollment ratios are considered.

Two extra-educational dimensions--communicability and

urbanization--are also considered. Communicability refers

to the differentiation or information-processing capa-

bility of non-educational social systems. Urbanization

is the term chosen to refer to whatever it is that is

measured by such traditional "development" indicators as

GNP per capita, commercial energy consumptione mass media

distribution, etc., all of which have been repeatedly

found to be highly interrelated.

It is hypothesized that 1) structural differen-

tiation relates highly to communicability and less highly

xi



to utbanization, and 2) enrollment ratios relate highly

to utbanization and less highly to communicability.

Structural differentiation is highly associated with com-

municability. However, it is almost as highly associated

with urbanization. Enrollment ratios are weakly associ-

ated with communicability, but they are also not very

highly associated with urbanization. Using evidence from

both 1950 and 1960 a simple model of the associations

between the four major dimensions over time is developed,

and its adequacy is demonstrated by using multiple rank

associations. Structural differentiation is found to

play a strategic role in the adaptation of educational

systems to a much wider range of environmental changes

than had been anticipated.

xii



CHAPTER I

INTRODUCTION

This study has proceeded irom an assumption

that increased understanding of the growth of educational

systems, and of the role oZ education in the process of

national development depends in large part upon (1) the

isolation o.d single dimensions or variables, (2) the

measurement of such variables, and (3) the use of the .

measures to assess relationships between the variables.

It is the purpose of this work to develop a measure of

a carefully defined and theoretically important variable,

and to use that measure to explore a variety of relation-

ships and to test a few hypotheses concerning the role

of education in national development. The variable being

considered is structural differentiation of educational

systems; the measure is a cumulative, Guttman, scale.

In Chapter I three tasks will be undertaken.

First, a frame of reference which hap guided much of the

author's thinking will be briefly described. Second, the
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central variable in the study, structural differentiation,

will be defined. Finally, attention will be given to

the centrality of structural differentiation in the

frame of reference.

A General Frame of Reference

The conceptual frame of reference guiding much

of this work is a social systems model, of the type

which had lately gained considerable popularity. Since

the terms "social system" and "systems analysis" have a

variety of referents, it should be made clear which of

the many possible meanings is being adopted here. The

details of this model have been given exhaustive treat-

ment elsewhere.
1 The following discussion focusses

upon those points which are particularly salient for

this study.

1See, for example, Walter Buckley, Socioloqv

and Modern Systems Analysis (&mglewood Cliffs, N.J.:

Prentice Hall, Inc., 1967); David Easton, A Framework

for Political Analysis (Englewood Cliffs, N.J.: Prentice Hall

Inc., 1965); David Easton, A Systems Analysis .of

Political Life (New York: John Wiley and Sons, Inc.,

1965); and Bertram Gross, "The State of the Nation:

Social Systems Accounting," Social Indicators, ed.,

Raymond A. Bauer (Cambridge, Mass.: The M; I. T.

Press, 1966).
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First, a social system is a set up of inter-

relationships. It is not a natural system, a group of

human beings selected out for investigation, but one

among many sets of interactions in which human beings

may be engaged. Thus, an educational system will be

taken to refer not to an isolable group of people, but

to an isolable set of interactions. Easton has put the

matter this way: "to analyze any one set of interactions

it will be mandatory to abstract them from the whole

matrix of behavior within which they occur. . . .All

social systems must be interpreted as being analytic in

character."
1 Because social systems are analytic rather

than natural entities the types of interactions to be

included and excluded, that is, the location of boundaries,

is a matter for somewhat arbitrary decision, depending

principally upon the purposes of the investigator.
2

System structure refers to the units between

which the interactions occur. The structural units can

1EastOn, A'Framework for POlitiddi Analysis,

p. 37.
2This decision also depends upon the demonstr-

able utility of any particular boundary setting. But

this is a judgement which can only be made post hoc, and

consequently is not of direct concern here. For

thorough discussions of this point, see Easton, A

Framework for Political Analysis, pp. 30-32, and Buckley,

P. 41.
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be considered as interactive nodes or foci, the most

elemental of which are roles. In any relatively complex

system, however, roles are organized into a variety of

subsystems. Such subsystems, subsuming a variety of

roles united in relatively stable interactive patterns,

can themselves be considered the structural units of

large complex systems.
1 National-level educational

systems are the focus of concern here. The relevant

structural units will be taken to include formal schools

of various types and levels, departments and agencies

of the ministry(ies) directly concerned with formal

education, and university faculties and agencies.

Second, a social system is considered to be an

organized set of elements. The nature of a given system

is due not merely to the characteristics of its con-

stituent parts, but to the particular organizational

pattern which has developed. Buckley notes:

When we say that the 'whole is more than the

sum of its parts,'. . .the 'more than' points to

the fact of organization, whidh imparts to the

aggregate characters that are not only different

from, but often not-found in the components

alone; and the 'sum of the parts' must be taken

to mean, .not their numerical addition, but their

unorganized aggregation.2

1As with the problem of setting system boundaries,
the choice of structural units is to some extent a matter
of individual choice, with the ultimate test being utility.

2Buckley, p. 42.
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It is assumed: (1) any given set of elements may be

organized in a variety of ways, and (2) such differences

in organization may have important consequences for the

performance of a system. For example, educational systems

having identical types of vocational and university

preparatory secondary sdhools, and university faculties,

can differ considerably in the ways in which these are

organized. In one system, vocational secondary schools

may be linked with certain university faculties; in

another, only university preparatory secondary schools

may be linked with the university, and so forth. Given

identical inputs, such systems would be expected to

produce at least somewhat different outputs.

Third, a social system is open. It is capable

of engaging in a variety of transactions with its

environment. Such boundary crossing interactions are

usually referred to as input and output relations.

Moreover, such a system is capable of adapting to changes

in its environment, including those resulting from the

short- or long-term impact of its awn output on the

environment (commonly called feedback). Such a



self-regulating, self-directing, self-organizing system,

which has the potential to maintain its viability despite

substantial environmental changes, is referred to as

cybernetic. An adaptive social system differs crucially

from the closed entropic systems common to the physical

world, whose typical response to substantial environ-

memtalchange is loss of organization or change in

direction of dissolution. Because of its ability to

structure its environmental transactions a social system

is negentropic.

Fourth, the relations between the elements of

the system, and between the system and its environment,

involve not energy exchange, as is characteristic of

natural or mechanical systems, but "coMplex communica-

tion processes of information exchange."
1

Information

is here construed much differently than is typical in

studies of communication and national development. Such

studies generally argue on an empirical basis for the

importance of mass media development in the process of

national development.
2 Information is taken to mean that

1Buckley, p. 43, emphasis added.

2
For example, Ithiel De Sola Pool, "The Role of

Communication in the Process of Modernization and Techno-

logical Change," Industrialization and Society, eds.,

Bert F: Hozelity. and Wilbert E. Moore (Paris: UNESCO-

Mouton, 1963); and Daniel Lerner, The Passing of

TraditiOnal Society (Naw York: The Free Press, 1958).
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which is communicated directly, person-to-person, through

the verbal or "silent" language, or indirectly, via the

mass media. Information in the present work is con-

sidered more broadly, to include not only gestures and

words, but types of organization, social institutions,

social roles, technology, material, and so forth. As

Colin Cherry has noted:

Speech and writing are by no means our only

systems of communication. . . . lin addition

to gestures, expressions, position, etc.,

which make up the silent language] we have

economic systems for traffiking not in ideas

but in material goods and services; the tokens

of communication are coins, bonds, letters or

credit, and so on. We have conventions of

dress, rules of the road, social formalities,

and good manners; we have rules of member-

ship and function in business institutions,

and families. . . .A 'code' of ethics. . .

is a set of guiding rules governing 'ought'

situations, generally accepted, whereby people

in a society associate together and have social

coherence.
1

Culture is viewed as a system of shared meanings

attached to social objects, developed from the inter-

locking contributions of the many individuals in a society.

It is a "complex symbolic structure by which members of

1Colin Cherry, On Human Communication ("Science.

Editions," New York: John Wiley and Sons, Inc., 1961),

pp. 4 and 8.

k
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the system manipulate incoming and outgoing information."
1

A social system is then a system for the orderly pro-

cessing of such information.

MacKay's work gives added texture to this approach

to information.
2

A system is considered to have a

repertoire of basic acts, which in various combinations

and sequences constitute its behavior. In order for

its behavior to be adaptive, the system must organize

these acts according to the state of the environment in

relation to the system.

In its most basic terms we may regard what
is required as equivalent to a vast con-
stantly changing matrix of conditional
probabilities. .determining the relative
probabilities of various patterns (arid
patterns of patterns) of behavior in all
possible circumstances.3

Whenever the available array of patterns in the system

does not match the environmental state of affairs--and

every environmental change will put them slightly out

of phase--"logical work" must be done to update the array.

1Frank Young, Berkely Spencer, and Jan Flora,
"Social Differentiation and Solidarity in Peasant
Communities," Cornell University, n.d. (Mimeographed),
p. 4.

2
Donald M. MacKay, "The Informational Analysis of

Questions and Commands," Information Theor : Fourth
London Symposium (London: Butterworth andCompany ,
Publisher, Ltd., 1961), cited in Buckley, pp. 48-50.
MacKay is-speaking specifically of biological organisms.
However, his discussion is sufficiently formal to be
readily applicable to social systems.

3Ibid., p. 48.

Ma.
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This 'logical work' consists in the adjusting

and mouldirig of the conditional probability

structure of the organizing system: the forma-

tion, strengthening, or dissolution of functional

linkages between various basic acts or basic

sequences of acts. The total configuration of

these linkages embodies what we may call the

total 'state of readiness' of the organism.1

Information is defined as that which does such logical

work on the conditional probability matrix, or orienta-

tion, of the system.

A social system is distinguished from an organism,

or from closed mechanical systems, primarily by the

availability of a much larger repertoire of possible

responses to environmental change. A social system,

then, is a complexly organized information-processing

set of elements, which is adaptive and negentropic because

it is capable of mapping into itself information relative

to a very wide range of environmental changes.

The Meaning of Structural Differentiation

Differentiation is a general concept with a wide

variety of applications. One may speak of role differentia-

tion, of rank or status differentiation, of the differentia-

tion of formal organizations, in biological terms of the

lIbid., p. 49.



differentiation of organisms, and so forth. Here the

term structural differentiation is used, to denote that

this general concept is being applied to the structural

elements of a social system. Structural differentiation

can be thought of as both a process and a state. As a

process, it refers to the multiplication of one structural

element into two or more structurally distinct elements.

As Smelser has noted, the term refers to "the establish-

ment of more specialized and more autonomous social units."
1

As a state, structural differentiation refers to the

number of structura4y distinct specialized elements

which exist in a system at a particular point in time.

The meaning of the term structural differentiation

can be made more precise by distinguishing it from some

related terms with which it may be confused.

Structural differentiation does not refer to

segmentation, the ramification or proliferation of a

given type of element, e.g., increase in the number of

1 .

Neil J. Smelser, "Mechanisms of Change and

Adjustment to Change," Political Development and Social

Change, ed. Jason L. Finkle and Richard W. Gable (New

York: John Wiley and Sons, 1966)1 P . 29. It should be

notedthat the term "elaboration" is sometimes used to

refer to the creation of entirely new structural elements

to perform entirely new tasks. This meaning will be

included within the referents of the term structural

differentiation in this work. There is some question as

to whether there is ever an entirely new structural element

or task in a social system.
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secondary commercial schools. One can think of

differentiation as an answer to the question--How many

different types of structural elements exist in a

system?--and of segmentation as an answer to the question--

How many of a given type of element exist in a system?

Similarly, differentiation does not refer to the transfer

of function from one to another existing structural

element, as in the transfer of sex education responsibil-

ity from the family or church to the school. This would

involve differentiation only if a new type of element,

say a sex education school, were created. Finally,

differentiation does not refer to changes in organiza-

tional patterns. Again, differentiation would be

involved in such changes only if a new type of structural

element were created as part of the organizational change.

The Si nificance of
Structural Differentiation

To speak to the "significance" of the central

variable in a study is essentially to deal with the

question: Why bother? In the present case, this

separates into two questions: (1) Why the concern with
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differentiation? and (2) Why the concern with

structural differentiation? The latter will be con-

sidered first.

The Significance of Structure

Bertram Gross has noted that "any well rounded

.view of a social system must deal with both structure

and performance."
1 It has long been recognized that

concentration on structure without consideration of

performance can Lead, within any particular society, to

a static view of reality, and in cross-national work to

what Riggs has noted as the "trap of ethnocentric

institutionalism02 That is, ignoring performance can

blind one to the facts that similar structures can perform

differently in different settings, and that similar

tasks can be performed by a variety of structures.

On the other hand, it is extremely difficult to

talk about performance or activity, without reference

to what it is that is performing. David Easton, for

I
Gross, p. 181. The term performance is used

rather than function to avoid the confusion of meanings

attached to the latter term. Merton has claimed that

social functIon refers to observable objective --22122.2aatmta.n

Robert K. Merton, On Theoretical Sociology (New York:

The Free Press, 1967)1 P . 78. To speak of the consequences
of a system is to speak of what it does, of what its

performance is.
2Fred Riggs, "The Comparison of Whole Political

Systems," (C.A.G Occasional Paper, 1967), p. 1.
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example, in his analyses of political systems, states

at the outset his intention to consider only input and

output relations, and to avoid direct concern with

political structures. However, as Gross points out,

"it proves impossible [for Easton] to escape dealing

with the question, [sic] 'input into what?' and 'output

from what?'"
1

But to deal with structure end performance, as

related but not identical variables, requires independent

measures of relevant dimensions of each. However,

whether used for the scholarly study of school-society

relationships or for phrasing planning objectives, the

measures currently available for cross-cultural analysis

of educational systems are invariably indicators of

system performance or output and system input.

Literacy rates are the most commonly found

educational indicator. Literacy is, of course, only

indirectly the result of schooling and its retention in

a population depends upon many factors which vary from

nation to nation and are extraneous to schooling.

1
Gross, p. 180.



Nonetheless, such rates are clearly used to give a

rough estimate of the performance of a school system.

Another quite common indicator, which is a more

direct measure of output, is graduates by level of

schooling. As typically used, this is really a measure

of the receptacles in which the output comes, since it

is seldom disaggregated according to type or level of

actual or potential behavior acquired. Thus what one

usually has is not a measure of what schooling has

added to students capabilities, but rather a count of

the number to which something has presumably been added.

This difficulty is only slightly remedied by the crude

differentiations which are occasionally found, for

examIAA: between university preparatory and vocational

secondary schooling, or between university faculties.

Enrollment figures are the third frequently

encountered educational measure. Although in one sense

measures of system input, in that they refer to the

number of clients in the system, enrollment data are

ordinarily used as surrogates for more direct measures

of performance. That is, if adequate data on the number

of graduates from various levels and types of schooling,

14
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or the types of skills and knowledge they have acquired,

cannot be obtained, enrollment data at least place an

upper limit on potential output. Moreover, if taken as

a ratio to the total eligible population, they provide

a rough index of how well the system is doing.

The only other data series which have been used

to any extent ta measure educational systems are both

input measures. The first is number of teachers in

the system, usually considered by level, and occasionally

by years of training received. The other is government

investment in education, either per pupil, as a pro-

portion of total government expenditures, or as a

proportion of Gross National Product.

Two-rather more complex measures of educational

output have recently been developed by Donald Sanders

and Kenneth Neff. Both combine graduates and enrollment

data with curricular information to get some idea of

the potential behavior acquired by students passing

through various channels within the system. Sanders°

technique measures performance in terms of "pupil-

hours"--the actual hours of exposure to various categor-

ies of content provided in any given year and over a



period of years. Neff has developed what is essentially

an efficiency measure, relating input, in terms of man-

years invested in the system, to output, measured in

terms of potential man-years of utility to the society

of graduates and school-leavers.
1

Perhaps the most extensive current attempt at

systematic cross-national data gathering is the Unesco

supported effort to develop cross-culturally valid

achievement tests. The first results, in mathematics,

indicate that a variety of cross-nationally comparable

achievement test results may eventually be available.
2

Any measures using these results will, by definition,

be measures of performance. Thus, even the most sophis-

ticated efforts at educational measurement to date

concentrate on performance.

Therefore, the attempt in this work to develop

a measure of one dimension of system structure'strikes

out in a new direction. This is not to say that structure

has been completely ignored in comparative education, or

in studies of education generally. Indeed, a large share

1
For detailed descriptions of these two measure-

ment techniques and a discussion of their relative merits

and drawbacks, see Don Adams and Joseph P. Farrell (eds.),

Education and Social Development (Syracuse, N.Y.: Syracuse

University, Center for Development Education, 1966),

Chapters 10-11.
2Torsten Husein (ed.), International Study of

Achievement in Mathematics (Slew York: John Wiley and

Sons., Inc., 1967).
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of the published literature in comparative education

consists of descriptions of individual national systems,

or parts thereof. Such studies typically describe in

some detail the major structural elements, and the

organizational characteristics. 'Histories of education

are frequently concerned with the development of

educational structures, with the "rise of the university"

or the expansion of elementary education, for example.

But such considerations of structure, being in the nature

of ideosyncratic case studies, dealing with single

societies, or with a few societies considered separately,

have, by definition, not developed measures
1

of structure;

that is, they have not attempted to develop some sort of

scale upon which different systems can be ordered. What

is new here is the suggestion that at least one dimension

of structure, differentiation, can be measured, and that

such a measure can be used for the comparative analysis

of a sample of societies sufficiently wide as to permit

Aralid generalization and specification.
2

1National educational systems are the units of

analysis in this study. Consequently, wherever the term
II measure" is used it refers to cross-national measure.

2It is assumed here that the primary purpose of

comparative studies is the generalization and specifica-

tion of propositions--statements of rklation between

variables. The difference between the two processes is

well marked by Marsh: "Where replication and generaliza-
tion demonstrate that societies of similar or different
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The flanili2Aual
of Differentiation

Among the several theoretically isolable

dimensions of system structure, differentiation appears

to be particularly strategic, for several reasons. In

the first place, differentiation has a certain logical

priority. That is, one cannot very well talk about

segmentation or function transfer without at least

implicitely referring to the basic array of available

elements. Similarly, one can hardly give attention to

patterns of organization without considering the set of

elements being organized.

Of much greater importance, however, is the

place the variable differentiation occupies in social

systems theory. It has been noted by several scholars

working within the general rubric of systems analysis

that differentiation is crucial to an understanding of

changes in social systems for one or both of two reasons:

1) it is a, if not the, principal process through which

social systems adapt to changes in their environments:

types all exhibit the patterns or relationships stated
in the original proposition, specification seeks to
reformulate the original proposition in such a way .that
comparative variations between societies or sub-systems
thereof are incorporated into the propositions as control
factors or intervening variables." (Robert Marsh, "The
Bearing of Comparative Analysis on Sociological Theory,"
Social Forces, XLIII [December, 1964], 196).



and 2) the level of differentiation at any point in

time is a good index of the ability of a system further

to adapt.

Walter Buckley, whose work has been one of the

major sources of the systems viewpoint outlined in this

chapter, has claimed that the typical way in which a

social system maps into itself environmental change is

elaboration or change of its structure "to a higher

or more complex level."
1

David Easton has likewise pointed to structural

differentiation as one of the key adaptive mechanisms

in social systems.

What political systems as a type of social
system possess uniquely, when compared to

both*biological and mechanical systems, is
the capacity to transform themselves, their
goals, practices, and the very structures
of their internal organization. To keep the
vital processes, the essential variables, of

a political system alive, as it were, a
system may remodel its structures and processes
to the point where they are unrecognizable. .

Typically, most systems under overload conditions
have responded by increasing their channel
capacity for bearing demands to the point where

they become outputs. . .The very proliferation
of political structures has meant that there
are many more means through which demand can be
processed. The fact that increasing structural

1Buckley, p. 50.

19
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differentiation has been-accompanied by added

specialization has also meant that those

channels may remain open for what amounts to

longer periods of time; they can thus handle

a greater volume.1

Perhaps the most extensive empirical considera-

tion of differentiation is found in the work of Frank

and Ruth Young and their associates. Starting with a

series of empirical studies of the structural differentia-7

tion of small communities in Mexico and other developing

nations
2 they later drew upon information theory as an

explanatory conceptual framework,
3 and Ruth Ybung has

recently completed an extensive application of the concepts

and.methods -developed in these studies to the differentia-

tion of national level social systems.
4 Differentiation is

defined by the Youngs' as the capacity of a system to

1:Easton, A Framework for Political Analysis, pp.

99 and 123 (emphasis added); cf. also, Easton, A Systems

Analysis of Political Life, p. 249.

2Frank W. Young and Ruth C. Young, "Social Integra-

tion and Change in Twenty-four Mexican Villages," -7E-doilbmtc

Development and Cultural Change, VIII, Part I (July, IgGOTT--

Young and Young, "The Sequence and Directibn bf Community'

Growth: A Cross-Cultural Generalization," Rural Socicay,

XXVII (December, 1960); and Frank W. Young and Isao

Fujimoto, "Social Differentiation in Latin American

Communities," Economic Development and Cultural Change,

XIII (August, 1965).

Young, Spencer, and Flora.

4Ruth C. Young, "Some Dimensions of Development:

A Cross-National Study," (unpublished MS, Department of

Rural Sociology, Cornell University, 1966). Portions of

this MS will be published in a forthcoming issue of the

Journal of the Deme1.22ina Areas.
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process diverse types of information. That is, the more

diversified and specialized are the institutions of a

society, the more information they can handle. Differ-

entiation, then, is not merely a means by which social

systems adapt to environmental change, but it is also a

good predictor of the ability of a system to change

further.
1

Adding weight to the argument just made is the

fact that differentiation has been found to play a similar

key role in societal adaptation by a number of scholars

utilizing theoretical perspectives other than systems

analysis. Talcott Parsons, for example, in his most

recent attacks on the problems of social change and

social evolution, has claimed that the first step in

processes of change which enhance adaptive capacity of

a social system is aifferentiation.
2 Robert Marsh, who

has used differentiation as the key organizing concept

in his recent work, Comparative Sociology, has noted

that it is the principal way in which societies adapt

1See particularly Young and Young, Economic
Development and Cultural Change, VIII. The Youngs'
work is central to the discussion at several points in
the following chapters and will be considered in much
greater detail where germane.

2
Talcott Parsons, Societies: Evolitlyonar and

c_c2rtartiv_t 12_t_r_p_ecives (Englewood Cliffs, N.J.:
Prentice Hall, Inc., 1966)/ p. 22; c.f., Talcott Parsons,
"Some Considerations on the Theory of Social Change,"
Rural Sociology, XXVI (September, 1961).
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to changing functional requirements.
1

Alvin Boskoff,

in an unpublished analysis of education and social change

has stated: "I shall begin with the theoretically

relevant nucleus of virtually all problems in moderniza-

tion and development: the desire for new (and greater)

levels of social complexity and specialization."
2

James Coleman, in the introduction to his edited volume

on political development and education, has referred to

differentiation as "the dominant empirical trend in the

historic evolution of human society."
3 Finally, with

reference specifically to educational systems, S. N.

Eisenstadt has noted that one of the two major responses

of such systems to the "pressures" of modernization has

been a

. .growing specialization of roles and

organizations. . .a continuous differentia-

tion between the different levels of the

educational system--between primary, secondary,

vocational, adult, and higher education. .

Each of these 'systems' and even many sub-

systems of each, has gradually become more

autonomous, specialized, and organized in its

awn framework.4

-1
Robert Marsh, Comparative Sociology (New York:

Harcourt, Brace,: and World, 1967)7 P- 38-
2Alvin Boskoff, "Social Consequences of Educational

Change: The Problem of Translating Theory into Meaningful

Measurement," (unpublished paper, Center for Development
Education, Syracuse University, 1965), p. 2.

3James Coleman (ed.), Education and Political Develop-

ment (Princeton: Princeton University Press, 1965), p. 15.
4S. N. Eisenstadt, Modernization: Protest and

Change (Englewood Cliffs, N.J.: Prentice Hall, Inc.,

1966), pp. 18-19.
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Thus, an empirical study of structural

differentiation will have relevance not only to the

systems analysis frame of reference, but to a variety

of other theoretical perspectives as well.



CHAPTER II

METHODOLOGY: GENERAL STRATEGY

AND SPECIFIC TECHNIQUES

The Measurement of
Structural Differentiation

Concern in this study is to measure the extent

or level of structural differentiation in a variety of

national educational systems. Given the definition of

structural differentiation as a state it would seem at

first glance that the best and simplest measure would be

a count of the number of types of separate structural

elements within each system.
1 Such an approach to

measurement runs into two difficulties.

The problems encountered by Naroll in his attempt

to develop just such a measure for very simple societies

(he wished to get a simple count of craft-specialties)

illustrate the first difficulty--this would be a nearly

impossible task in any contemporary national system.
2

The number of possible structural elements is simply

1
Indeed, Marsh claims that such a count is the

"ideal indicator of differentiation." Comparative

Sociology, p. 33.
2Raoul Naroll, "A Preliminary Index of Social

Development," American Anthropologist, LVIII, No. 4

(1956).
24



too great. This is particularly a problem in the study

of developing nations, for there is no way of telling

if the extant descriptions of their educational

systems are complete, or close to complete. What is

needed, then, is a measurement technique which permits

the use of a sample of possible elements which can be

tested against each national system.

The second problem is more fundamental. There

is no prima facie reason for assuming that all types of

educational structural elements should be included in

the same count. Does, for example, having six different

types of higher educational elements and three types of

secondary educational elements represent as much differen-

tiation or the same kind of dilfeentiation as having

six types of secondary,educational elements and three

types of higher educational elements? Perhaps it does,

but the point needs demonstration, not assumption. It

may be that there is not a single dimension, educational

structural differentiation, under which elements from

all parts of a national educational system can be subsumed,

but a variety of dimensions--higher educational differentiation,
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secondary educational differentiation, ministerial

level differentiation, etc.--which are closely related

but not identidal. A simple count, even if possible,

would thus produce an equivocal measure. One could not

be sure that two systems with equal scores were in the

same sense equally differentiated structurally. What

is needed "then is a measurement technique which not

only permits the use of a sample of elements, but which

assures unidimensionality--which assures, that is, that

the items included can appropriately be counted together,

that one, and only one, variable is being measured.

Guttman scalogram analysis, the technique used in this

study, meets these criteria.

Scalogram analysis, originally devised for the

measurement of attitudes, has been the measurement

technique most commonly employed in previous empirical

studies of differentiation. The Youngs have used the

technique in all their studies of differentiation,

noted above.
1 Cutright has used scalogram analysis to

measure the differentiation of national social security

programs.
2 Wdnch and Freeman have presented a Guttman

i
See footnote 2, p. 20, Chapter I.

2Phillips Cutright, "Political Structure, Economic
Development and National Social Security Programs,"
American Journal of Sociology, LKX, No. 2 (Ma.rdh, 1965).
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scale of the complexity of small primitive societies.
1

Before describing this measurement technique, two other

indices which purport to measure differentiation will

be considered.

In 1963 Cutright reported an index of political

development based on the assumption that "a politically

developed nation has more complex and specialized national

political institutions than a less politically developed

one."
2 On this index high scores were given to nations

having 1) elected legislatures containing representatives

of two or more parties, in which minority party representa-

tion accounted for at least 30 percent of the seats, and

2) a chief executive either elected in an open competitive

contest or selected by a legislature qualifying for the

highest score as noted in 1). Lowest scores were given

to nations having hereditary rulers and no parliaments.

Nations were scored for each of the twenty-one years

fram 1940 to 1960 and scores were cumulated to get a

total score. Unfortunately, this index measures not

1
Robert Winch and Linton Freeman, "Societal

Complexity: An Empirical Test of a Typology of

Societies," American Journal of Sociology, LXII,

No. 5 (Manche 1957).

2Phillips Cutright, "National Political
Development: Measurement and Analysis," American

Sociological Review XXVIII, No. 2 (1963), 255.
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specialization or differentiation but the ability of

a society to maintain over a number of years "Western"

competitive political institutions.

Marsh recently constructed two indices of

differentiation and used them to rank 467 "primitive"

and 114 contemporary national societies.
1

For primitive

societies Marsh assigned a score of zero to four for

population size, and zero to three for degree of

stratification, and added, in both cases using classifica-

tions from Murdock's World Ethnographic Sample. Con-

temporary national societies were scored by adding

standardized T scores of 1) percentage of males in

non-agricultural occupations, and 2) gross energy

consumption in megawatt hours per capita for one year.

Clearly, none of these four variables is a direct

measure of differentiation. Each is a surrogate chosen

because of a presumed high correlation with differentia-

tian.

Two problems arise, however. Where some of these

surrogates have been correlated with a more direct

measure of differentiation, one of the scales developed

1Marsh, ComorAELDt Sociology, pp. 35-36 and

Appendix A.
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by Young, the relationships have been found to be far

from perfect, and, most importantly, to vary consider-

.&1.1,7from one geocultural region to another.
1 To the

extent that these correlations are not perfect and not

stable from region to region, the rankings will be

inaccurate. Moreover, these indices suffer from a

problem common to measures which combine data series.

For each index, the two components are given equal

weight. But there is no reason.to assume that each

contributes equally, or is related equally well, to

differentiation. Thus, the validity of the rankings

provided by Marsh's indices remains an open question.

Detailed discussions can be found elsewhere of

the theoretical and procedural aspects of scalogram

analysis. Thus, only a brief general description of the

technique is offered here02 The data needed for scalogram

1This measure, a scale of "national communica-

bility" can be found in Appendix A. It will be discussed

in more detail in the following chapters. Young's

scale correlates with commercial energy consumption per

capita as follows: for nineteen autonomous Latin

American nations, .45; for seventeen autonomous Moslem

nations, .29. For the statistic used, Kendall's Tau,

the Latin American coefficient is fairly high and

statistically significant, but it is far from perfect,

and the regional disparity is quite clear. A similar

pattern is found when Young's scale is related to

jmdices roughly equivalent to Marsh's "percent of males

in non-agricultural occupations."

2Many of the intricate technical refinements of

scalogram analysis developed for its application to

individual characteristics, such as attitudes, are not
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analysis of social objects are a sample of societies

and a set of items or traits dichotomized into presence-

absence categories.
1 A matrix of the variables is formed

and the data rearranged until a pattern is evidentu

If the pattern meets certain formal requirements, a

scale is said to have been found. It should not be

concluded, however, that the emergence of a scale can

be artifact of the manipulation. A scale pattern is

either inherent within the data or it is not. The

rearrangement of data merely makes it manifest. A

manufactured example can illustrate this0

relevant to its application to social system characteristics

The following are among the most useful technical discussions

for the present purpose: Allen Edwards, Techniqups of

Attitude Scale Construction (gew York: Appleton Century

Crofts, 1957); Leo Goodman, "Simple Statistical Methods

for Scalogram Analysis," Dmara2mttE4ha, XXIV (March,

1959); Herbert Menzel, "A New Coefficient for Scalogram

Analysis," Public Opinion iplart, XVII (September,

1953); Warren Torgerson, Theory and Methods of Scaling.

(Neld York: John Wiley and Sons, Inc., 1958); Matilda

White Riley, et al., Sociological Studies in Scale Analy.kis

(thaw Brunswick, N.J.: Rutgers University Press, 1954);

and Frank W. Young, Initiation Ceremonies (Neld York: Bobbs-

Merrill Company, Inc., 1965), P articularly Chapter 3.

1
More complex categorizations than dichotomies

canbe used, and in attitude :studies are typical. However,

previous social object scales have Used only the presence-

absence dichotomization. The mechanical and analytical

complications introduced when polychotomous items are

used are not generally warranted by the results when

measuring social objects. (Professor Linton Freeman,

University of Pittsburg, personal communication, 1966).

Moreover, it is not clear to what substantive condition(s)

beyond presence and absence additional categories might

refer.
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In Table 1 are noted the presence (x) or

absence (0) of 14 traits or elements (1. . . .14) for

10 societies (A. . .J). No particular pattern is

evident in the array. If, however, the data are

rearranged such that the traits appear in order of

decreasing frequency from left to right and the socie-

ties in increasing order from top to bottom according

to number of traits present, Table 2 is produced.

Here there is a definite pattern, in fact, a perfect

scale.
1 What one is searching for are "scale types"

Table 1

Illustrative Scale Matrix--Unarranged

1 2 3 "4 5 6 7 89 10 11 12 13 14

A X 0000000000000
B X 00X 0000X X 0000
C x X OX 0000X X 0000
D X X X X 0000X X X X 0 X

E X X X X OX X X X X X X X X

F X X X X 00X X X X X X X X

G X X X X 00X OX X X X 0 X

H X 0 00 0000 X 00000
I X X OX 0000X X 0 X 00
J X X X X 0000 X X X X 00

1
The rearrangement process is seldom this simple.

Several attempts are frequently necessary, and with large

amounts of data the procedure can be both tedious and

cumbersome. Various mechanical aids, including electronic

computers, can be used, however, with large masses of

data. It is of course unimportant whether societies or

traits are assigned to rows or columns, or whether order

increases or decreases from left to right or top to bottom.
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1 9 4 10 2 12 3 11 14 7 8 13 6 5

A X 0 0 0 0 0 0 0 0 0 0 0 0 0

H X X 0 0 0 0 0 0 0 0 0 0 0 0

B X X X X 0 0 0 0 0 0 0 0 0 0

C X X X X X 0 0 0 0 0 0 0 0 0

IX X X X X X 0 0 0 0 0 0 0 0

J X X X X X X X X 0 0 0 0 0 0

DX X X X X X X X X 0 0 0 0 0

G X X X X X X X X X X 0 0 0 0

F X X X X X X X X X X X X 0 0

E X X X X X X X X X X X X X 0

in the response patterns of societies. A scale type

response pattern is one in which there are uninterrupted

series of Xs and Os. Thus q X X X 0 0 0) would be a scale

type response pattern, while (X X 0 X 0 0 ) would be a

non-scale type response pattern, with one error. Thus,

in Table 2 there is a perfect scale because the response

pattern for each society is a scale type.

Such a scale has a number of formal properties,

of which the following are most relevant; 1) Societies

with higher rank on the scale have all the traits of

societies with lower rank, and some in addition;

2) Knowledge of the presence or absence of any one trait
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in a society indicates the presence or absence of others

as well; 3) If the items are numbered, and the number

of the highest ranking item for a particular society is

known, the complete inventory of items for that society

can be identified; 4) If a set of items can be shown

to scale, then one knows that one has a unidimensional

measure; that is, one knows that the set of items,

taken together, measures one and only one variable.
1

For illustrative purposes a perfect scale has

been presented. Reality, however, is seldom so neat

and orderly as to allow the discovery of a perfect scale.

Some error is almost always present. Such error should

generally be taken as presenting a substantive problem,

as indicating that some systems do not in every respect

fit the standard pattern. However, scale error can

also be the result of coding mistakes. In a study such

as this it is very difficult to completely eliminate such

mistakes. For one thing, one can never be entirely sure

1UnidimensiDnality is a sometimes confusing

concept, particularly in the context of social object

scaling, where it has a slightly different meaning than

in attitude scaling. Briefly, in using this technique

to study attitudes, if a set of responses scale, it is

concluded that each response reflects the same under-

lying attitude, and only that attitude. In social object

scaling, to say that a scale is a unidimensional measure

is to say that, taken together, the entire set of items

on the scale has enough content in common to be thought

of as measuring a single variable. This distinction may

be difficult to grasp without an example. Hence, it will

be considered more fully after some of the scales developed

for this study have been presented.
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that the definitions and coding rules used are adequate

Furthermore, the reporting of social data, particularly

for the developing world, is notoriously haphazard--

even if one only wishes to determine if certain large

and observable entities are present. There is, parti-

cularly, a danger that some nations may, for reasons

of international or domestic political prestige, over-

report--claiming that certain types of schools or agencies

exist when in fact they do not.
1

To minimize the incidence of coding mistakes,

several procedures have been followed. First, for any

item to be coded as present in a given system, there has

had to be evidence not only that it is a separate, named,

structural entity, but that there are either people in

the structural entity or a budgetary allocation for it.

This practice has minimized the likelihood of coding

as present items which exist only on paper. An absence

1
iThis s particularly a problem when quantitative

data gathered by such international agencies as Unesco

and OAS are used, but even with the sort of data used

here it may be a difficulty. It must also be recognized

that nations may sometimes find it expedient to under-

report. This is perhaps particularly a danger with new

political regimes, which may wish to denigrate the

achievements of their predecessors and/or make thair

omafuture accomplishments look more impressive. However,

it is thought that over-reporting is the greater problem.
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coding means that no evidence has been found which

indicates that these criteria are satisfied. What this

practice does is to specify the most likely locus of

coding error. A decrease in the likelihood of coding

as present items which do not in fact exist has been

bought by increasing the risk of coding as absent items

which do in fact exist.

Some time after the original coding decisions

were made, the author rechecked all the codings. In

the course of this exercise several errors were un-

covered in the original codings. Beyond this, all of

the Latin American codings have been independently

reviewed by another individual and many have been

independently coded by still another worker, All of

the Asian codings have similarly been independently

coded. In the course of resolving disagreements among

these independent codings a few more errors were uncovered.

It might be thought that a system's position on

a scale of educational structural differentiation might

depend rather heavily upon the amount of information

available concerning that system. This is not the case.

The rank association between number of country-specific
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sources consulted in this exercise .g., special reports

by individual scholars or intergovernmental agencies,

educational plans, annual reports of education ministries,

etc.
1

) and amount of differentiation as measured by

the scale reported in the following chapter is .19.

This is quite low, particularly considering that the

amount of available information concerning a nation is

generally regarded as a correlate of its development.

Consequently, it is thought that the number of

coding qrrors among the scales developed for this study

is minimal, and that such errors as do exist are found

among the absence codings. One final point, to put

this discussion in its proper perspective--as a measure-

ment technique, scalogram analysis is quite robust to

coding error.

Assuming, then, that "error" will generally

refer to a substantive problem, to an item actually

present where it "ought not" to be (according to the

scale), or actually absent where it "ought" to be present,

there is the question of how much error is too much error.

1The list of all sources consulted for con-

structing the scales used in this study is found in

Appendix B.
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At what point does one say that the error is too great,

that a scale does not obtain in a given set of data?

The conventional answer to the last question

has been to use the Coefficient of Reproducibility as

originally devised by Guttman. This is simply the number

of "correct" or non-error responses as a proportion of

the total responses. If the CR is above 0.90 it is

generally agreed that a scale is present The Coefficient

of Reproducibility can, however, give spuriously high

results if there are many items which have high marginal

totals (more than 80 percent of the responses in the

modal category).
1 Since such items occur frequently

in social object scaling it is wise to use the Coefficient

of Scalability devised by Menzel, which corrects for

this difficulty. The formula for this coefficient is:

Errors
Coefficient of Scalability = 1 - Smallest Number of

non-modals

To obtain the denominator one sums the non-modal responses

1There are several other criteria which must be

met to assure that CR is not spuriously high: 1) For

dichotomous responses at least 10 items should be used;

2) The pattern of errors should be random, that is there

should not be a number of subjects with the same non-

scale pattern of responses; 3) Each item should have

more non-error than error responses.
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over columns and rows (in Tables 1 or 2 these numbers

would be 34 and 36) and uses the smaller of the two.

The generally accepted minimum for this coefficient is

0.65. Another somewhat simpler way around this difficulty,

suggested by Ruth Young,
1
is to compute the CR using

only items which have fewer than 80 percent of the

responses in their modal category.

Perhaps the most difficult, and at the same time

most important, single step in scalogram analysis is

choosing the items or traits to test. This selection is

often regarded as more nearly an art than a science. In

most general terms, one starts with a concept and selects

items which ought, on the basis of judgment and/or

experience, to measure it--to form a scale. As Guttman

has noted, the careful selection of candidate items in

relation to a well-defined concept is crucial, because

items "may happen to scale with an area and yet not have

the content defining the area. . .(they) may be a

correlate."
2 In developing the scales of educational

1Ruth Young, Cornell University, Personal communica-

tion.
2 Louis Guttman, "The Basis for Scalogram Analysis."

Measurement and Prediction, Samuel A. Stouffer et al.,

Studies in Social Psychology in World War II, IV

(Princeton: Princeton University Press, 1950), 35. On

page 129 of the same work, Guttman notes: "Only a judg-

ment of content can determine what belongs in a universe"
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structural differentiation for this study, it was found

that a few items from a scale of economic institutional

flexibility fitted in with one of the educational scales.
1

This does not mean that an item from the economic area--

e.g. "membership in either the Latin American Free Trade

Area or the Central American Common Market"--can be taken

as part of a measure of educational structural differen-

tiation. The two scales happen to be highly correlated--

the ranking of nations on them tends to be similar. One

would thus expect a few items from either scale to fit

the other.

Yet having noted the importance of careful item

selection there is little that can be said in a practical

vein. Some insight into the nature of the problem can be

gained from examining scales developed by others, for

in this manner one may slowly get a "feel" for the process.

Unfortunately, researchers developing scales rarely identify

the items which were tried and discarded, and even more

rarely note bases for rejection. This study will, therefore,

note the complete list of items tried for construction

of the final versions of the educational scales, and will

1These scales are presented in Chapters III and

Appendix A.



also discuss a variety of items which were at one or

another point considered for inclusion and eventually

rejected.

The list of items which has been used in

attempting to construct the scales of educational

structural differentiation follows. This is obviously

neither an exhaustive nor a random sample of possible

items, but one of the useful characteristics of scalogram

analysis is that neither of these is necessary. An

attempt has been made, however, to tap most of the major

sectors of educational systems, within the constraints

of data availability.

Necessarily preliminary to choosing the final

pool of items was a decision concerning the location of

system boundaries. Inspection of the 44 items chosen

should indicate that concern here is with what might be

called the formal school system. Excluded from considera-

1

tion are what can be labelled, to paraphrase Easton,

"para-educational" items--items which, while performing

some sort of "educational" task, are not directly part

of the formal school system. Thus, for example, various

1Easton, A Framework for Political hysis,
p. 52 , ff.
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on-the-job training and union apprenticeship programs

have been excluded from the

frequently ad hoc, organized

system. Such programs are

for a particular group of

trainees. But even if operating on a continuing basis,

their systemic (communicative) 1inks are typically not

with other educational structural elements, but with

other elements of the industrial or economic system,

by which they have been organized, and within which they

have been differentiated.
1

Similarly,
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research institutes

have been considered part of the educati

if they are connected with a university.

onal system only

Concern here

is not with provisions made for research at

in a social system, but rather with the exte

any locus

nt to which

universities, as part of the formally organized educa-

tional system, have differentiated structural e

to perform the research task.

It can of course be argued that "para-educ

lements

ational"

items should be included within an educational syste

since they do, after all, appear to perform education

or quasi-educational tasks. Such a position does not

eliminate the necessity of setting system boundaries.

1

1
Item 23 is designed in part to tap the existence

of a structural element within the educational system

which provides a formal linkage with para-educational

programs of vocational or technical training0
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Rather, it complicates the job. The distinction between

the educational system and para-educational items, as

drawn here, is fairly clearcut. If para-educational

items are admitted into the educational system, a

boundary must still at some point be set. At some

point it must be decided that the interactions in a

particular structural unit are so little educational

that the unit does not fall within the educational

system. To draw such a line with any conceptual legitim-

acy would be quite difficult. It would first of all

require detailed information as to the nature of the

interactions occuring within each candidate item, which

information might be impossible to get for many societies.

More importantly, it would require a very precise

specification of what sorts of interactions would be

taken to be educational and which non-educational. Con-

sidering the welter of controversy surrounding the questions

of the nature of or definition of "education," such

specification would be extremely difficult,
1

1The argument against the inclusion of para-

educational items can be pushed a step farther. To

suggest that all sets of interactions in a social system

which are "educational" (however that term is defined)

should be included in the educational system, is to

suggest implicitly that all sets of interactions which

are not clearly educational should be excluded. Thus,

for example, one would be led to conclude that the purchas-

ing or maintenance departments of a large school district
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It is suggested that the simplest and most

clearcut location of system boundaries is the one used

here. Of course, since the ultimate test of a particular

boundary setting, as noted in the preceding chapter, is

utility,final judgment on this issue may be postponed

until the results of analysis are reported in the follow-

ing chapters.

Scale Items and Definitions

1. Universityl existence within country of institution

of higher learning called "university;" colleges, non-

integrated faculties, or university colleges not included.

2. University faculties of Biology, Chemistry and physics:

separate faculties or departments for all three disciplines.

3. University faculties of Sociology or 21stiLrpc_p_21qy:

separate faculties or departments of either discipline.

should be excluded from the educational system, since

the interactions occuring within them are more economic

than educational. But what is of interest about such

departments is the indication they give that certain

of the activities involved with the acquisition and

maintenance of material inputs for a segment of the

educational system have apparently become so complex as

tolead to the differentiation of separate structural

elements to take care of them. Such input-related inter-

actions do not cease to be part of the educational system,

and become part of, say, the economic system, simply

because they have become structurally differentiated.

Similarly, on-the-job training activities in the economic

system, or some segment thereof (e.g. a particular industry

or factory), which can be considered to be part of the

human input acquisition or maintenance activities of that

system, do not cease to be part of the economic system

simply because a separate structural unit has been

established to take care of such training.
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4. Uni_aer_s_yit of Agronomy: separate faculty

or department of agronomy or agriculture, excluding

veterinary medicine.

5. Univer4ty _t_g_ally of Education: separate faculty

or department of education.

6. University faculty of graduate studies: separate

faculty or department for study in any discipline(s)

beyond the first university degree.

7. University research institute in agriculture:

separate institute or department connected with a

university whose primary or sole purpose is research

in agriculture.

8. University research institute in social sciences:

same as (7) in any social science field.

9. University research institute in physical-bioloaisal

sciences: same as (7) in any of the physical-biological

sciences, 'excluding institutes concerned with medical

research.

10. University research institute in education: same

as (7) in education.

11. Eniaersait research institute in economics: same

as (7) in economics.

12. University level school of librarianship: separate

university level school devoted to training librarians0

13. Secondary school: any separate provision for

secondary education.

14. _s_tcoL-idg.zy vocational education: any provision for

non-university preparatory secondary education (not

necessarily in a separate school).

Arf
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15. Secondary vocational school: secondary school whose

primary purpose is not preparation for university

admission.

16. Secondary commercial school: any secondary school

whose purpose is to prepare students for commercial

occupations.

17. Secondary industrial or crafts-trades school:

same as (16) for occupations in industry or skilled

crafts and trades.

18. Secondary agricultural school: same as (16) for

agricultural occupations.

19. sps2Lidas_y music school: same as (16) for music.

20. sffis.212Lig_li fine or visual arts schools: same as

(16) for fine or visual arts.

21. Specialized secondary _agricultural school: same as

(16) for any agricultural specialty (e.g. cotton growing

or livestock raising).

22. S_p_e_cj:aliz_e_d secondary, industrial school: same as

(16) for any particular industry (e.g0 textile workers'

school or railroad mechanics' school).

23. National _a_p_p_renti._iceshi_2 commission: government-

organized commission responsible for organizing and/or

supervising apprenticeship training or technical education.

24. Military school: school at any level whose purpose

is to prepare students for military careers.

25. Specialized military school: school at any level

whose purpose is to prepare students for a military

specialty (e.g. military communications or military

aviation) or for a particular branch of the armed forces

(e.g. naval academy or air force academy).
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26, pre-2simary school: any pre-primary school.

27. Primary school: any primary school.

28. Rural primary school: school in rural area which

differs from urban school(s) with respect to a) organiza-

tion pattern or b) prescribed curriculum.

29. Special education class: any special provision for

education of physically or mentally handicapped students

(lot necessarily in a separate school).

30. Slesial education school: separate school providing

education at any level for physically or mentally

handicapped students.

31. Special school for mentally handicapped: separate

school providing education for mentally handicapped

students.

32. Special school for blind: separate school providing

education at any level for blind students.

33. Special, school for physically handicapped other than

blind: separate school providing education at any level

for students with any physical handicap other than

blindness.

34. Teacher ILA.inina institution: any institution at

either secondary or higher level which trains teachers

for any level of education.

350 University level teacher trainira institution:

separate university level institution which trains

teachers for any level of education.

36. Separate training school for rural teachers: separate

institution at any level which trains teachers for rural

schools at any level.



37. Special pedagogical training for secondary teachers:
any formal program (not ad hoc) to provide pedagogical
training for secondary teachers.

38. Ministry: ministerial level body charged with general
responsibility for education.

39. Inspectorate: indigenous corps of inspectors for
any level of education.1

40. Curriculumagjula: ministerial agency or group
under ministerial supervision charged with responsibility
for preparing curricula for any level or type of education.

41. Ministerial research division: separate division
within ministry charged with responsibility for organizing
and/or conducting educational research (excluding divisions
whose responsibility is to collect and/or disseminate
educational statistical data).

42. Ministerial audio-visual division: separate division '

within ministry charged with responsibility:for producing
and/or distribution of audio-visual instructional materials
(excluding textbooks).

43. Ministerial advisory bcdy: any formally constituted
(not ad hoc) group charged with responsibility for
advising the ministry on a regular basis.

44. National educationeL planning agency,: agency connected
with or part of the ministry charged with responsibility
for producing national educational plans.

A number of items, several of whichvere included

in an earlier published version of the scales,
2
were

discarded, as the conception of structural differentiation

1"Indigenous" refers to nationals of the
particular country, and is used to exclude those cases
where the school Inspection Staff is composed of foreign
nationals.

2Adams and Farrell, Chapter 11, pp. 10-11.
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became more precise, because they appear to tap different

dimensions, such as segmentation, organization, or per-

formance. Included among these are the following:

Items indicating segmentation

More than one university

Secondary education available outside metropolitan
areas

Items indicating system organization

Examinations required for university admission

Member WCOTP

Member International Bureau of Education

Educational plan(s) integrated with general
development plan

Items indicating system performance

Production of educational films by Ministry

Radio service to schools

Official educational plan(s)

Special training for educational planners

Post-graduate degrees offered (in a variety of fields)

kt least 40 percent elementary students female

At least 25 percent secondary students female

The last two items suffer from an additional problem; when

using items having arbitrary cutting points, it is never
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clear whether the fit of the items into a scale is a

reflection of their content or of the cutting points

chosen.

Several other candidate items were discarded

because data could not be found, or because it was

impossible, given the available data, to develop a

cross-culturally applicable definition.

Regional ministerial office

National agency to coordinate and/or supervise
university level foreign study

In-service teacher training available

Professional teachers' organization

Locally produced texts

Parents' organization

The Universe of Nations

In any cross-national study it is necessary, if

the results are to have any meaning at all, to limit

one's efforts to some well-defined universe of nations.

Because of the author's interest in the area, primary

attention is paid to the nineteen Latin American nations

which were autonomous before 1960. All of the candidate

items are tested against this limited set. The scale
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developed is then extended, using only those items

for which data are fairly readily available, to a larger

set of social systems. This larger set consists of all

those nations which are non-European or non-Western,

which are usually classified as "developing" or under-

developed," and which were autonomous before 1960.

Concentration upon a particular geographic or

geocultural region is not merely the child of convenience

and whim. There is considerable evidence to suggest

that many relationships between variables which may be

important in a study such as this vary considerably

from geographic area to area. For example, Russet
1
found

a strong and significant (.001 level) relation between

urbanization and primary-secondary enrollment ratios,

amonga world-wide sample of societies. Using his data,

andconsidering the matter area by area, the following

variations in the relationship are found: Asia--048,

Africa--.41; Middle East--.32; Latin America--.56.
2

As a further example of this phenomenon it has been

1Bruce Russett et al., World Handbook of Political

and Social Indicators (Naw Haven: Yale University Press,

1964), p. 283.
2The statistic used for these calculations,

Kendall's Tau, is not the statistic used by Russett.

These coefficients are thus not directly comparable to

Russett's. This makes no less apparent the differences

between regions.



calculated, using Ginsburg's data, that the relation

between urbanization and literacy varies from .12 to

.46 and between urbanization and GNP per capita from

.02 to .58 when Africa, Asia and the Middle East are

separately considered.
1

That such variations should be found is hardly

surprising, considering 1) that there are gross

differences between regions observable on many variables

(on many variables, if all the nations are ranked, it

will be found that there is a tendency for "bunching"

most Latin American nations close together, most Asian

nations close together, etc.) , and 2) that such regions

tend to have common cultural heritages, the effects of

which are difficult to identify, let alone control

statistically. That the effect of these uncontrolled

regional variations can be of importance is noted by

Ruth Young.

It is.even possible for hypotheses that hold
within each of several culture areas to be
reversed when tested on the universe without
controlling on culture area. Such reversals are
not reversals of theory, but require explanation

1:
Norton S. Ginsburg, Atlas of Economic Develop-

ment (Chicago: University of Chicago Press, 1961),
pp. 34 and 38. These calculations, by the present
author, were originally reported in Adams and Farrell,
Chapter 8 , p. 32.

51
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in terms of additional variables deriving
from the nature of the cultural differences01

Concerning the composition of the larger set of

nations several points can be made. Western or developed

nations are excluded from the set because their extreme

values on many data series can influence correlations

over much, hiding smaller differences between developing

nations. Moreover, the interest of the present writer

focuses on problems of education and national development

or modernization. It is assumed here that the quantitative

differences between most developed societies and most

developing societies are, on many crucial development-

related indices, so great as to be transformed into

qualitative differences.

The policy adopted here has been followed in

studies by Almond and4Coleman
2
and Ruth Young,

3
for

similar reasons. A particularly unfortunate example of

the studies which have not followed this practice, and

have instead thrown all nations into one statistical pot,

1
Ruth Young, pp. 21-22.

2Gabriel Almond and James S. Coleman, The Politics
of Developing Areas (Princeton: Princeton University
Press, 1960).

3Ruth Young, particularly pp. 18-19.
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is Banks and Textor's massive volume of computer

printout.
1

The difficulty is compounded in that work

by the use of dichotomies. As one would expect, on

most dichotomies the West is found in one half, the

rest in the other. As Ruth Young has noted, "Such

findings are doubtless true, but add little to the

common sense generalizations any intelligent person

might make without complex aids to reasoning such as

computers and tests of significance0" 2

The 1960 cut-off date used here is not entirely

arbitrary. The many nations which have gained independence

since then are typically still in a state of flux

sufficient to make it difficult to determine what

institutions are n fact present. Moreover, due to

lags in both data acquisition and data reporting in

many developing nations, 1960 (give or take a year or

two) was the latest date for which data on most variables

of interest here were available for most nations. Much

of the analysis will therefore deal with conditions as

of 1960 and earlier, which naturally excludes societies

which were not then, or had just become, independent.

1
Arthur S. Banks and Robert B. Textor, A Cross-

2214 ty, Suryty (Cambridge, Mass.: The M.I.T. Press,
1963).

2
Ruth Young, p. 19.



The list of non-Western .

autonomous before 1960 follows:

Afghanistan
Argentina
Bolivia
Brazil
Burma
Cambodia
Ceylon
Chile
China (Taiwan)
China (Mainland)
Colombia
Costa Rica
Cuba
Dominican Republic
Ecuador
El Salvador
Egypt
Ethiopia

Ghana
Guatemala
Guinea
Haiti
Honduras
India
Indonesia
Iran
Iraq
Jordan
Laos
Lebanon
Liberia
Libya
Mexico
Morocco
Nepal
Nicaragua

veloping nations

North Korea
North Vietnam
Pakistan
Panama
Paraguay
Peru
Phillipines
Saudi Arabia
South Korea
South Vietnam
Sudan
Syria
Thailand
Tunisia
Turkey
Uruguay
Venezuela
Yemen
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Of the 54 nations on this list, five were

excluded from analysis because data were not available

and/or because their chaotic internal state makes

judgment as to what exists at any point in time difficult:

Mainland China, Cuba, North Korea, North Vietnam and

South Vietnam. The remaining 49 nations constitute the

set.
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The Testing of Relationships

The descriptive patterns made manifest by scalo-

gram analysis may be interesting, and may prove useful.

But scalogram analysis is primarily a measurement

technique--its principal purpose is to develop uni-

dimensional measures or scales of concepts. The con-

struction of a measure, however unequivocal, is of

little value unless the measure is used to examine the

relationships between its referent concept and other

concepts. That is, knowing that Argentina has a

structurally more differentiated educational system than

does Venezuela, or that Ecuador's system is more differ-

entiated than that of Peru, may be interesting in itself.

But what is of most value to students of comparative

education is finding out why, and what difference it

makes.

The Problems Encountered

As noted,this study has been conducted from a

social systems analytic point of view. The conceptual

model for this work is a loosely organized aggregate

of definitions and categories, suggesting some general

jypes of relationships which should be considered, but



in only a few areas being well-enough developed to

suggest specific hypotheses. It is thus advisedly

called a "point of view" or a "frame of reference,"

rather than a theory. There is _lot a set of pro-

positions relating carefully defined variables, logic-

ally organized (axiomatized), which explicitely suggests

a number of potentially fruitful hypotheses for testing.

Consequently, in this work there is some testing of

hypotheses, but also much initial exploration of possible

relationships.

This systems perspective does present an extremely

complex view of the social world, pointing to complicated

information exchanges, within the system and between

the system and its environment, with feedback processes

mediated by a variety of environmental systems, over

varying lengths of time. To attempt to sort out all

these complex interactions, to specify all the variables

involved, and try to discover the shape and strength of

their interaction, would be, at this juncture, an

impossible task.



In the first place the necessary research

methodology is not available. In Buckley's words:

Research methodology has hardly begun to
think beyond relatively simple traditional
statistical techniques to the methods needed
to get at a system of complexly interacting
parts. . .we must leave it to the expert
methodologist to provide us with a much need-
ed treatise on the research implications of
modern (especially non-equilibrial) social
systems analysis.1

The limits of available analytic techniques do not by

themselves, however, set the boundaries of the possible

in a cross-national study such as this. The nature of

the available data is another serious constraint.

There are on the one hand many data series whose

precise conceptual referent is unclear--whose validity

as measures is questionable. GNP per capita, perhaps

the classic measure of economic development, has long

been recognized to suffer from this shortcoming. In

the mid-1950's, West Germany and Venezuela had exactly

the same GNP per capita in $U.S.
2

But because the figure

is in one case the result of great wealth in one sector,

oil, offsetting little wealth in other sectors, while

it is in the other case a reflection of a fairly even

1
Buckley, p 67.

2
Ginsburg, Table 3 , p. 18.



and widespread wealth, in what ways were these two

countries equally developed? And in what ways can one

say that they were both more developed than the

Netherlands and the Soviet Union, both of which had

lower GNP per capita figures? It is simply not clear

to what concept these data, as a measure of developmentl,

refer. Moreover, even if considered simply to measure

the "total of the market value of all 'final' goods

and services produced during a year,"
1
GNP figures are

still equivocal. There are a variety of operational

definitions of GNP in use (for example an effort may

or may not be made to include the subsistence sector),

and it is difficult to determine which has been used

in a given caseu

Additionally, many concepts which might be of

interest are not yet measurable, either because data

are as yet unavailable, or because the concept itself

is not precisely defined, and it is thus not clear

what sort of data would be appropriate. The clearest

case in point relative to educational systems revolves

1
Charles Benson, The School and the Economic

System (Alicago: Science Research Associates, Inc.,
1966), pc, 12.
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around the question of system output. The output of an

educational system is intangible, something "added to"

students as they pass through the system. Gross has

spoken to the difficulty of measuring output in such a

system.

Here the first problem is not counting but
identification. This is extremely difficult
in all cases of intangible services with
blurred boundaries. It is particularly
difficult when--as is usually the case with
vital government activities of a regulatory
or informational natureconflicting con-
ceptions of what the service should be result
in divergent views as to what it..actually is.

.Under such circumstances one has no'
choice but to use one or more 'quantity surro-
gates. The total set of such surrogates is
composed of the following:

1) The number of clients (such as students
in school or patients in hospitals).

2) The duration of service (such as student-
hours or bed-days).

3) The number of intermediate or subsequent
products (letters answered, reports prepared,
bed pans emptied, and examinations passed).

4) Input factors (ntunber of teachers or
doctors, total costs of services provided),1

Even if one takes the view that the output of schooling

is adequately measured by academic achievement tests2
2

it is clear that it will be a long time before the data

necessary to construct cross-national measures of many

types of achievement for many countries will be available.

1
Gross, pp. 237-38.

2
Such a position ignores, of course, the non-

cognitive effects of schooling, which may be more
important than the cognitive.



This lack of fit between data and concepts

appears to derive to a considerable extent from the

fact that little of the extant data on developing

societies have been generated by or for scholars

seeking to measure carefully defined concepts and to

verify theoretical propositions.
I

Most available

information is the fallout of endeavors undertaken

for domestic political or economic reasons, or inter-

national melioristic purposes. There are, for instance,

census reports, statistics collected by various

government agencies in order to carry on their awn

work, data collected under the aegis of and assembled

by such international agencies as Unesco, the OAS and

FAO. In addition to such results of national or

international bookkeeping, Rokkan has distinguished

two other broad categories of data available for cross-

national comparisons: fiprocess-produced data" and the

data of observations and descriptions.
2

The first of these encompasses information

generated through the very processes of living,

working, interacting. . .--from plain material evidence

1
The focus here is upon national systems. These

comments may apply with less force to sub-national units
in some cases.

2
Stein Rokkan (ed.), c2m2mina Nations (New

Haven: Yale University Press, 1966), pp. 4 5,
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through all kinds of artifacts to the varieties of

symbolic representations of ideas, activities, and

events, whether drawings, tales, messages, or documents." 1

The second category ranges from the ideosyncratic and

anecdotal records of casual travellers, across the

works of native lawyers, historians and other record

keepers, to the systematic observations of linguists,

ethnographers, and other wandering scholars,
2

Although a wealth of such non-theory-generated

data are available, the analyst who wishes to use them

is faced with a serious problem. These data do not

usually come arranged in neat categories appropriate

to the concepts which may be of interest. Oskar

Morgenstern, speaking of economic data, put the matter

this way:

Economic statistics are not, as a rule, the
result of designed experiment. . . .In gen-
eral, economic statistics are merely by-
products or results of business and government
activities and have to be taken as such, even
though they may not have been selected and
designed for the analyst's purpose. Therefore,
they often measure, describe, or simply record
something that is not exactly the phenomenon
in which the economist would be interested03

2
In this category would fall the descriptive

country reports which form so large a part of the litera-
ture of comparative education.

3
Oskar Morgenstern, The Accuracy of Economic

Observations (1st revised ed.; Princeton, N.J.:
Princeton University Press, 1963), pp. 13-14. Cited
by Gross, p. 166.
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Added to the problems just noted is the notorious

lack of accuracy of much cross-national data. The typical

practice in cross-national studies has been to admit

that the data are of questionable reliability and then

proceed as though they weren't. In Ginsburg's volume

the reliability of various data series is discussed in

some detail, and in Russett's work the error margin of

each series is estimated, but such efforts are rare.

Although the efforts of the United Nations to standard-

ize the definitional basis for various enumerations has

improved the quality of some data series, most data for

most countries must still be regarded with suspicion.

The Solutions Devised

There are a variety of ways of dealing with the

several problems noted above. First, it is desirable

to follow a general principle of keeping the analytic

techniques simple. Complex multi-variate and factor

analyses will be avoided. If one is not sure what each

of several data series measures, it is difficult to

ascribe meaning to complex combinations of them. The

results of Berry's factor analysis of some 43 social and
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economic variables, reported in Ginsburg, are instruc-

tive. Four dimensions or factors were isolated. The

first, called a "technological scale" because it was

most affected by variables involving modern technology,

summarized "an extremely strong average effect present

in all 43 indices." 1
The second factor was called a

"demographic scale" because it was highly influenced

by such variables as mortality and natality rates and

population growth rate. This title is open to question,

however, since the dimension was also strongly affected

by such variables as rice yield and telephones per

capita, whose classification as demographic variables

is a bit oddu The third factor was said to reveal

IIcontrasts in national income and external relations0"
2

Such a conclusion is acceptable only if one examines

the distribution of countries involved and ignores the

variables which most affect the dimension. The common

content in the variables related to this factor is

3
inscrutable. Finally, a size factor was found, which

1Ginsburg, p. 113.

2Ibid., p. 116.
3
The eight variables most closely associated

%Ad:lithe factor, in order of importance, are population
growth rate, crude birth rate, energy consumption, for-
eign trade per capita, freight ton-km. per km0 of rail-
road, national product, motor vehicles per unit of road,
and motor vehicles per capita. Ibid., p. 113.
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picked up the statistical bias introduced when data

series are standardized by dividing either by popula-

tion or area.

In sum, then, the computer tells us that
the 43 variables deal with some social
process which has technological and demo-
graphic aspects; that size is a factor to
be considered, because it affects some
indicators more than others; and that some-
thing else is going on that we cannot figure
out yet. 1

This represents a rather limited improvement over common

sense.

The recently published results of the largest

cross-national factor analysis to date
2

support the

position taken here. Rudolph Rummel and his associates

in the Dimensionality of Nations project, after several

years work, have been informed by the computer that

some forty percent of the variance in a matrix of 236

variables is accounted for by three dimensions: size,

wealth, and politics. Thus, nations are found to differ

largely in relation to how big they are, how rich they

1
Adams and Farrell, Chapter 8, p. 14. The

discussion of factor analysis in the Adams,and Farrell
volume is based upon an unpublished working paper by
KUrt Finsterbusch, Columbia University, Bureau of
Applied Social Research.

2
Jack Sawyer, "Dimensions of Nations: Size,

Wealth, and Politics," American Journal of Sociology,
LXIII (September, 1967), 145-72.
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are, and whether they are western, neutral or

communist.

The nature of the available data also suggest

the type of statistic that should be used to assess

the association between variables. A rank correlation

statistic, Kendall's Tau, has been chosen. Because

scalogram analysis produces a ranking of nations, a

rank order statistic is called for in assessing relations

between educational structural differentiation and any

other variables which are Guttman scaled, as several

are. In order easily to compare the findings of the

study one with another it is useful to have the same

statistic for assessing all relationships.

Use of a rank order statistic has additional

advantages. It does not require the assumption that

the data are normally distributed on the variables

involved, as does the more commonly used Pearson Product-

Moment correlation coefficient. The data series used

in this study are not typically normally distributed.

Moreover, ranking minimizes the effect of error in the

original information. The range of most series used
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here is so wide, even among the small sets of nations

considered, that it requires a very large error in

most cases to change a nation's rank to any extent.

Tau has several advantages over the more

generally used rank correlation statistic, Spearman's

rho: 1) it is easier to compute; 2) it has both

a partial and multiple correlation coefficient; and

3) it has a more meaningful interpretation as a

descriptive statistic.

This last point needs amplification. When two

variables to be associated are both ranked, the classical

.theory of linear regression, upon which correlation

coefficients are based, is not applicable (for example,

the square of a rank order statistic cannot be inter-

preted as proportion of variance accounted for in the

underlying variables).
1

The Spearman coefficient is,

however, a correlation coefficient, treating the ranks

1William L. Hays, Statistics for psycholoaists
(gew York: Holt, Rinehart and Winston, 1963), p. 642.
Costner has shown however, that if there are no ties
in either variable the absolute value of Tau indicates
the proportional reduction in error of estimation made
possible by the relationship. Herbert L. Costner,
"Criteria for Measures of Association," American
Sociological Review, XXX (June, 1965), 347.



of subjects as though they were scores, and is thus

meaningful only by a rather spurious analogy with the

standard product-moment correlation coefficient.
1
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Kendall's Tau, on the other hand, is not a correlation

coefficient, in the classical meaning (although for

convenience the relations between variables assessed

in this study will often be called correlations). It

measures directly the degree of "agreement" or associa-

tion between two rankings. Essentially, it expresses

the difference between two proportions: 1) the pro-

portion of pairs of individuals having the same relative

order in both rankings; and 2) the proportion of

pairs of individuals having different relative order

in the two rankings. Tau thus measures directly the

extent to which two rankings tend to be similar. A

Tau of .62, for example, may be interpreted as follows:

If a pair of objects is drawn at random from
among those ranked, the probability that these
two objects will show the same relative order in
both rankings is .62 more than the probability
that they would show different order. In other
words from the evidence at hand it is a con-
siderably better bet that the. . .randomly selected
pair (wil1 be ordered) in the same way than in
a different way2

1
Hays0 p. 651.

2Ibid., p. 649.
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Thus values of Kendall's Tau are not comparable

directly to values of the Pearsonian r or Spearman's

rho. Typically, values of Tau are considerably lower

than the others. Moran has stated that for most rank-

ings Tau is about 2/3 of rho.
1

Tau has two disadvantages. First, it has a

large standard error. Consequently, little importance

can be attached to small differences between coefficients

obtained. Additionally, when there are ties in the

rankings on either variable, as is characteristic of

many of the variables considered in this study, the

interpretation of Tau is less clear. A closely related

measure of rank association which avoids this last

difficulty is Goodman and Kruskal's Gamma.
2

However,

for this study, the existence of published partial and

multiple coefficients for Tau (there are none for Gamma)

argue persuasively in its favor. Moreover, the added

clarity of interpretation achieved by using Gamma may

1
P. A. P. Moran, "Partial and Multiple Rank

Correlation," Biometrika, 38, 1951, p. 27.
2
Leo A. Goodman and William H. Ktuskal, "Measures

of Association for Cross Classification," Journal of
the American Statistical Association, XLIV (December,
1954), 747-754; Leo A. Goodman, "On Statistical Analysis
of Mobility Tables," American Journal of Sociology/
LXX (March, 1965); cf. also Hays, p. 655.
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not have a great deal of practical significance. For

most of the simple relationships assessed in this study

both Tau and Gamma have been calculated. In the vast

majority of cases the two coefficients were identical

or very nearly so.
1

In this type of study, tests of statistical

significance are irrelevant, and hence will not be used.

Significance tests are part of the mechanics of statistical

inference, reasoning from the characteristics of an observab]e

sample to the characteristics of an unobservable popula-

tion. Here, either the total universe is considered,

or a patently non-random sample. Indeed, it is assumed,

as was noted earlier, that many of the relationships

explored will differ from one to another geographic

area, and from any area to the total set. At any rate,

such differences, or similarities, between areas are

matters for empirical investigation rather than statistical

estimation. The total population is not unobservable.

Some authors, admitting all of the above, none-

theless use levels of significance, on the grounds that

1
Gamma and Tau were both calculated for 538 of

the more than 700 simple associations assessed for this
study. In 94% of the cases, the two were either identical
or differed by less than .02. In only ten cases was the
difference greater than .04.
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they can at least help sort out relationships which

are misleading because based on a small number of cases,

a weak coefficient, or both.
1

Bakan's argument against

this practice is accepted here.

There is even the practice of using tests of
significance in studies of total populations,
in which the observations cannot by any stretch
of the imagination be thought of as having been
randomly selected from any designable population.
Using the p value in this way, in which the
statistical inference model is even hinted at,
is completely indefensible, for the single
function of the statistical inference model
is making inferences to populations from samples. 2

Interest in this study will be centered on

whether a relationship is meaningful or trivial. This

forces the author and the reader to judge, in relation

to their awn prior expectations concerning a relation-

ship, the importance of a given statistical result, or

set of results. To provide some handle on the practical

significance of the findings, whenever possible patterns

of relationships will be examined. For example, if

educational structural differentiation is correlated

with twenty measures of industrialization or urbanization,

1
Russett, p. 263.

2David Bakan, "The Test of Significance in
Psychological Research," zsychoicisigAi Bulletin,LXVI
(December, 1966), p. 428; for another attack on the
use of significance tests, see Hanan C. Selvin, "A
Critique of Tests of Significance in Survey Research,"
American Sociological Review, XXII (1957), 519-527.
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and only one or two of the coefficients are high, and

most are quite low, we have reason to suspect that the

relationship has little significance. If, however, most

of the twenty coefficients are high, at about the same

Level, and in the same direction, there is reason to

consider the relationship important.

It will be noted that no attempt has been made

to construct a complete correlation matrix, listing

all relationships between all variables considered. To

the extent that there is interdependence among the

variables in question--and both systems theory and

previous statistical studies suggest that there is--

the values on some relationships will set lower limits

on others. Thus, in any large intercorrelation matrix

one is bound to get some spuriously high results. Hays

has illustrated this phenomenon:

Consider a sample of N cases, each of which
gives three scores, XI, X2, and X3. Imagine
that r12 turns out to be. -.80, and r13 is
also -.80. What is the smallest value that
r23 can be? The very smallest value that
r23 can show for these data is .10. Fixing
the value of two of the correlations deter-
mines the necessary lower limit for the third.
The values of inter-correlations are dependent
upon each other in a given sample.1

1
Hays, p. 577. This is particularly a serious

problem if statistical significance tests are being used
for all coefficients in the matrix.

-71



Thus, the strategy in this study will be to consider

statistically only those relationships which may have

relevance to a particular problem. Limited hypotheses

will be suggested, and limited questions will be asked,

and only such data as may help with these will be

statistically manipulated.

Data on all the variables to be considered in

this study are available for approximately 1960. It

is commonplace to note that synchronic relationships

tell nothing about causation, or direction of effect,

and little about primacy of effect. To get at these

matters one needs, at the least, measures of the same

variables at different points in time, and hopefully

time series data. For most of the major variables of

concern here some data for 1950 as well as 1960 have

been found, for the Latin American nations. The general

strategy will be to use the abundant 1960 data for

Latin America to provide initial tests of some broad

hypotheses and to suggest relationships which may be

of interest. These results will be replicated for 1950
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in Latin America, and in a limited fashion for the total

set of 49 nations for 1960. Based upon the results of

the synchronic analysis a limited number of specific

hypotheses and questions will be formulated for testing

over time. Simple, two variable,associations will

generally be calculated, supplemented in a few important

cases with multiple correlations, and, in a very few

cases, with partial correlations.



CHAPTER III

THE MEASUREMENT OF STRUCTURAL
DIFFERENTIATION OF
EDUCATIONAL SYSTEMS

The forty-four candidate items listed in the preceding

chapter have been tested against the educational systems of

the nineteen autonomous Latin American nations, for 1960.

Table 3 presents the resulting scalogram. Table 4 lists

the items which make up this scale, according to scale step,

noting for each item the proportion of the nineteen nations

it discriminates and the scale error to which it is subject.

The coefficient of reproducibility for this scale is .91,

the coefficient of scalability, .69--both above the accepted

minimums. When the coefficient of reproducibility is

recalculated using only items with fewer than eighty percent

of the responses in the modal category, it remains at .91.

Inspection does not reveal any consistent non-random error

pattern running through the scalogram which would invalidate

it.

Haiti has the least differentiated educational

system Brazil and Chile the most differentiated. Simply

74

7 77,77.777,77.7,7,7717,777.--,7,0,77,17N:7.tiViM%
.
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TABLE 4

SCALE OF EDUCATIONAL STRUCTURAL DIFFERENTIATION:
LATIN AMERICA 1960

Step
No. Item

Proportion
Having Item Error

10* Ministry
University

1.00

Teacher training institution
Inspectorate
Curriculum agency
Pre-primary school
Primary school
Secondary school
Secondary vocational education
Secondary vocational school
Secondary commercial school
Secondary industrial or crafts-
trades school

2. Special pedagogical training for
secondary teachers .90 2

Special education class .95 1

Special education school .95 1

3. Ministerial advisory body .80 3

4. Secondary agricultural school .90 1

5. University level teacher training
institution .74 2

6. Military school .68 4

University research institute in
physical-biological sciences .63 1

7. University research institute in
social sciences .68 1

8. National apprenticeship commission .42 2

University level school of librarianship.58 1

9. National educational planning agency .42 3

10. Ministerial research division .47 1

11. University research institute in
agriculture .47 3

University research institute
in economics .37 2

*The items in Step 1 are not properly part of the scale as
they are present in all nineteen nations. They are
included to give a complete picture, but are not used in
computing coefficients of reproducibility or scalability.
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TABLE 4- -Contitued

Step
No.

Proportion
Item Having Item Error

12.

13.

14,

Sandy MANIJIMINO=..-11114110....1111

Specialized military school
University faculties of Biology;

Chemistry and Physics
Ministerial audio-Visual division

University faculties of Sociology

.37

.32

.37

1

1

3

or Anthropology .26 I.

University faculty of graduate
studies .26 1

Specialized secondary industrial
school .31 1

15, University research institute in
education .16
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to indicate that Brazil has a more differentiated educational

system than does Haiti is to add little to common knowledge.

But the scalogram makes finer distinctions. It provides an

unequivocal ranking of the nineteen nations, such that one

knows exactly whidh items each nation has and which it does

not possess. Moreover, it indicates specifically the manner

in which nations with differing ranks differ. For example,

it indicates not only that El Salvador ranks higher than

Costa Rica, Paraguay, and Honduras, but also that the higher

ranking results from the presence in El Salvador of all the

items possessed by the other three nations (scale errors

aside) plus a military school and a research institute in the

physical-biological sciences. Similarly, the scalogram

demonstrates not only that Mexico and Argentina have more

differentiated educational systems than Ecuador. It also

specifies the four items--ministerial audio-visual division,

university faculties of sociology or anthropology, graduate

faculty, and specialized industrial school--which account

for the difference.

,-..,74111Tyleura01111.
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One of the fundamental questions asked in this

study has been answered. It is possible to use the Guttman

scalogram analysis technique to measure the structural

differentiation of educational systems. Tables 3 and 4,

however, provide not only a measure, a ranking of nations

along the dimension, educational structural differentiation,

but also a partial description or explication of the extent

of structural differentiation in the educational systems of

the Latin American region as of 1960. The two tables

indicate which structural elements are almost universally

present and which are found almost nowhere in this region.

The twelve items in scale step 1 are threshold items, present

in all the systems. The remaining twenty-two items,

discriminating from ninety-five percent of the systems to

sixteen percent of the systems, form the scale proper.

Conclusive demonstration of the validity-reliability

of a measure such as this is difficult to achieve.
1

Several

reasons for considering this scale a reasonably valid and

reliable measure of the level or extent of structural

differentiation at a particular point in time have been

1
There being no other measures of the structural

differentiation of educational systems, it has not been possible
to run statistical validity checks. For a useful discussion
of these matters see Donald T. Campbell and Donald A. Fiske,
"Convergent and Discriminant Validation by the Multitrait,
Multimethod Matrix," Psychological Bulletin, LVI (March,
1959), pp. 81-105.
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discussed in the early pages of the preceding chapter. However,

in considering this scale an additional problem presents

itself. Of the forty-four candidate items, ten do not fit:

university, faculty of agronomy, university faculty of education,

secondary music school, secondary fine or visual arts school,

specialized secondary agricultural school, rural primary

school, special school for mentally handicapped, special

school for blind, special school for physically handicapped

other than blind, and separate training school for rural

teachers. The lack of fit of these items might reflect

problems of definition and consequent coding mistakes, or it

might indicate that these items do not have sufficient content

in common with the items on the scale to be conside ed as

part of the structural differentiation of the total system

Assuming the latter alternative to be the case, the

possibility is raised that these items are parts of other

dimensions, which a...e either (1) sub-dimensions of educational

structural differentiation whose content is not completely

summarized by the wider dimension, or (2) dimensions of

systems other than the educational system.
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In order to explore these possibilities those items

from the original pool relating to secondary education and

higher education (including in the latter group those

ministerial items which appear to require specialized high

level manpower) have been separated out. The resulting

scalograms and scales are found in Tables 5, 6, 7 and 8.

It was thought that the separate scale of higher education

structural differentiation might include the two "left-over"

items relating to higher education: faculty of agronomy and

faculty of education. It does not. It was similarly thought

that the separate scale of secondary education items might

include the "left-over" secondary items: music school,

fine or visual arts school, and specialized agricultural

school. As Tabl-!s 7 and 8 dhow, this is the case.

Further inspection of the ten items not included in

the full scale suggested that there might be separate

sub-dimensions referring to the differentiation of agricultural

or rural education elements and special education elements.

This turned out to be the case. The scalograms are reported

in Tables 9 and 10. These last two are not truly scales,

as they have too few items. For dichotomous items, nine or
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TABLE 6

83

SCALE OF SECONDARY EDUCATION STRUCTURAL DIFFERENTIATION
LATIN AMERICA 1960

Step
No.

Proportion
Item Having Item Error

1.* Secondary industrial or crafts-
trades school 1.00

Secondary commercial school 1.00

2. Special pedagogical training for
secondary teachers .90 2

3. Secondary agricultural school .90 1

4. Secondary fine or visual arts school .74 2

50 Secondary music school .68 0

6. Military school .63 3

Specialized military school .37 1

70 Specialized industrial sdhool .31 0

National apprenticeship commission .42 2

8. Specialized agricultural school .26 1

* The items in Step I are not properly part of the scale, being

present in all nineteen nations. They are included to give

a complete picture, but are not used in computing coefficients
of reproducibility or scalability.
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TABLE 8

SCALE OF HIGHER EDUCATION-STRUCTURAL DIFFERENTIATION
LATIN AMERICA 1960

Step
No. Item

Porportion
Having Item Error

1.
a University 1.00

2. University level teacher training
institution .74 1

3. University research institute in
physical-biological sciences .63 0

4. University research institute in
social sciences .68 2

5. University level school of
librarianship .58 2

University research institute
in agriculture .47 0

6. University research institute in
economics .37 3

7. National educational planning agency .47 2

Ministerial research division .47 1

8. University faculties of biology,
chemistry and physics .32 0

9. Ministerial audio-visual division .37 2

University faculties of sociology
or anthropology .26 0

10. University faculty of graduate studies .26 1

11. University research institute in
education .16 1

a
The item in step 1 is not properly part of the

scale, being present in all nineteen nations. It is
included to give a complete picture: but is not used in
computing coefficients of reproducibility or scalability.



:r I

P
ti 

0 
ti:

1
0 

tr
l

0 
P

O
 Z

X
W

M
W

O
Z

a)
al

11
 0

 0
(1

) 
0 

0 
0 

0 
al

a)
F

a-
 p

i
Lc

)
F

i 0
 5

4

1-
1 

rt
al

 0
 0

I-
-

<
al

LC
I

al
 0

 2
:1

m
u)

a
al

al
0

al
0 II

C
D

P
O

>
4>

4>
4>

4>
4>

4>
4>

4>
4>

4>
4>

4>
4 

>
4>

4>
4>

4 
>

4 
0

>
4>

4>
4>

4>
4>

4>
4>

4>
4>

<
>

4>
4>

4 
>

4>
4>

4>
4 

>
40

>
4>

<
>

4>
4>

4>
40

0>
4>

4>
4>

4>
4 

>
4 

00
0 

00

>
4 

>
4 

>
4 

>
4 

>
4 

>
4 

>
4 

>
4 

>
4 

>
4 

>
4 

0 
0 

0 
>

4 
>

4 
0 

0 
0

>
4 

>
4 

>
4 

>
4 

>
 4

 >
4 

>
4 

>
4 

>
4 

>
4 

0 
0 

0 
0 

0 
0 

0 
0 

0

0 
0

0
0

S
p
e
c
i
a
l
 
e
d
u
c
.
 
c
l
a
s
s

S
p
e
c
i
a
l
 
e
d
u
c
.
 
s
c
h
o
o
l

S
p
e
c
i
a
l
 
s
c
h
o
o
l

m
e
n
t
a
l
l
y
 
h
a
n
d
i
c
a
p
p
e
d

S
p
e
c
i
a
l
 
s
c
h
o
o
l
 
b
l
i
n
d

S
p
e
c
.
 
s
c
h
o
o
l
 
h
a
n
d
i
c
a
p

o
t
h
e
r
 
t
h
a
n
 
b
l
i
n
d

0 0 0 0 P
xj tli 0

1-
3 H
 M

Z
0

X
1-

3

W
 1

-3 H
 W

H
 0

 tl
0

Z
LT

J
W

 W
1-

3

kr
)

O
N

 0
0 

1-
3 1-

4
P

xj
P

xj Li tT
i

1-
3

e 0



87

TABLE 10

SCALOGRAM OF AGRICULTURAL EDUCATION
STRUCTURAL DIFFERENTIATION

LATIN AMERICA 1960a

C.R. = .96
C.S. = .84

CB)

Haiti 0 0 0 0

Dominican Republic 0 0 0 0
Panama X 0 0 0
Paraguay X 0 0 0

El Salvador X 0 0 0

Nicaragua X X 0 0

Guatemala X X 0 X
Bolivia X X 0 0

Honduras X X 0 0

Colombia X X 0 0
Peru X 0 X 0

Ecuador X 0 X 0

Brazil X X X 0

Costa Rica X X X 0

Chile X X X 0

Argentina XXXX
Uruguay XXXX
Mexico XXXX
Venezuela XXXX

a
For sources of data see Appendix B.
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ten is the minimum. They are nontheless included because of

the suggestion they give that with a large enough pool of

appropriate items it would be possible to develop true

scales of both of these sub-dimensions. All three of the

special education items which d d not fit the full scale are

included in the separate special education scale. Two of

the "left-over" agricultural education items, university

faculty of agronomy and specialized secondary agricultural

sdhool (the latter also fits the separate secondary education

scale) fit the separate agricultural education scale. Only

three items fit neither the full scale nor the subscalesg

university faculty of education, rural primary school, and

separate training institution for rural teachers. Each of

these presented some interpretation problems, and their lack

of fit is perhaps a result of faulty coding.
1

To consider the meaning of these sub-scales in relation

to the full scale it is necessary to return to the concept

of unidimensionality as it applies to social object scaling.

As originally devised for the study of attitudes, the items

used for scalogram analysis are individual responses to
CIE1.1111

1For example, it proved difficult in examing some
systems to determine if what are listed as rural primary

schools or rural teacher training schools actually differ

from those in urban areas in any respect other than location.

X .7,71.1474ia-C;44i,:-



questions which are designed to expose underlying attitudes.

If a set of responses scale, it is concluded that each

reflects the same underlying attitude, and only that attitude.

It is assumed to be possible to devise questions which elicit

responses reflecting only one attitude. With a large set of

questions, it is presumably possible to sort the answers

into several mutually exclusive scales, each measuring only

one attitude.

In social object scaling the situation is clearly

different. The items of analysis are not answers to carefully

phrased questions. Rather, they are already existing social

entities. It is commonplace to suggest that a given unit

of social structure is the resultant of many interacting

forces, of many variables, and that a given unit can perform

diverse tasks. When dealing with social objects, to say that

a given scale measures a single variable is not to say that

each "response", each item, reflects only one variable, but

rather that, taken together, the whole set of items on the

scale has enough common content to be thought of as measuring

a single variable.



It is to be expected, then, that some items may be

found in several scales.
1

For example, the item, national

educational planning agency, which is part of the scale of

educational structural differentiation in Latin America, is

also part of a scale of Latin American national planning

structure differentiation which has been developed by the

author. This item is part of both the national educational

system and the national planning system, it performs both

educational and planningte6k4 and reflects forces making

for differentiation in both systems. A diagram may help

clarify this point. (A) is the item which is part of

(I) II)

the scale of educational structural differentiation (I) and

the scale of planning system structural differentiation (II).

One can argue that (A) is a reflection of two variables,

(I) and (II) (at least) and at the same time argue that it

has enough content in common with (B), (C)e and (D) to

measure with them the single variable, educational structural

1This assumes that a judgment as to the content of

the item has been made and that its presence in various

scales is not simply an artifact of high correlation between

them. See p. -38-above.
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differentiation, while having enough content in common with

(E), (F), and (G) to measure with them the variable, planning

system structural differentiation.

Referring to the present case, in Tables 3 to 100

the question that the full scale answers is this: do the

various sub-dimensions--secondary education differentiation,

higher education differentiation, etc.--have enough content

in common to be subsumable under a single dimension? Is it

possible to talk about the differentiation of a total educational

system, and to measure it, as a single dimension? The answer

is yes, but.comparison of the sub-scales with the full scale

indicates that some information is lost.

Each of the four sub-scales provides a ranking of

nations roughly similar to that of the full scale, but with

many small and a few marked variations. For example, Panama,

in the seventh rank on the full scale, is in the first rank

on the higher education scale and the fourth rank on the

secondary education scale. El Salvador, Bolivia, and Peru,

all in the second rank on the secondary education scale, are,

on the full scale, in the fourth, fifth, and sixth ranks

,
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respectively. Venezuela, in the tenth rank on the full scale,

is in the first rank on the agricultural education scale and

the fifth rank on the special education scale. The rank

a ssociation of the full scale with the secondary education

scale is .52, with the higher education scale, .87, with the

special education scale, .39, and with the agricultural

education scale, .55. This suggests that within the total

differentiation of an educational system some variability

is possible. Some systems differentiate considerably at the

higher level, and less at the secondary level, others vice

versa. Some differentiate considerably in the special

education sector and less in the agricultural education sector,

others vice versa. That the rank associations of the sub-

scales with the full scale are generally high indicates that

the range of this variability may be limited. That the

associations are not perfect indicates that some options are

available.

It is beyond the scope of this work to undertake the

sort of analysis which would permit one to account fully for

the contrasts between the sub-scales and the main scale
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A series of historical case studies of systems with markedly

different ranks on the several scales would probably be most

useful. But one of the advantages of this work may be that

it lays all of the evidence out, open to examination, and

exposes the patterns and contrasts which need explaining,

To determine the generalizability of the results obtained

among the nineteen Latin American nations, the scale was

extended to include the forty-nine nation universe specified

in the previous chapter. Tables 11 and 12 report the results,

The coefficient of reproducibility is .95, the coefficient of

scalability is .76. When the coefficient of reproducibility

is recalculated using only items with fewer than eighty percent

of the responses in the modal category it reduces to .92.

There is no observable non-random pattern among the scale

errors .

It was possible to find data for all forty-nine

nations on twenty-four of the original forty-four items, Three

of these twenty-four did not fit the scale: secondary commercial

school, university faculty of agronomy, and military school.

The faculty of agronomy item also did not fit the full Latan
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TABLE 12

SCALE OF EDUCATIONAL STRUCTURAL DIFFERENTIATION
49 NATIONS 1960

Step
No. Item

96

Prpportion
Having Item Error

1.* Ministry
Primary school
Secondary school
Secondary vocational education

2. Teacher training institution .98 0

Inspectorate
Curriculum agency

3. Secondary vocational school .96

4. Secondary industrial or crafts-
trades school .92

50 University .92

6. Special pedagogical training for
secondary teachers .84

7. Secondary agricultural school .75

8. Pre-primary school .84

90 Special education class .65

Special education school
100 University research institute in

physical-biological sciences .49

11. University research institute in
social sciences .41

12. University research institute in
agriculture .33

13. University faculties of biology,
chemistry and physics .22

14. University research institute in
economics .24

15. Specialized secondary industrial
school .18

16. University faculties of sociology
or anthropology

1.00 MID

.1 4

1

2

3

6

3

2

7

2

6

4

2

* The items in Step I are not properly part of
as they are present in all 49 nations. They
to give a complete picture, but are not used
coefficients of reproducibility or scalabili

the scale,
are included
in computing

ty.
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American scale. In Latin America this item did fit the

small agricultural education scale. It is perhaps the case

that faculties of agronomy arise more in response to pressures

making for differentiation in the agricultural sector than

in the educational sector. The lack of fit of the secondary

commercial school item is something of a puzzle. It is

present in all nineteen Latin American nations but in only

sixteen of the other thirty nations.

Twelve of the nineteen Latin American nations have

military schools, while only four of the remaining nations

have them. Some evidence is available which may be useful

in explaining the predominance of this type of school in

Latin America. Using data presented by Horowitz, it is found

that those nations which have military schools in Latin

America have had more internal conflicts in recent years

(riots, mutinies, terrorism, coups, etc.) and expend a greater

proportion of their GNP on defense than those without military

schools.
1

This is not surprising. But, referring to Lieuwen's

typology of the penetration of the military into political

life in Latin America, it turns out that of the seven nations

1
Irving Louis Horowitz, "The Military Elites," Elites

in Latin America, eds. Seymour M. Lipset and Aldo Solari
(New York: Oxford University Press, 1967), pp. 151-56.
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where the military dominate political life, only two,

Nicaragua and El Salvador have a military school. Of the

six nations with non-political military forces, only two,

Colombia and Costa Rica, do not have a military school. Among

the six nations which are transitional, where the once

dominant military are now only one among several politically

competing groups, all have a military school01 It may be

that in those nations where the armed forces dominate politics,

they have sufficient control to reduce internal conflict while

drawing their officers from the traditional educated elite,

and thus seeing no need for military schools. Conversely,

in those nations where the military is politically competi-

tive (and a large number of internal conflicts might index

a decrease in military control) the officer corps may be

drawn from a wider, traditionally less educated, sector of

the population. A need might consequently be seen for

special military schools. Whatever the case, the role played

by this peculiarly Latin American school is far from obvious.

This is another case where scalogram analysis, arraying all of

the evidence before the observer, can pinpoint questions

worthy of further study.

1 Edwin Lieuwen, Arms and Politics in Latin America

(New York: Frederick A. Praeger, 1961)0
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The ranking of the items on the forty-nine nation

scale is almost identical to their ranking on the Latin

American scale. Only two items are reversed in positiong

university faculties of biology, chemistry, and physics,

and university research institute in economics. Similarly,

although there are a few small changes, the ranking of the

Latin Atlierican nations on the forty-nine nation scale is

quite similar to their ranking on the Latin American scale

The association between the two rankings of Latin American

nations is .91, almost perfect. Thus, although there are

small differences between the two scales, it seems reasonable

to conclude that they are both tapping the same dimension.

In considering the rankings of nations along the

forty-nine nation scale an additional point can be made.

There is a noticeable tendency for nations from the same

geographic region to "bunch up" along the scale. The nineteen

Latin American nations have ranks which range from eight to

sixteen; the fourteen Asian nations range from two to sixteen,

and the twelve Middle Eastern nations from one to ten. The

median Latin American rank is 11, and the mean rank is 12.0.
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The median Asian rank is 9, the mean 9.8. The median Middle

Eastern rank is 8, the mean 7.6. Table 13 summarizes these

differences.

TABLE 13

SOME DIFFERENCES IN SCALE RANK BETWEEN REGIONS
13=10111=111W.111.11.M.11

Latin America Asia Middle East
aliC11.

Range
Median Rank
Mean Rank

8

19

- 16
11

12

2

14
- 16
9

9.8

1

12

- 10
8

7.6

It appears that educational systems in Latin America

are typically more structurally differentiated than those

in Asia, while those in Asia are more differentiated than

those in the Middle East.

There is, however, much overlapping, particularly

between Asia and Latin America. Ruth Young has found a

similar pattern, some bunching but much overlapping, in her

scale of national communicability. Her comments are worth

noting:

In terms of most of the customary indicators of
development, such as telephones per capita, most of

the nations in each area of the world, as Latin

America of Europe, are very close to each other and
different from nations in other areas. This scale
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sorts the nations quite differently. .

Therefore, at the very least, this scale makes

finer discriminations among nations th4n the
traditional measures of development. However,

possibly it can do more. By showing the range

of variation within what is commonly recognized

as a relatively uniform region, and by showing the
differences among regions, these new scales can

clarify the meaning of regionalism. Regional
differences are not only very broad, but have long

roots in history and are embedded in diffuse but
influential ideologies and modes of organization.

Until now it has been very difficult, therefore,

to make causal inferences about the nature of

these differences01

For purposes of analysis, the principle advantage of a typology

such as the one presented by the scale of educational

structural differentiation, over a regional typology, is that

the former has a single identified referent, whereas the

precise referent(s) of the latter is unclear. One knows,

that is, precisely in what respect nations in a given "type"

are alike, why they are so classified.

Ruth Young, pp. 32-35.



CHAPTER IV

AN EVOLUTIONARY HYPOTHESIS

The scales presented in the preceding pages have been

developed primarily as an exercise in measurement. But an

advantage of scalogram analysis is that it provides not only

a measure, a ranking of systems along the dimension being

studied, but also provides a ranking of items, in this case

structural elements. Thus, in addition to assessing and

attempting to account for the rankings of the measured systems,

which is the task of the following two chapters, one is presented

with the necessity, or at least the opportunity, of accounting

for the ranking of the structural elements. In the present

chapter attention will be given to one of the broad sub-

stantive problems raised by the item rankings--the extent to

which structural differentiation in educational systems is

an evolutionary process.

The sweeping unilineal evolutionary models developed

late in the nineteenth century have long been abandoned

(except perhaps in Marxist circles).
1

However, the notion

1It should be noted that discussions of "development"
sometimes have a tendency to drift into an updated unilineal
evolutionary mode. Thus one no longer speaks of the "savage"
or "barbarian" societies becoming civilized; one speaks of
the underdeveloped or developing societies becoming developed.

102



that there may be broad "stages" or "levels" along some

dimensions through which most, if not all, societies pass

has gained some popularity.
1

Several scholars have tried to empirically demarcate

such stages. Harbison and Myers have posited four stages of

human resource development, using combined secondary and higher

level enrollment ratios (the latter weighted by five) as the

index variable.
2

Laska has suggested three stages, with

several subtypes and types of deviations, in the development

of educational systems. The various stages are typified by

grade IV, primary, and secondary "completion ratios"--the

number actually completing the grade or level relative to the

number eligible to complete it.
3

Rostow's five stages of

economic development are well known.
4

Russett, using GNP

per capita as an index variable, has demarcated five stages

of development05 What these "stage" analyses typically attempt

1See, for example, Parsons,and Julian H. Steward,
Theory of Culture gImle: The filiodc_2L_ay...o of Multilinear

Evolution (Urbana: University of Illinois Press, 1963).

2Frederick Harbison and Charles A. Myers, Education,
Manpower, and Economic Growth (New York: McGraw Hill Book
Company, 1964), particularly Chapter 3.

, 3
John A. Laska, "The Stages of EdUcational.Developmento"

Comparative Education Review, VIII (December, 1964), pp. 251-63.

4
W. W. Rostow, The staata of Economic Growth: A

Non-Communist Manifesto (Cambridge, England: Cambridge
University Press, 1963).

5
Russett et al.
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is to substitute current cross-national data, which is coming

to be abundantly available for some variables, for historical

data, which is more difficult (in many cases impossible) to

acquire. Differences between nations at one point in time are

taken to represent growth within nations over time.
1

That

analogies between synchronic and diachronic data are tenuous

is generally admitted. But lacking historical data for most

nations on most data series, there has been little choice but

to employ them.

In relation to the focus of the present work,

Eisenstadt has suggested that differentiation may be a staged

dimension.
2

From their empirical studies of the differentiation

of small communities, the Youngs have concluded that although

there is nc single universal sequence, there is a tendency for

1Rostow's work is an exception. Rostow reasons from
the historical experience of several already developed
countries to the probable future experience of less developed
countries. Murphy has provided a formal statement of the
evolutionary hypothesis implicit within stage analysise
"Let x be any object of a domain of discourse. Then, for each
and every x, x will be in social states or personal states
S , S2, Soo S4. . .Sn, in that order, and subject to the
Astriction that no two states be similar." George G. Se
Murphy, "On Staging,' Economic Develo ment and Cultural ChAme,
XIII (October, 1964), 70.

2
Eisenstadt, p. 45.
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communities to follow roughly the same sequence in acquiring

striactural elements. For example, if a community "skips" an

item or stage it is likely within a fairly short time to

acquire it; if a community acquires an "advanced" item, it is

likely fairly quickly either to abandon it or to acquire the

intervening items.
1

It seems reasonable to suggest, then,

that the structural differentiation of educational systems,

though not a strictly unilineal process, will follow an

approximately similar sequence in all societies.

Kroeber noted some time ago that the principal

difference between organic evolution and cultural evolution is

that the former is substitutive while the latter is additive

or cumulative.
2

Guttman scales are, of course, cumulative

scales, and one might therefore expect cumulative evolutionary

patterns to show up as scale patterns. Winch and Freeman,

discussing the arrangement of the six items on their scale of

societal complexity, have advanced the hypothesis that the

item ranking expressed "the sequence of development as a

society increases in complexity."
3

Carneiro and Tobias,

1
Ruth Young, personal communication. This pattern is

particularly evident in an unpublished study of small Italian
communities by Ruth Young and Olaf Larsen.

2
A. L, Kroeber, Anthropology (New York: Harcourt,

Brace and Company. 1948), p. 297.

3
Winch and Freeman, American Journal of Saaoloay,

LXII (March, 1957). 464.
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having developed a large scale of 354 cultural traits among

100 simple societies, argue more strongly for an evolutionary

inference from a scale pattern. They claim that the only

hypothesis which accounts for the observed regularity in a

scale pattern is "that the order in which traits are arranged

on a scalogram is the order in which they have been evolved.'
1

However, given the Youngs' observation that differen-

tiation tends to follow a similar sequence in small communities

but is not strictly unilineal, a fairly modest hypothesis

will be advanced here. It is hypothesized that the sequence

of acquisition of structural elements in educational systems

in Latin America has approximately, but not perfectly,

followed the pattern of item ranking on the scale of educational

structural differentiation for that area. If this is the case,

it ought to be possible, given knowledge of the level of

differentiation of an educational system at a particular

point in time, to predict the structural elements (among

those included on the scale of differentiation at that point

in time) which the system will next acquire. Since the

process of structural differentiation is not expected to be

1Robert L. Carneiro and Stephen F. Tobias, "The
Application of Scale Analysis to the Study of Cultural
Evolution," Transactions of the New York Academy of Sciences,
XXVI (1963), p. 198.
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perfectly unilineal, it is hypothesized that such prediction

can be made, not with perfect accuracy, but with better than

fifty percent accuracy. Each of these hypotheses can be

regarded as a specification for a given type of data of the

broader hypothesis that structural differentiation in

educational systems is an:approximately evolutionary process.

For convenience these two specific hypotheses will be referred

to in the following paragraphs as the "sequence" hypothesis

and the "prediction" hypothesis respectively.

To test the sequence hypothesis an effort was made to

date the acquisition of each of the scale items for each of

the nineteen Latin American nations. Only those items which

are actually part of the scale, which are not present every-

where in the area, were included. Such information proved

extremely difficult to gather. Even when detailed histories

of education in a particular country could be consulted few

precise dates were found. However, of the 220 possible

dates,
1

fifty-four were discovered. The results are

reported in Table 14.

It can be seen that fourteen of the twenty-one actual

scale items and fourteen of the nineteen nations are represented.

1
There are 220 "present" codings on the Latin American

scale. It is not, of course, possible to date the acquisition
of an item which has not yet been acquired.
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TABLE 14

DATES OF ACQUISITION OF SCALE ITEMS IN LATIN AMERICAa

.

W
1-4

.1-1

4

r-I

4-1

N
m

m

m
0
1-1

4.)

0
(1)

$4

4

o
u
.1-1

X
0

0
MI
M
0

w

m
v-I

W
0

iii

w
>

,m
-,-4

r12

1 i-9

0
1

Pedagog. trng.
secondary tchrs. 1880 1935

Special Eiduc. 1

I

school
1

Ministerial advisory
body

.

1931
.

Secondary agric.
sdhool 1885 1946 1843

i

19411

Univ. level tchr.
I

training inst. 1933 1874 1942 1936 1953:
I

Research inst.
1

phys.-bio. sci. 1936

Research inst.
soc sci. 1946 1928 1946

Univ0 level school
librarianship 1949 1905 1922 1945 1952 1948 1956

Educ0 planning
agency 1961 1961 1957 1960 1959 1957

Ministerial research
division 1949 L961I

Research inst.
agriculture 1935

,

Research inst.
economics 1949

Graduate faculty 1960

Specialized indust.
school 1858
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rj
0 CO

0

edagog. trng.
secondary tchrs.

Special educ.
school

inisterial advisory
body

econdary agric0
school

niv. level tchr.
training inst.

esearch inst.
phys.-bio. sci.

esearch inst0
soc0 sci.

niv0 level school
librarianship

duc0 planning
agency

inisterial research
division

esearch inst.
agriculture

esearch inst .

economics

raduate faculty

Specialized indust.
school

1951

1948

1941

1961

1951

1945

1822

1943

1952.

1956 1951 1921

1909 1952 1956

1946 1950

1945

194

a
For sources of data see Appendix B.
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Although three items, university level teacher training

institution, university level school librarianship, and

national educational planning agency, account for half of the

fifty-four dates, the remaining twenty-seven are randomly

scattered. Nation-by-nation inspection of the match between

item order on the scale and order of acquisition indicates

that there is a tendency for scale order to represent chrono-

logical sequence. To assess the relationship, the rank

correlation between scale order and order of acquisition was

calculated for each nation. The coefficients range from -1.00

to +10000 but most are misleading because based on only two

or three cases. Only four nations, Chile, Argentina, Mexico,

and Colombia, have five or more items dated. The rank

associations for these four nations are, respectively, e40,

043, .80, and .87, the mean rank association being .62,
1

Although the relationship is not perfect, there is among these

four nations a strong tendency for scale pattern to match

chronological sequence.

To include in the test data from those nations with

four or fewer dated items the scale was divided into three

1
The number of items for each of these four

correlations is not the same. But the nuMber:i are so similar
(7, 7 , 5 , and 6 respectively) that the average has some mean:ng
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broad stages, or levels of differentiation.
1

The first

includes scale steps 1 through 5; the second stage includes

steps 6 through 11; the third stage includes steps 12 through

15. If the dates are ranked within each nation, and the

average rank of the dated items in each stage is computed,

it is found that the mean rank in stage one is 1.9, in stage

two, 209. The average date of acquisition of items in stage

one is 1928; in stage two, 1942.
2

It appears that across the

fourteen nations there is a tendency for items in stage one

to be acquired before those in stage two. Although this

evidence is far from conclusive, it does lend some credence

to the hypothesis that the sequence of acquisition of

structural elements by educational systems in Latin America

has approximately followed the pattern of item ranking on the

scale.

To give further texture to the argument, and specifi::-

ally to test the prediction hypothesis, a scale of educational

structural differentiation in Latin America for 1950 was

constructed. It is presented in Tables 15 and 16. It was

considerably more difficult to gather adequate information

1The lines of demarcation between these stages are

rather arbitrarily drawn. They are, however, located at

distinct breaks in the scale pattern.

2Stage three, having only four items dated, was

excluded.

;j
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TABLE 16

SCALE OF EDUCATIONAL STRUCTURAL DIFFERENTIATION
LATIN AMERICA 1950

Step Proportion
No. Item Having Item Error

10* Ministry
University

1.00

Teacher training institution
Inspectorate
Curriculum agency
Primary school
Secondary school
Secondary vocational education
Secondary vocational school

2. Pre-primary school .89 0

3. Secondary industrial or crafts-
trades school .89 1

Secondary commercial school .79 2

4. Special education class .81 0

5. Special education school .73 0
6. Secondary agricultural school .65 0

7. University research institute in
social sciences .58 3

8. University level school of
librarianship .47 0

9. University level teacher training
institution .47 2

10. University research institute in
agriculture .42 2

11. Specialized secondary industrial
school .26

12. National apprenticeship conimission .17 0

13.* National educational planning agency .00
University faculties of Biology,

Chemistry and Physics
University faculties of Sociology

or Anthropology

*The items in Steps 1 and 13 are not properly part of the
scale as they are present, respectively, everywhere and
nowhere among the 19 nations. They are included to give
a complete picture, but are not used in computing
coefficients of reproducibility or scalability.
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for this earlier date, and the 1950 scale is consequently

less elaborate than the 1960 scale. Only twelve items are

properly part of it, being present in some but not all of the

nations. Among those items common to both the 1950 and 1960

scales the ranking is almost identical. University level

teacher training institutions rank higher in 1960 than in

1950. In 1950 this item ranks below university research

institute in social sciences and university level school of

librarianship; in 1960 it ranks above them. For whatever

reason such teacher training institutions proliferated more

rapidly than the other two items during the ten year period.

The rankings of nations on the two scales are roughly

similar--rank association = .61--but there are some notable

shifts in position. For example, in 1950 Guatemala is on the

eighth of twelve scale steps, while in 1960 it has one of the

three least differentiated systems. Similarly, Uruguay, with

one of the three most differentiated systems in 1950, is by

1960 in the tenth of fifteen steps. Conversely, Ecuador and

Chile made fairly substantial relative improvements in their

scale rank over the ten year period. Although nations tend

to maintain roughly the same position relative to their
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neighbors, it is possible, even within a short period of time,

for some to advance much more rapidly, and for others to

stagnate.

What it is that accounts for the relative advancement

or decline of particular systems in unclear. An attempt was

made by the author to construct some sort of index or measure

of relative advancement or decline, but the work foundered on

the problem of how to treat nations with differing original

positions. To illustrate, the system with the very lowest

rank in 1950, Haiti, had nowhere to go but up; it could not

possibly have declined. Systems with ranks near to the lowest

could have declined in rank very little. Should an increase

of, say, three ranks by such low ranking systems be treated

as equivalent to the same increase by a system which was in

the middle of the rankings in 1950? Intuitively it does not

:seem reasonable. Looking at the problem the other way ro-and,

systems with very high scale positions in 1950 (e.g. Mexico,

Uruguay, Brazil, Argentina) had little or no possibility of

increasing their rank. They could only maintain their

position or decline in rank. Should a decline of three ranks
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by such a high ranking system be treated as equivalent to

a decline of three ranks by a system in the middle of the

1950 rankings? Again, it hardly seems appropriate to treat

the decreases as equimalent. And what, then, does one do

with systems which have maintained their rank over the ten

year period. It seems a bit odd, to say the least, to treat

Haiti, which ranks lowest on both the 1950 and 1960 scales, as

equivalent to Brazil, which occupies the highest rank on both

scales.

Perhaps the only way to handle such data is to consider

only those systems which in 1950 had the same rank. Thus,

one would compare Honduras, which maintained its rank from

1950 to 1960, with El Salvador, which started with the same

rank as Honduras, but was 2.5 ranks higher in 1960. Or one

would compare Bolivia, which maintained its position, with

Ecuador and Colombia, which started from the same scale

position as Bolivia, but made substantial relative gains.

One could then determine whether those systems which gained

or declined relative to their neighbors differed in any

systematic fashion from each other and from those systems

which maintained their position,
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Just such an approach was attempted, using those

educational and non-educational data series which are

available for 1950 (these series are presented in the following

chapters). Nothing came of it. There are no apparent

consistent differences between nations which gained, those which

declined, and those which maintained their scale position,

when they are compared according to 1950 scale positicn. It

is certainly not suggested that there are no differences, that

the advancement or decline of a system, relative to other

systems, is uncaused. However, the analytic techniqueS and

data available for this study have not permitted the discovery

of these differences.

To illustrate more clearly the changes which occurred

from 1950 to 1960, Table 17 presents the 1950 scale with

changes in codings at 1960 superimposed. The underlined

X's adjacent to the 1950 codings, indicate items present in

1960 which were absent in 1950 (or uncoded due to data

ambiguities). The underlined O's denote items present

1950 but absent in 1960. There are only three cases of the

latter type of change: the two special education items in
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Venezuela and the specialized industrial school item in

Uruguay. The other thirty-four changes represent new items

added during the decade.
1

Of these thirty-four changes, five

are present codings in skipped item error locations on the

1950 scale (e.g. secondary industrial school in Honduras).

Twenty-three are new present codings joined to the 1950

pattern with no intervening absent codings. Two are joined

to the 1950 pattern with.only one intervening absent coding.

Only four of these new present codings are separated from

the 1950 pattern by two or more absent codings. Eighty-eight

percent of the new present codings are either in skipped item

error locations, joined to the 1950 pattern with no break,

or joined with only one intervening absent coding.

It was predicted after completion of the 1950 scale,

and before systematically comparing it to the 1960 scale,

that by 1960 each nation would have acquired the item

adjacent to the end of its scale pattern in 1950, and that

all skipped item errors would have been picked up. Of the

sixteen possible predictions as to adjacent item acquisition

(no prediction was possible for Uruguay, Brazil or Argentina,

1Those cases where a coding was ambiguous in 1950

but an item was present in 1960 are disregarded here. It

is not clear whether these represent change.
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as they had complete patterns in 1950) twelve were successful.

All five of the skipped item errors in 1950 were made up by

1960. Thus it proved possible on the basis of 1950 scale

pattern, to predict with eighty-one percent accuracy--

seventeen out of twenty-61'1e. Even had the original prediction

been broader, had it included acquisition of the next two

rather than the next one item on the scale, it would have been

successful in twenty-four of.thirty-six.possible cases--

sixty-six percent accuracy. The hypothesis that it is possible,

given knowlecge of the level of differentiation of an

educational system at a particular point in time, to predict

the structural elements the system will next acquire, with

better than fifty percent accuracy, is substantially supported

by this evidence.

It seeMs reasonable to conclude that there is a general

tendency for educational structural elements to be acquired

by nations in the same order. Moreover, this roughly

universal sequence appears to be approximated by the scale

order of items. Relatively accurate prediction is consequently

possible. HOwever, the process is not unilineal. Nations may
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occasionally acquire a very "advanced" (for their then

current level of differentiation) item and maintain it for

some time without acquiring all the intervening items.

The agricultural research institute in Costa Rica is an

example of this. Nations may also skip certain items. There

is, however, a striking tendency for such skipped items to be

acquired in fairly short order. 1
Also, although the evidence

presented here does not demonstrate this, it is possible for

nations to acquire several items almost simultaneously. This

pattern of acquisition might be expected to be particularly

common among some of the newly independent nations which have

been excluded from this analysis.

Some additional limitations upon the predictability

of differentiation from scale patterns should be stressed.

It is obviously not possible to predict, from a scale, the

incidence of items not included on that scale. One could

not have predicted from the 1950 Latin American scale, for

example, anything about the incidence of ministerial advisory

bodies in 1960. This is in a sense a technical limitation.

1
It will be recalled that similar patterns of item

acquisition have been observed in empirical studies of
small community differentiation.



If scales are made more elaborate, i.e. if more items are

included, this limitation will become less relevant.

Equally obviously, it is not possible to predict the

occurrence of items not now in existence. For example,

suppose a new universal language, "polyglot," is invented

in the near future. At present no university has a department

of "polyglot." But the new language might be easier to learn

and much cheaper to teach, than science or sociology, and

mastery of it by the elite might be viewed as very important

to development. Thus, while university faculties of "polyglot"

would not be found on a scale of educational structural

differentiation today, in a few years such an item might

rank well ahead of faculties of science or sociology. Many

nations might have faculties of "polyglot" while relatively

few had yet developed the other faculties. 1
Referring to

the scales presented here, it would have been impossible to

predict, from knowledge intrinsic to the 1950 scale, the

establishment, starting late in the 1950s, of a number of

national educational planning agencies.

Even considering only those items included on a scale

representing a particular point in time; it is not possible
aMIr=:.7=M

1
This example was suggested by Ruth Young.
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to predict, from knowledge intrinsic to the scale, changes

in technology or other social conditions which may affect

the incidence of items. For example, a scale of U. S.

community differentiation in 1910 would have had blacksmith

shops as a very common item, while gas stations would have

been rare. Today the position of the two items would be

reversed. (Indeed, blacksmith shops would probably be a

high error item, as they are found today only in rather large

cities and in small rural backwaters). The importance of

this limitation most likely increases with increase in the

time span of predictions. That is, social and technological

changes may not have a great effect on ten-year predictions--

witness the high degree of success in predicting from 1950 to

1960--whereas they might have much greater effect on thirty

or forty year predictions.

It must finally be stressed that any conclusions drawn

in this chapter are tentative. The evidence is far from

complete. It would be most interesting to see if the rather

high association between scale order of items and the sequence

of their acquisition continues to hold as more items are

dated. It would also be most interesting, when adequate
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post-1960 data become available, to evaluate predictions

as to item acquisition made from the 1960 scale, as was done

with the 1950 scale. It may be of significance to note that

in 1962 Brazil established a national educational planning

agency, thus removing the one skipped item error in its

1960 scale pattern.
1

Also, by 1964 Venezuela had established

university departments of Biology, Chemistry and Physics, a

ministerial audio-visual division, and special education

classes and schools. These are precisely the four items it

"should have" next acquired, according to the 1960 scale02

To conclude that structural differentiation of

educational systems is in a general way evolutionary, and

that the typical order of item acquisition is approximated

by the scale pattern, is only to begin the job of accounting

for the ordering of structural items. One must next ask

two extraordinarily difficult questions. Why are these

items typically acquired in this order? What accounts for

this similarity in what are otherwise quite diverse nations?

To provide anything like adequate answers to these questions

will require much additional work. Historical studies of

1
Rafael Fernandez H., Situacion del -1.1_e_a_Lniento

inteuaL de la educacion en America Latina, Union Panamericana
(Washington, D. C.: 1963).

2
Edward Nemeth, Syracuse University, personal

communication, 1968.
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the development of particular educational systems, trying

to discover the series of events leading to the establishment

of each structural element, would perhaps be most useful.
1

Some tentative and partial explanations have, however, been

suggested.

Lindsey Churchill has advanced a "cheapness" explanation,

suggesting that those items which are found almost everywhere

are so general because they require neither a great deal of

effort nor much money. Thus, even a university can consist

of nothing more than "four teachers and twelve students in a

condemned bqilding0"
2 This argument is doubtless true to

some extent. It likely does take less money to establish a

rudimentary ministry than to establish faculties of Biology,

Chemistry and Physics. Such an explanation is not very useful,

however, in accounting for the finer discriminations made by

the scales. Are, for example, social science research

institutes cheaper than research institutes in agriculture?

Is it cheaper to have a national planning agency than a

ministerial audio-visual division? The answer is that it

may or may not be. This leads to the major difficulty with

1It would be quite instructive, for example, to

determine the extent to which the patterning of differentiation
between 1950 and 1960 in Latin America was a consequence of
the activities of the OAS or Unesco, or of the pressures

accompanying U. S. aid programs.

2Lindsey Churchill, Russell Sage Foundation, personal

letter, 1965.
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the cheapness explanation. Practically every scale item can

be either cheap or expensive. An educational research

institute, the least common item in Latin America in 1960,

can be nothing more than four professors with no students

in two rooms of that condemned building noted above. This

explanation may be useful in some cases for some items, but

it leaves much to be accounted for.

Another explanation suggests that earlier items are

in some sense prerequisites for later items. 1
This explana-

tion also holds to some extent. A nation without a ministry

is not likely to have a ministerial audio-visual division.

Nations are hardly likely to establish.programs for the

pedagogical training of secondary teachers if they do not

already have secondary schools. But it is again of little

help in attempting to deal with the finer discriminations.

It would be difficult, for example, to argue that a

ministerial research division is a prerequisite for either

a ministerial audio-visual division or a research institute

in education.

Another partial explanation might follow the style of

analysis proposed by the economist Hirschman. 2
Hirschman

1
Marsh, Comparative Sociology, p. 308.

2
Albert 0. Hirschman, The Strategy of Economic

Development (New Haven: Yale University Press, 1958).
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speaks of the deliberate creation of economic disequilibria

and discontinuities as inducements to change. For example,

standard doctrine might suggest that consumer markets be

established only after the production of consumer goods is

fairly well underway and/or the basic transportation net

which permits the distribution of such goods has been

established. Hirschman suggests rather than if consumer

markets are established earlier they will have a sort of

'backlash" effect, creating demands which will lead to the

establishment of production and transportation facilities.

This type of reasoning might prove useful in accounting

for the marked tendency for skipped item errors to be picked

up. That is, one could say that advanced items tend to exert

a sort of back pressure, creating demands for the items which

have been skipped. For example, establishment of a national

apprenticeship commission might lead to an awareness of a need

to establish any of the specialized secondary vocational

schools which had been skipped. Similarly, the establishment

of university faculties in science or sociology-anthropology

might lead to the establishment of research institutes in the
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in the physical and social sciences if these were not yet

present. It is not, however, clear how such a line of

reasoning would account for most of the data shown in Table 17.

Honduras, for example, was missing a secondary

industrial school in 1950 but acquired it during the following

ten years. It is hard to see what sort of back pressure might

be produced by a commercial sdhool or by a special education

class and school, which would lead to a demand for an

industrial school. El Salvador and Panama were both missing

a secondary commercial school in 1950. How the five items

which follow commercial school on tha scale might have created

demands leading to the establishment of commercial schools

in both nations by 1960 is not very clear. In looking over

Table 17, there is only one case where a possible connection

between the early acquisition of an "advanced" item and the

later acquisition of an intervening item can be seen. In

Costa Rice, it is at least conceivable that the research

institute in agriculture which was present in 1950 provided

a channel or focus for communicating to the political system

those demands which led to the establishment of an



129

agricultural school. However, the establishment of secondary

agricultural schools in that nation was part of an effort

begun by the Ministry of Education in 1956 to systematize and

rationalize all vocational education efforts in the country01

Thus, although the existence of an agricultural research

institute may have had something to do with the creation of

secondary agricultural schools, their establishment can better

be viewed as part of the system-wide effort in the vocational

education area. This type of explanation must also be

considered as generally inadequate for the data presented here.

Perhaps the major lesson to be drawn from the

consideration of these suggested explanations is that to

cccount thoroughly for the pattern of differentiation exposed

by the scales will be an extremely complex task--albeit one

which now can be, and perhaps ought to be, undertaken.

1
Unesco, World Survey of Education, III, Secondary

Education (Paris: 1961), pp. 388-89 and Arnoldo Escobar and
Victor M. Ardon, La educacion agropecuria en Centro America
Instituto de Investigaciones y Majoramiento Educativo,
Estudios de la Educacion Media en Centro America (Ciudad
Universitaria, Guatemala: 1964).



CHAPTER V

SOME INTRA7SYSTEM RELATIONSHIPS

In this and the following chapter attention is

shifted from differentiation as a process to differentia-

tion as a state. By examining the patterns of association

between educational structural differentiation and a num-

ber of other variables some idea of its sources and con-

sequences may be acquired. In this chapter relationships

within the educational system will be considered. In

Chapter some boundary-crossing relationships will be

examined.

It is, of course, assumed that the various dimen-

sions of a system are interrelated. That is, change along

any one dimension can be expected to be accompanied by or

produce change along other system dimensions. The prob-

lem is to discover the educational varidbles with which

structural differentiation is closely associated and those

with which it has a weak relationship.

130
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A Limitation: The Available Data

Consideration of those educational system dimen-

sions for which measures can be constructed, given the

available data, will help to make explicit the limits of

this exercise. In Chapter I, where structural differentia-

tion was defined, it was distinguished from another dimen-

sion of system structure, segmentation. Segmentation is

the ramification or proliferation of a particular type of

structural element. As a state, it refers to the number

of a given type of structural element present in a system

at a particular point in time. Data are available con-

cerning the number of primary and secondary schools in

Latin American nations for 1950 and 1960. These have been

used to construct measures of primary and secondary

segmentation at those two points in time. That is, systems

are ranked according to the number of schools they had at

each level. Because there is no evidence that segmentation

of educational systems in toto is unidimensional, the

variable has been measured separately at the two system

levels. Indeed, given the variety of types of schools
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which may be found at the secondary or higher levels, it

is not clear that either of these two data series them-

selves provide a unidimensional measure. It might be

more appropriate to consider, say, secondary commercial

schools, secondary agricultural schools, secondary uni-

versity preparatory schools, separately. However, these

crude aggregated data series are all that are available

cross-nationally, and they will permit at least some

consideration of segmentation.

System population can be assessed using enrollment

data. Such data are available both in terms of total

enrollment and enrollment as a ratio to total eligible

population. Enrollment figures are here considered

separately by level--primary, secondary, and higher--as

there is in this case also no evidence that the total

enrollment of an educational system is a unidimensional

variable. There are available, in addition, a variety of

data series having to do with money invested in the educa-

tional system, teachers in the system, and number or pro-

portion of students studying abroad.
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It is particularly unfortunate that there is avail-

able no measure of system organization. This dimension,

relating as it does to the nature and direction of the

communicative links between structural elements, appears

to be of considerable importance to an understanding of

how systems respond and adapt. Just how the organization

of a whole system might be measured is not clear, although

mathematical net theory has some promise of being useful.
1

Whatever the case, lacking such a measure the analysis

here is concerned with the relationships among structural

differentiation, segmentation, enrollment, enrollment ratios,

and a few other data series. What patterns of relationship

might one then expect among these variables for which

measures are available?

Structural Differentiation, Segmentation,

and Enrollment: Some Probable
Relationships

There appears to be an obvious connection between

enrollment and segmentation. Increased segmentation can be

expected to produce capacity for the system to absorb more

1See, for example, T.J. Fararo and Morris H. Sunshine,

A ,Study of a Biased Friendship, Net (Syracuse: Syracuse

University Youth Development Center, 1964).
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1

students, to increase its population. This is of course

the usual reason for building schools--to accommodate more

students. Structural differentiation may have a similar

effect on enrollment, although the relationship is less

direct and less immediately obvious. Establishing new

types of schools can permit the accommodation of new types

of students who may otherwise have left, or never have

entered, the system. There is no particularly apparent

direct connection between segmentation and structural

differentiation.

Mott, in attempting to systematize the available

evidence concerning sources of variation among social

organizations, has considered segmentation and structural

differentiation as consequences of population increase.

He has advanced the following proposition: "As the popula-

tion of a social organization increases, the number of its

parts and the degree of their specialization also increases."
1

It will be noted that Mott is speaking of both segmentation

("the number of its parts") and structural differentiation

("the degree of their specialization") as consequences of

1
Paul E. Mott, The Organization of Society (Eng.lewood

Cliffs: Prentice Hall, 1965), p. 50.



135

population increase. However, an important qualification

is added.

An organization can accommodate itself to an
increase in size by creating additional but wholly
similar units so long as those units remain fairly
independent of each other. In other words,
differentiation among the parts need not occur if
there is a minimum of interaction among them.1

Using the terminology adopted here, and taking the quali-

fication into account, Mott's original proposition can be

rr3phrased as two propositions: 1) As the population of

a social system increases, there will be an increase in

segmentation; 2) As the population of a social system

increases, there will be an increase in structural dif-

ferentiation if there are strong communicative links

between system elements.

What do these propositions mean in relation to an

educational system? As more students enter a system,

pressure will be created to build more schools. This is

hardly startling and is as dbvious as its converse, that

building more schools allows a system to accommodate more

students. The substantive meaning of the second part of

Mott's proposition (as rephrased) is less obvious. A

lIbid., p. 51.
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system can respond to increasing enrollment simply by

building more primary schoo15, secondary schools, normal

schools, etc., of the same type, so long as these remain

fairly independent of one another. This has, of course,

been the typical response of developing systems. They

have simply built more and more schools, usually concen-

trating on the primary level. But if the newly created

schools are linked in fully with the rest of the system,

coordination becomes necessary. If, for example, pupils

and teachers can transfer from one to another primary

school or secondary school, some means of keeping the

process orderly will have to be developed. This is likely

to take the form of a variety of administrative specialists

who attempt to assure some (at least) minimal level of

uniformity across schools of the same type. Eventually

one would expect the development of separate ministerial

departments or agencies to take care of these coordinative

tasks.

As another example, if a large number of newly

created primary schools are to be linked with the secondary
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level by allowing some students from the new primary

schools access to the secondary level, there will likely

be pressure to create new types of secondary schools to

accommodate the wider range of interests and abilities

included in a larger group of students. It should be

noted that this pressure may not come from the new stu-

dents. Indeed, they may be most interested in having

new schools of the traditional prestigous university-

preparatory type built.
1

Moreover, up to a point such

differentiation need not be the result. The policy which

is typically followed at the primary level--simply

building new schools which are identical to the old

schools
2
--can certainly be followed at the secondary

level for a while. But at some point the range of ability

1
Certainly, one of the serious problems faced by

many developing educational systems is that of keeping the
non-academic secondary schools from being turned by the
students into second-rate academic secondary schools.

2
It should be noted that even at the primary level,

a great expansion in enrollment is likely to lead to some
differentiation to accommodate different types of children.
Thus, one finds a variety of special types of rural school.
in Latin America. For a variety of examples, see, Union
Panamericana, propuesto para un Programa Con'unto sobre
Educacion Agricola entre el Instituto Interamericana de
Ciencias Agricolas y. la Secretaria General de la OEA
Anexo B, Descripcion Breve de la Ensenanza Agropecuaria
en 6 Paises Latinoamericanos (Washington: 1963).
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will become sufficiently wide as to set up a demand for

new types of schools. Many systems have of course recog-

nized this by carefully controlling the flow from primary

to secondary according to level of measured ability.
1

In considering the effect of enrollment increase

on segmentation and structural differentiation several

caveats should be noted. There are a variety of possibly

intervening variables whose effect has not been considered.

For ,?.xample, such matters as actual or desired pupil-

teacher ration, number of classrooms per school, length

of the school year, whether there are single or double

sessions, all can affect the nature or extent of the

structural consequences of enrollment increase. Also,

it is not assumed that increased enrollment is the only,

or even necessarily the most important, producer of demands

for increased structural differentiation. The most impor-

tant demands may well be generated outside of the system.

Moreover, the response to change along any system dimensi:5n

1
An interesting example of the relationship between

population and differentiation can be seen in the U.S.
As the link between secondary and higher education has
widened, there has been created an extraordinary variety
of schools and programs at the post-secondary level to
accommodate the increasingly wide range of interests and
abilities.
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can be expected to lag over an undetermined and variable

period of time.

The examples given, however, should indicate that

Mott's proposition as rephrased is at least reasonable

when applied to educational systems. The important ques-

tion is not how reasonable a proposition seems, but how

accurate it is. Before considering that'question, before

examining the available data from Latin America to see

what the relationships between these dimensions actually

are, a technical problem which limits the way in which

these relationships can be assessed will be discussed.

Another Limitation: A Measurement Problem

The preceding discussion has been phrased in terms

of changes along the dimensions (e.g., increase in

population will result in increased segmentation or

structural differentiation). Ideally, then, one should

use time series data--amount of change or rate of change--

for measuring the dimensions. There are, however, several

methods for computing time series, each of which gives

different results (i.e., different nations will be ranked
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high and low depending upon the method uses). The first

method is to measure absolute increase. This method

tends to favor the large, more populous, systems located

in larger, more populous, nations. For example, during

the period 1950 to 1960 Brazil increased its secondary

level enrollment by 638,144 pupils, while increasing its

secondary enrollment ratio from .11 to .12. Costa Rica,

on the other hand, increased its secondary enrollment

ratio from .11 to .28 while adding only 27,332 students.

The most common solution to this problem is to

divide the absolute increase by the starting score, thus

getting a percentage increase figure. This method, how-

ever/ introduces the opposite bias to that introduced

by the absolute increase method. That iso it is much

easier to achieve a high percentage increase if the start-

ing score is very low. For example, Chile in 1950 had

145,800 secondary students enrolled/ and a secondary

enrollment ratio of .24. By 1960, while changing its

enrollment ratio to a negligible extent, Chile had

230,482 secondary students enrolled, representing an

increase of 52.69 percent. Meanwhile, El Salvador,

starting with 7/700 secondary students enrolled, and an



enrollment ratio

This was however

232.73 percent.
1
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of .06, added only 25,903 students.

sufficient to produce an increase of

McClelland has suggested a quite different tech-

nique to remove the bias from absolute increase figures.

The regression line between initial level and absolute

gain is computed and this line is used to indicate the

predicted gain for each starting score. By comparing the

predicted with the actual gain, the degree of over- or

under-achievement for each country, in standard deviations

from the regression line, can be determined.
2

Unfortun-

ately, for the type of variables considered here the

variations around a regression line typically form a

conical pattern, with the large end of the cone represent-

ing the variations of the systems with high initial scores.

Consequently, systems with low starting scores can be

1
Enrollment data and enrollment ratio data from

Ismael Rodriguez Bou, La Educacion Superior en America
Latina, Union Panamericana, Subsecretaria para Asuntos
Culturales, Cientificos y de Informacion (Washington:
1963), Table Number 7, p. 56 and Table Number 18, p. 730

2
David C. McClelland, The Achieving Society

(Princeton: D. Van Nostrand Company, Inc., 1961)0 pp087-89.
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moderate over- or under-achievers, but only systems with

high initial scores can be big successes or failures.
1

Thus, whatever method of scoring .is used, some

bias is introduced, which confounds the interpretation of

any correlations which might be calculated using time

series. Consequently such data series will not be used

here. Rather, levels of segmentation and enrollment
2

at

3
two points in time, 1950 and 1960 will be used, in con-

junction with the 1950 and 1960 scales of educational

structural differentiation.

1
The discussion of the relative merits of these

different scoring techniques is partially adapted from
Adams and Farrell, Chapter 8, pp. 24-25. For a much
more detailed consideration of the problems involved in
the use of time series data, see Chapter 8, pp. 23-31,
of that volume.

2
Actual enrollment figures rather than enrollment

ratios are used. An enrollment ratio takes enrollment
in some part or level of the system as a proportion of
those eligible to be in that part or level. In consid-
ering intra-system relationships one is concerned with
the number of students in the system,regardless of the
number or proportion of their age-mates who are not in
the system.

3
The later segmentation data refer to 1961. For

convenience they will be called 1960 data.



Structural Differentiation, Segmentation,
and Enrollment: The Actual Relationships

Before examining the coefficients of association

among structural differentiation, segmentation, and

enrollment, it may be helpful to summarize the expecta-

tions concerning these relationships, which are derived

from the preceding sections. At any point in time, seg-

mentation and enrollment should be quite highly associated.

Structural differentiation and enrollment, at any point

in time, should be rather moderately associated, certainly

at a lower level than segmentation and enrollment.

Enrollment in 1950 should predict segmentation in 1960

at a higher level than it predicts 1960 structural dif-

ferentiation. Segmentation in 1950 should predict enroll-

ment in 1960 at a higher level than does structural dif-

ferentiation in 1950. There is no clear suggestion as to

what the remaining patterns of association are. Tables

18 - 20 present the rank association coefficients calcu-

lated to assess these relationships.



144
TABLE 18

RANK iSSOCIATION OF
,ENROLLMENT WITH SEGMENTATION BY LEVEL:

LATIN AMERICAa

Segmentation
Enrollment Primary Secondary Primary Secondary

1950 1950 1960 1960

Primary 1950 .78 .68

Secondary 1950 .74 .78

Primary 1960 .83 .76

Secondary 1960 .75 .75

aEnrollment data: Ismael Rodriquez Bou, La
Educacion Superior en America Latina, Union Panamericana
(Washington: 1963), Table 6, p. 55, Table 7, p. 56 and
Table 8, p. 58. Segmentation data: Unesco, World Survey
of Education, II, Primary Education, III, Secondary Educationp
IV, Higher Education (Paris: 1957, 1961, 1965).

Table 19

RANK ASSCCIATION OF ENROLLMENT BY LEVEL,
WITH EDUCATIONAL STRUCTURAL

DIFFERENTIATION: LATIN AMERICA
a

Enrollment 1950 Structural 1960 Structural
Differentiation Differentiation

Primary 1950

Secondary 1950

Higher 1950

Primary 1960

Secondary 1960

Higher 1960

. 66

. 76

. 76

. 60

. 69

.80

. 58

. 71

. 54

. 57

. 79

. 65

a
Enrollment data: see Table 18.
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RANK ASSOCIATION OF SEGMENTATION BY LEVEL,
WITH EDUCATIONAL STRUCTURAL

DIFFERENTIATION: LATIN AMERICA
a

Segmentation
1950 Structural 1960 Structural
Differentiation Differentiation

Primary 1950

Secondary 1950

. 58

. 71

Primary 1960 .50

Secondary 1960 .67 .59

a
Segmentation data: see Table 18.

Looking first at the relationships between these

variables at a given point in time, it is clear, from

Table 18, that enrollment and segmentation are highly

associated. The coefficients are .78 and .74 in 1950 and

.76 and .75 in 1960. For the Tau statistic these are quite

high. Turning to Table 19 the association of enrollment

with structural differentiation is almost identical in

level to the association between enrollment and segmenta-

tion, except at the primary level. The slightly lower

association at the primary level probably reflects the
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fact that there is very little structural differentiation

which takes place at that level.

Looking at the relationships shown in Tables 18

and 19 over time, enrollment in 1950 does predict 1960

segmentation (Tau = .68 and .78) at a slightly higher level

than it predicts 1960 structural differentiation (Tau =

. 58, .71, and .54). Likewise, 1950 segmentation predicts

1960 enrollment (Tau = .83 and .75) at a slightly higher

level than does 1950 structural differentiation (Tau = .60,

. 69 and .80). However, the differences are not large and

even the lowest of the coefficients (.54) is, for Tau,

rather high. Thus, at any one point in time, systems

with high levels of enrollment are likely to rank high

both on segmentation and structural differentiation. -Over

time, segmentation is slightly more closely associated

with enrollment than is structural differentiation, but

the association between enrollment and structural differ-

entiation is nontheless high. Referring to Mott's ori-

ginal argument, it appears that in Latin American educational

systems the intervening variable organization may be operating
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so as to permit increases in enrollment to be reflected in

increased structural differentiation.

Given the relationships just noted, those reported

in Table 20 are not surprising. That is, if systems with

relatively high enrollment rank high on measures of both

segmentation and structural differentiation, one would

expect the latter two to be themselves rather higlay

associated, although not necessarily at so high a level as

either is associated with enrollment.

Looking at the three tables together, it is pos-

sible to determine for each pair of the dimensions, which

best predicts which, over time. Structural differentiation

in 1950 predicts 1960 enrollment slightly better than 1950

enrollment predicts 1960 structural differentiation. Seg-

mentation in 1950 predicts 1960 enrollment slightly better

than 1950 enrollment predicts 1960 segmentation. In both

of these cases the differences are not large. The rela-

tionships are almost as stong in one direction as in the

other. Segmentation in 1950 predicts 1960 structural dif-

ferentiation at almost exactly the same level as 1950

structural differentiation predicts 1960 segmentation.
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A simple model can be constructed which summarizes

these relationships. It is shown in Figure 1.

SEGMENTATION

I .57

DIFFERENTIATION

.58

.70

.73

ENROLLMENT

.61

Fig. 1. A model of associations within educational
systems over time: Latin America.

The numbers adjacent to the directional arrows indicate

the mean association between the source dimension in 1950

and the target dimension in 1960. For example, the mean

rank association between segmentation in 1950 and enroll-

ment in 1960 is .80. The mean rank association between

enrollment in 1950 and segmentation in 1960 is .73. It

should be emphasized that the relationships between all

of these dimensions are high, and the differences are

small. Consequently, there are other models which would

portray the patterns of association among the three dimen-

sions over time almost as well as Figure 1.
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This model suggests that the style of analysis

pursued by Mott may not be entirely (or at least exclu-

sively) germane to the study of educational systems. Mott

has argued from population change to its effect upon

structure. The evidence presented here suggests that the

strongest influence runs quite the other way, at least in

Latin American educational systems. Enrollment is more

predicted by than a predictor of both structural dimen-

sions. Even if the differences in predictive strength

shown in Figure 1 are interpreted very conservatively--if

it is maintained that .80 and .73 are for all practical

purposes identical, and that .70 and .61 are the same--it

is still clear that enrollment is as much predicted by as

a predictor of the structural dimensions. This, in con-

junction with the fact that both structural dimensions are

closely associated with enrollment, may suggest that if it

is wished to increase the enrollment of a system it would

be wise to pay some attention not only to segmentation, to

the number of new schools to be built (whildh is where
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ministries of education tend to focus their attention)

but also to the type of schools to be built, to the

differentiation of the system's structure.

This might seem rather simple and Obvious, but it

should be noted that it flies in the face of some rather

widely circulated opinion. For example, Harbison and

Myers, in what is certainly one of the most widely read

studies of education and development, suggest that the

highest priority for "partially developed countries," in

which category most Latin American nations are found,

should be given to an expansion of enrollment at the

secondary level. They suggest that this should be done

by increasing the number of general secondary schools, and

argue vigorously against establishment of a variety of

specialized vocational schools.
1

1
Harbison and Myers, pp. 95-96. In fairness it

must be noted that the "prescription" for "semi-advanced"
countries, in which category Mexico, Costa Rica, Venezuela,
Chile and Uruguay are found, includes as its top priority
items "emphasis on scientific and technical faculties
(including agriculture)," at the university level, expan-
sion of post-graduate training, and the establishment of
research institutes in science and technical fields. All
of these areas are tapped by items used in this study.
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s not being suggested here that enrollment

ation should be overlooked. Both dimensions

ious importance to educational system develop-

is simply suggested that there is at least one

mension, educational structural differentiation,

s closely associated with enrollment and segmen-

, and which has not been given very careful atten-

before this.

In response to the argument just made, it might

suggested that there is no causal connection at all

tween structural differentiation and enrollment, but

hat their high association traces to the fact that high

enrollments and highly differentiated educational systems

are found in large nations. The four nations with the

most differentiated educational systems, Chile, Brazil,

Mexico, and Argentina, are all very large and populous

relative to their neighbors, and could therefore be

expected to have high enrollments, quite apart from their

level of structural differentiation. Several pieces of

evidence can be marshalled against this apparently plausible
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point. In the first place, the association between enroll-

ment and population is not perfect. As one would expect,

it is quite high at the primary level (Tau = .82 in 1960)

but less so at the secondary and higher levels (.60 and

,62 respectively in 1960). Structuzal differentiation is

itself related to population at a still lower level (.48).

Thus, the most populous nations are very likely to have

the most children in primary schools but are not quite so

likely to have the greatest nuMber of students in secon-

dary or higher level schools, and are even less likely to

have the most differentiated educational systems. How-

ever, even the lowest of these coefficients (.48) is

moderately high for Tau.

Table 21 shows the effect upon relationships

between enrollment and differentiation when population

is held constant. As one would expect, there is a sub-

stantial reduction in the original association at the

primary level, (.57 to .35) but little at the secondary

or higher levels.
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TABLE 21

RANK ASSOCIATION OF ENROLLMENT BY LEVEL
WITH EDUCATIONAL STRUCTURAL

DIFFERENTIATION, HOLDING POPULATION
CONSTANT: LATIN AMERICAa

Enrollment 1960 1960 Educational With Population
Differentiation Held Constant

Primary .57

Secondary .79

Higher .65

. 35

. 71

. 51

a
Enrollment data: See Table 18. Population data:

Union Panamericana, America en Cifras 1965: Situacion
Demoqrafica: Estado y. Movimiento de la Poblacion
(Washington: 1966), pp. 5-6.

The joint relationship of enrollment and structural differ-

enZAation to population accounts for a fairly large pro-

portion of the association between enrollment and structural

differentiation at the primary level, but very little of

the association at the secondary or higher levels.

-Structural Differentiation and
Enrollment Ratios

It has already been noted that enrollment ratios

are not particularly germane to a consideration of relation-

ships within educational systems. Neither, however, can



these data be completely ignored. In spite of the sub-

stantial errors to which they are subject
1

such ratios

constitute the single most commonly found cross-national

educational indicator. This relates to their almost

universal availability. Thanks to the efforts of Unesco,

enrollment ratios are available for almost all educational

systems in the world. Indeed, even among the relatively

well-reported Latin American nations, such ratios are the

only performance-related data which could be found for

all, or even a substantial proportion, of the nations.

Consequently the relationship between differentiation and

enrollment ratios is of some interest.

Although the association between differentiation

and enrollment is quite high, the relationship between

enrollment and enrollment ratios is rather low02 This

could be expected. A nation may have many children in

school relative to its neighbors and yet, if it is a very

populous nation, have enrolled only a small proportion of

1
Enrollment data are themselves subject to much

error. This error is magnified considerably when they
are taken as a ratio to age-specific population figures,
for the latter are among the least reliable of all cross-
national data.

2
For 1960 in Latin America the relationships are

as follows: primary level--.16; secondary level--.44;
highr level--.37.
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those eligible. Conversely, a small nation may enroll

almost all of the eligible population and still have

relatively few students in its schools. Consequently it

is hypothesized that enrollment ratios are related

positively to differentiation, but at a lower level than

enrollment is related to differentiation. Table 22 pre-

sents the rank correlation coefficients computed to test

this hypothesis. These data support the hypothesis. It

is of some interest to note that over time differentia-

tion is a better predictor of enrollment ratios than

enrollment ratios are of differentiation. For purposes

of comparison, enrollment ratios in 1950 were related to

ratios in 1960. Table 23 presents the results.

It is clear that enrollment ratios in 1950 are

good predictors of enrollment ratios in 1960. However, at

the secondary level, differentiation in 1950 is almost as

good a predictor (.53 vs. .56). Turning back to Table 19,

the association of structural differentiation with enroll-

ment is in almost every case highest at the secondary level.

Just why structural differentiation has this particularly

close relationship to enrollment and enrollment ratios at

- -

7-77,
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TABLE 22

RANK ASSOCIATION OF ENROLLMENT RATIOS BY

LEVEL, WITH EDUCATIONAL STRUCTURAL

DIFFERENTIATION: LATIN AMERICAa

Enrollment Ratios
1950 Structural 1960 Structural

Differentiation Differentiation

Primary 1950 .37 .26

Secondary 1950 .39 .32

Higher 1950
b .45 .32

Primary 1960 .39 .37

Secondary 1960 .53 .45

Higher 1960 .51 .34

aEnrollment ratio data taken from: Bau, Table

17, p. 69; Table 18, p. 73; Tdble 19, p. 77 (See Table 19).

bData taken from: Unesco; World Survey of

Education, IV; Higher Education (Paris: 1965).

TABLE 23

RANK ASSOCIATION OF ENROLLMENT RATIOS 1950

WITH ENROLLMENT RATIOS
1960: LATIN AMERICAa

Enrollment Ratios Enrollment Ratios 1960

1950 Primary Secondary. Higher

Primary .83 .55 .63

Secondary .55 .56 .48

Higher .72 .53 .87

a
For data sources see Table 22.
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the secondary level is a puzzle. Pushing the argument a

bit farther, the association between secondary enrollment

in 1950 and secondary enrollment ratio in 1960 is rather

low (.31) but when differentiation in 1950 is considered

jointly with 1950 enrollment their multiple association

with 1960 enrollment ratio is considerably higher (.54).

Systems which had high enrollment in 1950 at the secondary

level were not very likely to have relatively high secondary

enrollment ratios in 1960. Systems which had high secondary

enrollment in 1950 and were also relatively highly differ-

entiated were much more likely to have relatively high

enrollment ratios in 1960. This again argues for the

strategic nature of structural differentiation:in educa-

tional systems.

Some Miscellaneous Relationships

Finally, structural differentiation has been

associated with a variety of data series having to do

with money invested in the educational system, teachers

in the system, and number and proportion of students

studying abroad. These calculations are in the nature

of a preliminary assay. No hypotheses have been phrased.
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None of the associations are particularly startling.

They are reported in Table 24.

Nations in Latin America which have highly differ-

entiated educational systems are not those which invest

the greatest proportion of their GNP in education, nor do

they spend the greatest amount of money per pupil. However

highly differentiated systems tend to allocate more of

their funds to the secondary and higher levels. This

last variable must be interpreted cautiously, for a high

score on it can represent either a relatively large invest-

ment in the secondary and higher levels or a relatively

niggardly investment in the primary level. Pupil-teacher

ratios are not particularly associated with differentiation.

Latin American nations with highly differentiated

educational systemo tend to have relatively large numbers

of students studying abroad and offer relatively large

numbers of fellowships for such study. This may be a

reflection of the relationship between differentiation and

educational system population. What is of particular note

is the moderately high negative relationship between
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TABLE 24

RANK ASSOCIATION OF EDUCATIONAL STRUCTURAL

DIFFERENTIATION, 1960, WITH A VARIETY OF

EDUCATIONAL VARIABLES: LATIN AMERICA

. 15 Government expenditure on education as a percentage

of GNP, 1960
a

.20 Primary cost per student in constant dollars, 1960
b

. 10 Secondary cost per student in constant dollars,

1960
c

. 19 Higher cost per student in constant dollars, 1960
d

. 38 Percentage of public education funds allocated

to secondary and higher levels, 1960e

-.20 Primary pupil/teacher ratio, 1960f

-.20 Secondary pupWteacher ratio, 1960g

. 38 Number of students studying abroad, 1960
h

Above as a percentage of higher level

enrollment, 1960
1

.46 Number of fellowships offered for study abroado

l960j



160

TABLE 24--Continued

.46 Secondary enrollment as a percentage of primary

enrollment, 1960
k

.12 Higher enrollment as a percentage of secondary

enrollment, 1960
1

a
0.J. Bardeci and F. Escondrillas, Financiamiento

de la Educacion en America Latina, Union Panamericana
(Washington: 196-3), Cuadro No. 13, p. 32.

bIbid., Cuadro No. 18, p. 42.

cIbid .

dIbid .

eIbid.,
f .

Union

Cuadro No. 5, p. 16.

Panamericana, Perspectivas de Desarollo de
la Educacion en 19 Paises Latinoamericanos (1960-1970)
-Anexos, Cuadro p. 52.

gIbid., Cuadro 29, P- 53-
h
Unesco, Studz Abroad: International Handbook of

Fellowships, Scholarships, Educational Exchange, XIV,
1963 (Paris: 1962), Table III, pp. 702-09.

iIbid., Table I, pp. 695-97.

jIbid.
k
Centro para el Desarollo Economico y Social de

America Latina, "Tipologia Socio-Economica Latinoamericana,"
Mensa'e (Mexico), No. 123 (Octubre, 1963), p. 683.

lrbid.
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differentiation and number of students studying Abroad as

a percentage of domestic higher enrollment. One would

expect nations with highly differentiated educational

systems, with a greater variety of types of schools avail-

able, to have to send relatively small proportions of their

students abroad to receive specialized training. The last

two coefficients in the table may reflect the fact that

differentiation is highly associated with both secondary

and higher enrollments.



CHAPTER VI

SONE BOUNDARY-CROSSING RELATIONSHIPS

In the following pages consideration will be given

to two broad questions. First, to what sorts of environ-

mental changes is educational structural differentiation a

response? That is, to what is an educational system

typically adapting, what information is it mapping into

itself, when its structure differentiates? Conversely, to

what sorts of changes is differentiation not likely to be

a response? Second, what is the effect of educational

structural differentiation upon the environment? What

4. V

sorts of extra-educational system variables does it affect,

and upon which does it have little or no impact? In short,

concern will be with inputs into the educational system

and outputs from it, and the role of structural differ-

entiation in these boundary-crossing relationships.
1

Two broad limitations upon the work reported in

this chapter should be given particular emphasis. First,

1
For reasons which have been noted earlier, no

direct consideration of feedback relationships can be
undertaken here.

162
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the relationships examined here are dynamic and on-going,

but the available data and analytic techniques permit

only a static consideration of them. By using data from

two points in time, 1950 and 1960, this study can give

some idea of the dynamics involved, but it is nontheless

a less than ideal approach.

To discuss the second limitation further attention

must be given to the general nature of input and output.

To speak of a system mapping information concerning

environmental change into its structure says nothing

directly about how this actually occurs. Such information

is not automatically fed into the educational system.

Although systems analysis can tend to blind one to the

fact, it cannot be forgotten that the parts and programs

of educational systems are the products of decisions made

and actions taken by people. The information may have an

impact upon the system in the form of demands which are

channeled through the political system, producing new

legislation, or new ministerial policies and programs, or

budget cuts. It can impact upon the system through the
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perceptions of various actors within the system. It may

take the form of changes in the characteristics of the

students who enter the system. The author knows of no

way to deal directly with these processes through which

information may enter a system in a comparative study of

a large number of societies. One can measure variables

outside the education systam, changes in which presumably

affect that system, and one can measure dimensions of the

educational system along which the new information is

presumed to produce change. But the actual channels

through which the information flows, the communicative

links themselves, cannot yet directly be considered.
1

Somewhat the same problem is encountered when con-

sidering output relationships. Gross makes a useful dis-

tinction between system output and system outcome, or

interest satisfaction. Output is the actual product of

the system--in the case of educational systems, whatever

it is which is "added to" students as they pass through

the system, and the new information generated by the system.

1
This is not meant to imply that these communicative

links are unmeasurable--only that they have not yet been

measured. This is perhaps another area where mathematical

net theory can be usefully applied.



Outcome has to do with the effects of this output upon

other systems01 It has been noted at several points that

no direct measure of educational output is available, and

that enrollment ratios are the most commonly used sur-

rogate in cross-national studies. Similarly there is no

direct way available to measure cross-nationally the

channels through which output becomes outcome. Once

again, one can only measure educational system character-

istics which appear to be related to output, and

characteristics of systems presumably affected by educa-

tional system outcome. Thus, in attempting to assess

relationships between educational systems and other systems,

this analysis deals in a very general fashion with inter-

system linkages whose precise nature remains unclear.

A General Hypothesis

To what sorts of variables is educational struc-

tural differentiation likely to be related? In what sort

of national social system is one likely to find a highly

differentiated educational system? Structural differen-

tiation in educational systems is a process of increasing

1Gross, pp. 233-34.
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specialization--it refers to the establishment of more

specialized structural elements. Most of the elements of

highly-differentiated systems are either 1) specialized

information-producing entities, or 2) specialized schools,

which can be thought of as entities for the transmission

of specialized information. Highly differentiated educa-

tional systems are likely to be found, then, in societies

which have a high capacity to channel diverse types of

information, which can both demand and Absorb such infor-

mation--that is, in societies which are highly differ-

entiated in spheres other than the educational system.
1

It is suggested that the information-processing

capacity of a national system, its differentiation, is

an aspect or dimension of development or modernization

which is quite different from that to which the generally

1Cf. Coleman, p. 537, for a useful discussion
of elite differentiation as a producer of educational

differentiation. Unfortunately, however, Coleman over-
states the case, claiming that elite differentiation
and consequent educational differentiation are inevit
able in developing societies. As the following pages
will show, this is not the case. (Unless of course elite
differentiation and consequent educational differentiation
are included in the definition of development, in which
case the argument is tautologous.)
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used indicators of development refer. The traditional

data series which are used to measure development, such

as per capita income, large scale urbanization, radio,

newspaper and telephone distribution, commercial energy

consumption, measures of food consumption and medical

services, educational enrollment ratios, etc., all have

been repeatedly found to be highly interrelated. Sev-

eral studies have found that under factor analysis these

indicators yield only one, or a very few, factors.
1

The

difficulty is (and as noted in Chapter III this is an

important weakness of factor analysis) that no one knows

for sure just what the single factor, or very few factors,

should be called.

Following the policy adopted by Young, the term

"urbanization" will be used here to refer to the tradi-

tional development indicators.

1
See for example Theodore Caplow and Kurt

Finsterbusch, "A Matrix of Modernization," paper prepared
for presentation at the 1964 meetings of the American
Sociological Society (New York: Columbia University,
Bureau of Applied Social Research, 1964); Leo F. Schnore,
"The Statistical Measurement of Urbanization and Economic
Development," Land Economics, XXXVII (August, 1961) 229-45;
Brian J. Berry, "A Statistical Analysis," in Ginsburg;
and Sawyer.
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What is proposed is that what has been called
development heretofore might better be termed urbani-
zation, in the sense of the growth of very large
cities. This is a crucial distinction, in that urban
growth does not always mean a modernized economy, nor
is it always accompanied by integrated development
of the country as a whole. . .The goal of developers
is not urbanization regardless of the type of economy
in which the city is embedded, but the development of
a wholly integrated and modern nation.1

One might of course, use some other summary term, such as

"wealth," to refer to these interrelated indicators. How-

ever, it is commonplace to note that most of the changes

which are referred to in discussions of development are

city--bound, or at least occur first in large urban areas,

Indeed much of the vast literature relating to "national

integration" or "nation-building" has to do with the prob-

lem of spreading such changes from the cities where they

typically originate to the hinterland.
2

Moreover, as

Young has noted, most of the traditional development indi-

cators refer to minimum facilities or conditions for a

large city to survive today Certain basic health and

sanitation provisions, electric power, communications

facilities, mass media, all of these are necessary if

Ruth Young, p. 132,
2
See, "Education and National Integration," Chapter

3 in Adams and Farrell,
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quarters.
1

Consequently urbanization is considered an

appropriate summary term for whatever it is that the

highly interrelated traditional development indicators

refer to.

It is of particular note for this work that educa-

tional enrollment ratios have been found in study after

study to relate rather closely to uebanization measures.

For example, Harbison and Myers report, using data from

seventy-two nations which range in size and complexity

from Ethiopia and Somalia to the United States, that

enrollment ratios correlate as follows with GNP per capita:

first level enrollment ratio--.668; combined first and

second level ratio--.732; second level ratio--.817; third

level ratio--.735.
2 Russett reports, using a slightly

different sample of societies, that combined primary and

secondary enrollment ratio correlates highly with such

variables as newspaper circulation (r = .88), number of

radios perl000 inhabitants (r = .83), number of persons

per physician (r = .86), and so on03 There is no need to

'Ruth Young, p. 140.
2Hatbison and Myers, p. 39.
3Russett, p. 283.
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cite further evidence on this point. The relationship of

enrollment ratios with such variables as are here called

urbanization measures has become almost folklore in the

study of national development.

Measures of urbanization are not necessarily

related to the differentiation or information processing

capacity of a society. High per capita income can result,

as has been noted, from growth in only one economic sector,

frequently in an extractive enterprise. An extensive

transportation and communication network can be established

to serve the requirements of a simple undifferentiated

plantation or extractive economic system. Relatively high

enrollment ratios can be achieved by relatively undiffer-

entiated educational systems. This is not to say that

ufbanization is wholly unrelated to societal differentia-

tion or information processing capacity. Highly diversified

industrial systems are typically found in highly utbanized

societies. The point is simply that the two are not

necessarily closely related, and are not identical.
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The proposition is advanced, then, that there are

two, at least, quite distinct dimensions of development.

One is here being called utbanization. The other, the

information processing capacity or differentiation of sys-

tems other than the educational system will be called,

borrowing a term from Young, "communicability." This will

hopefully avoid confusing this dimension with the

structural differentiation of educational systems

Communicability and urbanization are somewhat, but

by no means perfectly, related. Each relates to a dif-

ferent educational system dimension. It is suggested

that demands created by utbanization produce pressures

for raising enrollment ratios in educational systems, but

that urbanization does not necessarily or directly produce

demands for greater educational structural differentiation.
1

Conversely, communicability may not directly produce demands

for enrollment increases (sufficiently rapid to raise

1From the analysis in the preceding chapter it

could be suggested that utbanization, by producing
enrollment increases, will eventually bring about increased

structural differentiation. This may be the case, but the
relationship would be less direct than the relationship

between communicability and structural differentiation.
This suggestion will be considered in more detail in the

following pages.
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enrollment ratios) but it does produce demands for spe-

cialized information, the production and transmission

of which is the presumed justification for the creation

of the specialized educational entities whose establish-

ment is here called structural differentiation.

A major hypothesis of this study is that educa-

tional structural differentiation and enrollment ratios

have markedly different patterns of relationship with

non-educational variables. Those variables to which

structural differentiation is highly related will have a

lower relationship with enrollment ratios, and vice versa.

More specifically, it is hypothesized that differentiation

will relate most strongly to measures of communicability,

and that enrollment ratios will relate most strongly to

measures of urbanization.

The Data Used

Bearing in mind the methodological principles

advanced in Chapter II, a large body of data has been

assembled by the author.
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Indicators of Communicability

Several indicators of communicability have been

developed by Young. There is first a scale of the com-

municability of total national systems, measuring the

extent to which "there are differentiated publics which

have institutionalized means of exchanging differing and

conflicting sets of information and opinion."
1

In relation

to the economic system, there are two scales, one measuring

"economic flexibility" and the other "industrial diversity."
2

All of these can be found in Appendix A.

One of the most direct measures of the ability of

an economic system to produce and use new information is

number of patents filed. Unfortunately, many nations

1Ruth Young, p. 143.

It should be noted that Young refers to national
communicability and economic flexibility as separate
dimensions (the latter measured by the scales of both
economic flexibility and industrial diversity). The two

are closely related, but have slightly different patterns
of relationship with some other variables (Ibid., pp. 144-

45 and Table 34, p. 133). This distinction will not be
pursued here, as concern is to identify a common character-
istic of non-educational social systems which relates to

educational structural differentiation. This broad
characteristic, differentiation or information processing
capacity, is here, for convenience, called communicability,
regardless of the system in which it may be found.
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either do not have patent offices, or do not publish

patent statistics. The measure which is used therefore

is number of patents filed with the United States Patent

Office. Among the thirty-three nations for which

domestic patent information is available the rank associa-

tion between number of patents filed domestically and

1
number filed in the United States is .50. This is a

moderately high association, but some information is

Obviously lost when this surrogate is used.

Young has also developed several measures of

social rigidity--"The degree to which a society's struc

ture is based on ascriptive criteria"--which she suggests

is the polar opposite of communicability.
2 All of these

measures have a rather high negative association with

communicability. Liewen's typology of the penetration

of the military into political life in Latin America has

1Ibid., p. 49. Patent data have been supplied by

Ruth Young. Original sources are Journal of the Patent

Office Society, XLV1 (February, 1964), 83-171; United

Nations, The Role of Patents in the Transfer of Technology

to Developing Societies (New York: 1964); and United

International Bureaux for the Protection of Intellectual

Property, Industrial Property, II (December, 1963), 274-76,

and III (Deoerriber, 1964), 276,

2Young, Chapter I and pp. 41-42.
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governmental rigidity.
1

Shapiro has provided a five-fold

classification of governments in Latin America. The cate-

gories are, from more to less rigid: 1) cuadillo, 2) con-

servative with some degree of political democracy,

3) newly established liberal regimes, 4) revolutionary

regimes, 5) post-revolutionary regimes.
2

Revolutions can

be taken as one indicator of the weakening of social

rigidity. Using Richardson's statistics concerning "deadly

quarrels" from 1820 to 1945 Young has developed a measure

of the number of revolutions, "quarrels involving a

national group or some lower level of government with a

higher unit of government."
3

Two measures of political

competitiveness correlate rather well with the scale of

communicability. Cutright's index of political develop-

ment has already been discussed.
4

Almond and Coleman have

1
Liewen.

2
Samuel Shapiro, Invisible Latin America

(Boston: Beacon Press, 1963), Chapter 2.
3
Young, p. 42. Original data source, LewlsF,

Richardson, Statistics of Deadly Quarrels (Pittsburg:
The Boxwood Press, 1960).

4
Cutright,
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provided a three-fold classification of nations as politi-

cally competitive, semi-competitive, and authoritarian.
1

The three scales developed by Young, and the

patents measure, all refer to approximately 1960. The

other less direct measures are not referable to a parti-

cular date, although they purport to measure conditions

in the recent past. In order to get comparable measures

for an earlier point in time the present author has

replicated the scales of economic flexibility and industrial

diversity for 1950. These new scales can be found in

Appendix A.

Two additional indicators of rigidity relate to

approximately 1940: percentage of population classified

1
Almond and Coleman, p. 535. An additional

classification of political systems as modern, traditional
or mixed is provided in this work. In light of the state-
ment that the most general characteristic of a modern
system is "the relatively high degree of differentiation,
expliciteness and functional distinctiveness of political
and governmental structure (p. 532) it is too bad that
all but two (Chile and Uruguay) of the Latin American
societies are classified as mixed. Indeed, of seventy-
five societies treated, only four are classified as
traditional and three as modern. All the rest are mixed.
Although starting from an interesting premise the typology
is thus analytically useless



177

as White, and percentage classified as Indian. As racial

classifications, these data are rightly regarded with

suspicion, since nations apply the terms "Indian" and

"White" quite differently. The terms are more appropri-

ately regarded as referring to locally defined social

categories. But for the present work this is not a prob-

lem. As Young has noted:

But this fault of labelling, which makes for
an inaccurate count of members of racial groups,
works to the advantage of the present study. What-
ever it does not do, the count of Indians clearly
indicates the number of persons that the nation
regards as disenfranchised persons excluded -rom
national economic and political participation.
Therefore it serves as an excellent indicator of
the extent of social rigidity in a nation01

Measures of Urbanization

Data have been collected for a large number of

urbanization measures for both 1950 and 1960. Most of

these measures will be familiar to the reader who is

acquainted with the literature on national development.

Two of the measures used require some comment. Phillips

Cutright has developed a scale of social security program

1
Ruth Young, p. 44.
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coverage. Unfortunately he has not reported the rank-

ings of nations on the scale, only the ranking of items.

Therefore, a scale of social security program coverage

was developed for this study (see Appendix A). The items

are quite similar to those used by Cutright.
1

The com-

bined index of economic development, 1950, brings

together in one measure data relative to illiteracy,

utbanization, GNP per capita and percentage of the eco-

nomically active population in the primary sector.
2

In summary, to test the general hypothesis phrased

above, the following data have been collected for 1950

and 1960: a scale of educational structural differentia-

tion, primary, secondary and higher level school enroll-

ment ratios, fourteen measures of communicability, and

thirty-nine measures of urbanization. In light of this

assemblage of data, the general hypothesis can be broken

down into a series of specific hypotheses.

1
Phillips Cutright, "Political Structure, Economic

Development, and National Social Security Programs,"
American Journal of Sociology, LXX (March, 1965), 537-50.

2
Union Panamericana, Estudio Economico Social de

America Latina, 1961 Sequnda Parte, Aspectos Sociales, II,
Cuadros y. Fiquras (Washington: 1963), Cuadro 10, p. 228.
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The Evaluation of Eight. Specific Hypotheses

These specific hypotheses can be represented most

expeditiously as follows.

Al--uebanization 1950

81communicability 1950

Clenrollment ratio 1950

Dleducational structural differentiation 1950

A2uebanization 1960

B2communicaoility 1960

C2--enrollment ratio 1960

D2--educational structural differentiation 1960

Hypotheses:

(1)

(2)

(Ein,Dn)

(An,Cn)

is positive and high.

is positive and high.

(3) (An,Cn) is higher than (An,Dn).

(4) (Bn0Dn) is higher than (Bn,Cn).

(5) (A1,C2) is higher than 81,C2).

(6) (81,D2) is higher than (A1,D2).

(7) (C1,A2) is higher than (D1,A2).

(8) (D1,82) is higher than (C1,82).
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Each of these eight hypotheses is discussed separately

in the following pages. A brief summary of the conclu-

sions reached follows the separate discussions. The rank

associations calculated in order to test these hypotheses

are reported in Table 25. Hypotheses (1) and (2) predict

high positive associations between communicability and

structural differentiation and between urbanization and

enrollment ratios, at any point in time.

Hypothesis

Hypothesis (1) receives substantial support from

these data. The rank associations between the various

measures of communicability and educational structural

differentiation are almost all very high. Industrial

diversity, 1950 and 1960, economic flexibility, 1950,

number of patents filed with the U. S. Patent Office, and

the Coleman index of political competitiveness are parti-

cularly highly associated with educational structural

differentiation. Young's scale of national communicability

has a relatively moderate relationship with differentiationc

It appears that differentiation in the educat4.onal system



TABLE 25

RANK ASSOCIATIONS OF EDUCATIONAL STRUCTURAL
DIFFERENTIATION AND ENROLLMENT RATIOS, BY

LEVEL, WITH A VARIETY OF URBANIZATION
AND COMMUNICABILITY MEASURES LATIN AMERICA

a

Measures
of

Communi-
cability

Educa- Educa-
tional tional
struc- struc-
tural tural
differ- differ-
entiation entiation

1950 1960

Primary
enroll-
ment
ratio
1950

Second- Higher
ary enroll-
enroll- ment
ment ratio
ratio
1950

Primary Second- Higher
enroll- ary enroll-
ment enroll- ment
ratio ment ratio

1950 1960 ratio 1960
1960

Young scale of .48 .47

communicability
1960

Young scale of .51 .64
economic
flexibility 1960

Young scale of .85 .82

industrial
diversity 1960

Patents filed in .83 .59
U.S. Patent
Office 1960

Lieuwen typology .56 .51
armed forces in
politics

. 33 .26 .34 .26 .24 .42

. 26 .02 .43 .22 .27 .32

.29 .33 .29 .29 .43 .38

. 30 -.04 .43 .22 .34 .36

.23 .06 .64 .30 .49 .59



4t-

TABLE 25--Continued

Educa- Educa-
Measures tional tional

of struc- struc-

Communi- tural tural
cability differ- differ-

entiation entiation
1950 1960

Primary Second- Higher
enroll- ary enroll-
ment enroll- ment
ratio ment ratio
1950 ratio 1950

1 950

Primary Second- Higher
enroll- ary enroll-
ment enroll ment
ratio ment ratio
1960 ratio 1960

1960

Shapiro classi-
fication types
of government

.51 .56 .06 .00 .35 .15 .38 .37

Number of
revolutions

.66 .78 .23 .24 .46 .28 .34 .34

NuMber of wars .58 .62 .27 .36 .34 .26 .20 .37

Cutright measure
of political
development

.36 .36 .38 .53 .34 .27 .35 .38

Coleman index of
political
competitiveness

.82 .81 .50 .71 .69 .54 .61 .56

Scale of economic
flexibility 1950

.81 .69 .40 .43 .49 .41 .44 .57

Scale of industria1.75
diversity 1950

.77 .23 .37 .44 .27 .39 .38

Percentage of .42 .44 .30 .15 .43 034 .57 .51

population White
1940



Measures
of

Communi-
cability

Educa-
tional
struc-
tural
differ-
entiation

1950

TABLE 25--Continued1
Educa- Primary Second- Higher Primary Second- Higher
tional enroll- ary enroll- enroll- ary enroll-
struc- ment enroll- ment ment enroll- ment
tural ratio ment ratio ratio ment ratio
differ-

1950 ratio 1950 1960 ratio 1960
entiation 1950 1960

1960

Percentage of
population
Indian 1940

-.33 -.42 -.39 -.04 -.46 -.40 -.47 -.41

Measures
of

Urbaniza-
tion 1960

b

Telephones per
capita

.64 .58 .66 .26 .56 .61 .74 .58

Per capita consump-.60
tion commercial
energy

.58 .37 .11 .47 .42 .51 .44

Average rate
urbanization

.58 .60 .49 -.02 .49 .50 .50 .41

1945-55

GNP per capita .14 .25 .40 .00 .45. .44 .42 .16

1957
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TABLE 25--Continued

Measures
of

Urbaniza-
tion 1960b

Educa-
tional
struc-
tural
differ-
entiation

Educa-
tional
struc-
tural
differ-
entiation

Primary
enroll-
ment
ratio
1950

1950 1960
1............,arageellP4

Percent of
population
economically
active

.01 -.08 -.11

Percentage of
population in
communities of

.63 .59 .55

2500 or more

Percentage of
population in
communities of

.44 .43 .59

100,000 or more

Electricity gen-
eration kwh per
capita

.55 .60 .48

Industrial employ-
ment as a per-
centage of urban
population

.43 .39 .32

ler y

Second- Higher
ary enroll-
enroll- ment
ment ratio
ratio 1950
1950

Primary
enroll-
ment
ratio
1960

Second- Higher
ary enroll-
enroll- ment
ment ratio
ratio 1960
1960

.29 -.12 -.08 -.05 .12

.19 .58 .57 .60 .54

.19 .60 .63 .55 .63

.15 .51 .46 .63 .49

.27 .27 .33 .40 .30

I-1
03
41h
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Educa- Educa-
Measures tional tional

of struc- struc-
Urbaniza- tural tural
tion 196013 differ- differ-

entiation entiation
1950 1960

Primary Second- Higher Primary Second- Higher
enroll- ary enroll- enroll- ary enroll-
ment enroll- ment ment enroll- ment
ratio ment ratio ratio ment ratio
1950 ratio 1950 1960 ratio 1960

1950 1960

Rate growth of .25
imports

.23 .01 .02 .10 .06 .10 .23

Percentage of .72 .74 .11 .14 .18 -.02 .06 .19
GDP due to
manufacturing

Percentage -.43
illiterate

-.43 -.73 -.26 -.68 -.78 -.64 -.63

Newspaper cir- .48
culation per

.42 .56 .40 .59 .52 .68 .55

1000 population

Newsprint .67
consumption

.58 .52 .33 .48 .54 .64 .57

Number of radio .47
transmitters

.45 .08 .18 .01 .17 .27 .25

Radio receivers .42
per 1000 population

.43 .37 .09 .32 .46 .52 .42

International .36
mailflow pre-1956

.31 .42 -.06 .58 .33 .44 .43
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Measures
of

Uebaniza-
tion 1960

b

Educa-
tional
struc-
tural
differ-
entiation

Educa-
Primary

tional
enroll-

struc-
ment

tural
ratio

differ-
1950

entiation
1950 1960

Motor vdhicles
per 1000
population

.61 .47

Road density km.
per 1000
square miles

.02 -.05

Rail density km.
per 1000
square miles

.05 -.03

Social security
coverage scale

.45 .46

Calories consumed
per day per
capita 1958

.55 .46

Proteins consumed
per day per
capita 1958

.42 .34

Hospital beds per
capita

.50 .33

Second-
ary
enroll-
ment
ratio
1950

is.

.40

.09

.11

.55

.40

.46

.42

.02

.07

-.02

.76

.07

.07

.32

Higher
enroll-
ment
ratio
1950

.49

.10

.66

.38

.24

.37

Primary
enroll
ment
ratio
1960

.39

.03

.14

.58

.44

.44

.46

Second-
ary
enroll-
ment
ratio
1960

Higher
enroll-
ment
ratio
1960
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Educa -
Measures tional

of struc-
Urbaniza- tural
tion 1960b differ-

entiation
1950

Educa-
tional
struc-
tural
differ-
entiation

1960

Primary
enroll-
ment
ratio
1950

Second-
ary
enroll-
ment
ratio
1950

Higher
enroll-
ment
ratio
1950

Primary
enroll-
ment
ratio
1960

Second-
ary
'enroll-
ment
ratio
1960

Higher
enroll-
ment
ratio
1960

Percentage of
ueban population
served by piped
water 1958-1961

Persons per
physician

Infant mortality
rate

Gross mortality
rate

.37 .36 .51 .13 .51 .47 .59 .52

-.46 -.38 -.43 -.18 -.46 -.42 -.36 -.44

.10 -.09 .07 -.39 .04 .02 .13 .01

.11 .02 .24 -.17 .27 .25 .35 .26

Measures
of

Uebanization
1950

Average rate of -.08
urbanization t,re-
1950 intercensal
period

.0

.43 -.14

1 17

-.50 .43 -.06 .03 .11
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Measures
of

Urbanization
1950

Educa-
tional
struc-
tural
differ-
entiation

1950

Educa-
tional
struc-
tural
differ-
entiation

1960

Primary
enroll?
ment
ratio
1950

Second-
ary
enroll-
ment
ratio
1950

Higher
enroll-
ment
ratio
1950

Primary
enroll-
ment
ratio
1960

Second-
ary
enroll-
ment
ratio
1960

Higher
enroll-
ment
ratio
1960

GNP per capita .46 .35 .41 .00 .38 .32 .54 .37
Percentage popu-

lation eco-
nomically active

-.16 -.13 -.20 .04 -.26 -.02 -.06 .0 3

Percentage popu-
lation in com-
munities of

.56 .70 .48 .26 .51 .4 9 .55 .52

20,000 or more

Percentage of GDP
due to
manufacturing

.75 .83 .2 6 .39 .29 .12 .18 .32

Percentage
illiterate

-.36 -.44 -.73 -.2 3 -.60 -.72 -.62 -.55

Combined index of
economic
development

.55 .59 .63 .17 .57 .66 .72 .57

Number of radio
transmitters

.68 .74 .22 .27 .32 .27 .35 .32

qrk
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Measures
of

Urbanization
1950

Educa-
tional
struc-
tural
differ-
entiation

1950

Educa-
tional
struc-
tural
differ-
entiation

1960

Primary Second- Higher Primary Second- Higher
enroll- ary enroll- enroll- ary enroll-
ment enroll- ment ment enroll- ment
ratio ment ratio ratio ment ratio
1950 ratio 1950 1960 ratio 1960

1950 1960

adio receivers
per 1000
population

nfant mortality
rate

ross mortality
rate

.59

.06

.13

.49

-.14

-.09

.58

.13

.33

.33

-.22

.02

.53

.09

.31

.60

.20

.33

.58

.23

.51

.64

.07

.29

a
For data sources, see Appendix C

bThose few measures which refer to a date more than one year removed

rom 1960 are noted.
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may be less a response to the communicability of a total

society than to the communicability of the economic or

political systems. A highly differentiated educational

system is very likely to be found in a society with a

highly differentiated economic system. It is probably

the case that the demands for specialized information and

personnel can be most easily communicated to an educa-

tional system in a society which has a highly competitive

political system. The general ability of a society to

exdhange information between varying power centers, tapped

by the communicability scale, is apparently of less

direct relevance to an educational system (although it

has a moderately high association with structural differ-

entiation) than is the competitiveness of the political

system itself.

The Cutright measure of political development

does not relate at a high level with educational struc-

tural differentiation. It may be that simply having

long experience with competitively elected legislatures

and executives is not particularly relevant to the ability
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of a society to transmit demands generated in one system

(e.g., the economic system) to a responding system (e.g.,

the educational system). What is perhaps more relevant

is the extent to which various segments of the society

may participate in che competition for legislative and

executive offices. The importance of this distinction

in Latin America is marked in a comment by Blanksten:

Most of the major parties in the competitive
systems of Latin America are what might be called
'traditional' political parties. . . . The tra-
ditional parties draw their membership, in terms
of the class system of Latin America, primarily
from the upper class, with mestizos and Indians
virtually excluded from direct participation in
these parties.1

The qualitative judgemental ratings used for

constructing the Coleman index of competitiveness may

much more nearly approximate the actual openness of Latin

American political systems. For example, Uruguay, in

which one party has won every national election since

1868, is nontheless rated as competitive on the Coleman

index. Similarly, Mexico, where one party has long held

a virtual monopoly of political power, is rated as semi-

competitive. Conversely, Nicaragua, with an elective

1
George I. Blanksten, "The Politics of Latin

America," in Almond and Coleman, p. 481.
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legislature and functioning political parties, (and a

consequent relatively high score on the Cutright index)

is classified as authoritarian on the Coleman index.
1

The rather moderate relationship evidenced between educa-

tional structural differentiation and percentage of

population White and percentage of population Indian may

be a factor of the earlier date to which the latter two

measures refer. Or it may indicate that these are not

particularly germane indicators of rigidity for consider-

ing educational system cum society relationships.

Hvpothesis ,(2)

In considering the evidence relating to Hypothesis

(2) what is striking is the generally moderate to low

relationship between enrollment ratios and urbanization.

None of these associations are as high as the highest

relationships between structural differentiation and com-

municability. Of the thirty-nine urbanization measures

used here, only ten are related to most of the enrollment

ratio measures at a level higher than .50, Of these ten,

1
For Uruguay and Mexico, see Almond and Coleman,

PP. 480-81, 534. For Nicaragua, see Ibid, p. 534 and
Young, pp. 38-39.
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two are measures of illiteracy in 1950 and 1960, and two

more, newspaper circulation and newsprint consumption,

are directly dependent upon literacy. It would be some-

what surprising if these variables were not rather well

associated with enrollment ratios. The remaining six

urbanization measures rather highly associated with

enrollment ratios are telephones per 1000 population,

percentage of population in communities of 2,500 or more

and of 100,000 or more--1960, the social security cover-

age scale, the coMbined index of economic development--

1950, and nuMber of radio receivers--1950

Fifteen of the urbanization measures relate to

enrollment ratiob at inconsequential levels: percentage

of population economically active--1950 and 1960, indus-

trial employment as a percentage of urban population--

1960, rate of growth of imports, percentage of GDP due

to manufacturing--1950 and 1960, number of radio trans-

mitters--1950 and 1960, road and rail density, infant

mortality rate--1950 and 1960, gross mortality rate--

1950 and 1960, and average rate of urbanization 1940-1950.
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One possible explanation for these findings would

be that the variables highly related to enrollment ratios

measure a different dimension than those related at a low

level--that is, that it is not appropriate to consider

all of these variables to be measures of a single dimen-

sion, urbanization. This explanation can be fairly

readily rejected. There is no clearly observable syste-

matic difference between the specific content of the

strongly related and the weakly related variables. More-

over, as has been noted, study after study reports that

all of these variables are highly interrelated. The

most recently reported large-scale cross-national factor

analysis used data series identical or equivalent to

twenty-six of the urbanization measures used in this

study. All but one of the twenty six variables are pre-

dicted by and included under a single factor, called

"wealth." The one remaining variable is related both

to wealth and to another factor.
1

It is concluded, then, that Hypothesis (2) receives

rather equivocal support from this data. In ten cases

1Sawyer, Table 3, particularly Sections B and Fo
pp. 162-67.
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the relationship between enrollment ratios and urbaniza-

tion measures is fairly high, in fourteen cases it is

quite low, and in the remaining fifteen cases the coef-

ficients of rank association range mostly between .30

and 050--non-trivial but not very high.

This throws some interesting light on the reFults

of previous studies which have found a very high cor-

relation between enrollment ratios and some of the

urbanization measures used here. Perhaps the best way

to compare coefficients obtained in previous studies,

which have usually used the Pearson product-moment cor-

relation statistic, with the results reported in Table 25

is in terms of proportional reduction in error of estima-

tion (P.R.E.) made possible by the relationship.
1

It is

well known that the square of a Pearson product-moment

correlation coefficient represents P.R.E. It has been

noted above that if there are no ties on either variable

the absolute value of a Tau coefficient of rank association

represents P.R.E. For most of the rank associations

between enrollment ratios and urbanization measures there

1
Costner.
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are no ties, or very few ties, on either variable. Con-

sequently, the absolute values obtained here can be con-

sidered as more or less comparable to the square of the

product-moment correlations between these same variables.

Product-moment correlations between enrollment and

urbanization measures generally produce coefficients

above .70--frequent1y much above that figure. A correla-

tion of .70 is approximately equivalent to a Tau of .49.

Of the 234 separate rank associations calculated between

enrollment ratios and urbanization measures fewer than

one-third (thirty-two percent) are at the level of .49

or higher.
1

The relationships between enrollment ratios and

urbanization measures reported here are thus lower--

often far lower-- than those usually reported. It is sug-

gested that previous large-scale cross-national statistical

studies have substantially overestimated this relation-

ship. This appears to be the result of two practices

common among previous studies. Most have included in their

analysis not only the developing nations but all (or most)

1
Note particularly the associations between GNP

per capita 1950 and 1960 and enrollment ratios. Of the
twelve coefficients only one--GNP per capita 1950 with
secondary enrollment ratio 1960--is above .49.
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of the highly developed "Western" nations. Since the

developed nations tend to all have high and nearly identi-

cal scores on most urbanization measures (nearly identical,

that is, in relation to the range of scores for all

societies)
1
their common presence tends to artifically

inflate correlation coefficients. The difficulty is com-

pounded when the Pearson product-moment statistic is used,

for it is very much influenced by the presence of a few

extreme values on the measures being correlated. When a

very wide range of nations is included, almost every data

series will have a few extreme values at either end. For

example, Ginsburg's mid-1950s data on GNP per capita range

from $40 (Nepal) to $2343 (U.S.A.). The highest score is

nearly twelve times as great as the mean score. Similarly,

the scores on the varidble, electricity generation in

kilowatt-hours per capita, 1955, range from 1 (Laos) to

6622 (Norway), with the highest score again being nearly

twelve times as great as the mean.
2

1
Inspection of the maps, distribution curves and

tables for the variables reported dm Ginsburg illustrate
clearly this pattern. Cf. Russett et al.

2
Ginsburg, pp. 18, 889
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This study, using a rank association statistic

and dealing with a limited range of nations, does not

suffer from either of these difficulties. Thus, the lower

values reported here are less statistically artifactual

and more nearly approximate the actual relationship between

enrollment ratios and utbanization within the Latin

American region.
1

Up to this point, then, it is apparent

that communicability and educational structural differ-

entiation are, as was hypothesized, highly and positively

related. However, urbanization is less closely associated

with enrollment ratios than has been thought. It appears

that previous studies have overestimated the latter

relationship, awing to the nature of their samples and

the statistic used.

Hypothesis (3)

Hypothesis (3), that enrollment ratios relate

more closely to utbanization measures than does struc

tural differentiation, is even less well supported by

these data than is Hypothesis (2). Of the thirty-nine

1The extent to which this finding is generalizable

to other developing areas is considered below.
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utbanization measures, almost half--seventeen--are about

as closely related to differentiation as to enrollment

ratios. Ten are more closely related to structural dif-

ferentiation and only twelve are clearly more closely

related to enrollment ratios.

The question arises, recalling the evidence pre-

sented in the preceding chapter, whether the relatively

high association between utbanization and differentiation

is an artifact of the strong association between differ-

entiation and enrollment. That is, it might be the case

that utbanization produces enrollment increases (by

increasing demand for schooling and/or by making more

money available to support schooling), which in turn leads

to increased differentiation. To consider this possi-

bility the multiple association of several utbanization

measures in 1950 and enrollment 1960 with structural dif-

ferentiation 1960 have been calculated. The results are

found in Table 26. The multiple association produces a

large increase over the simple association between utbaniza-

tion 1950 and differentiation 1960 only when GNP per



TABLE 26

SIMPLE AND MULTIPLE RANK ASSOCIATIONS

BETWEEN URBANIZATION 1950, EDUCATIONAL
STRUCTURAL DIFFERENTIATION 1960 AND

ENROLLMENT, BY LEVEL, 1960a
go. tw, ar

Simple Association:
GNP per capita 1950 with structural
differentiation 1960

Multiple Associations:
adding primary enrollment 1960 .64

adding secondary enrollment 1960 .79

_adding higher enrollment 1960 .66

Simple Association:
Percentage of GDP due to manufacturing 1950

with structural differentiation 1960

Multiple Associations:
adding primary enrollment 1960 .84

adding secondary enrollment 1960 .86

adding higher enrollment 1960 .83

Simple Association:
Percentage of population in communities of
20,000 or more 1950 with structural
-differentiation 1960

Multiple Associations:
adding primary enrollment 1960 .77

adding secondary enrollment 1960 .83

adding higher enrollment 1960 .75

Simple Association:
Number of radio receivers per 1000 population

1950 with structural differentiation 1960

Multiple Associations:
adding primary enrollment 1960 .67

adding secondary enrollment 1960 .80

adding higher enrollment 1960 .68

aFor data sources see Table 25.
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capita is used to measure urbanization. The relationship

between urbanization and differentiation appears to be

somewhat, but to no great extent,attributable to the inter-

vening effect of enrollment.

Hypothesis JAL

Hypothesis (4) receives very substantial support.

In ten of fourteen cases communicability measures are more

closely related to structural differentiation than to

enrollment ratios. Moreover, among these ten, the coeffi-

cients of association with structural differentiation are

for the most part considerably higher than those with

enrollment ratios.

The discussion of hypotheses (1), (2), (3), and

(4) has been concerned with the relationships between the

four dimensions at the same point in time. The remaining

four hypotheses refer to the relationships among the

dimensions over time. In light of the evidence concerning

the first four hypotheses the evidence relative to the

latter four presents no surprises. The discussion of each

will therefore be brief.
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Hypothesis (5) suggests that enrollment ratios in

1960 are more strongly predicted by urbanization in 1950

than by communicability in 1950. This hypothesis is not

supported. Communicability is as good a predictor of

enrollment ratios as is urbanization.

Hypothesis (6)

Hypothesis (6) suggests that structural differentia-

tion in 1960 will be more strongly predicted by communica-

bility in 1950 than by utbanization in 1950. This turns

out generally to be the case, although three of the 1950

urbanization measures--percentage of population urban,

percentage of GDP due to manufacturing, and number of

radio transmitters--predict 1960 differentiation as well

as the two 1950 communicability measures.

Hypothesis (7)

Hypothesis (7) is not supported. It is not the

case that urbanization in 1960 is better predicted by

enrollment ratios in 1950 than by differentiation in 1950.
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Of the twenty-eight 1960 urbanization measures half are

most strongly related to 1950 structural differentiation,

and four fewer--ten--are more strongly related to enroll-

ment ratios.

Hypothesis 1§3j_

Hypothesis (8), that communicability in 1960 is

better predicted by 1950 structural differentiation than

by 1950 enrollment ratios, is supported. Each of the four

1960 communicability measures is very much more highly

associated with 1950 structural differentiation than with

1950 enrollment ratios.

Summary

The following statements summarize the results of

this analysis. Educational structural differentiation

and communicability are very highly associated. Enrollment

ratios and urbanization are positively associated but at a

moderate level. Educational structural differentiation is

about as closely associated with utbanization as are

enrollment ratios. Educational structural differentiation
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is much more closely associated with communicability than

are enrollment ratios. Examining these relationships

over time, communicability in 1950 predicts enrollment

ratios in 1960 about as well as does ufbanization in 1950.

However, educational structural differentiation in 1960 is

much better predicted by communicability than by urbaniza-

tion. Urbanization in 1960 is about as well predicted

by 1950 educational structural differentiation as by 1950

enrollment ratios. However, educational structural differ-

entiation in 1950 is a much better predictor of 1960

communicability than are 1950 enrollment ratios.

In general, the predictions concerning the relation-

ships between communicability and educational structural

differentiation were accurate. However, the relationship

between enrollment ratios and urbanization was overesti-

mated, and the relationship between educational structural

differentiation and urbanization was underestimated. It

appears that educational structural differentiation plays

an important role in a greater variety of boundary-crossing

relationships than had been thought, and that increasing
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enrollment rapidly enough to raise enrollment ratios is not

highly associated with any of the boundary-crossing rela-

tionships considered here. The relative importance of

these two educational system dimensions will be considered

further in the last section of this chapter.

Generalizability of the Findings

To determine the extent to which these results

might be generalizable the rank associations of structural

differentiation and primary enrollment ratios with a

selected set of communicability and urbanization measures

have been calculated for the forty-nine nation set, using

data referable to approximately 1960. The coefficients

dbtained are reported in Table 29. The Latin American

pattern appears to hold for the large group of nations.

The communicability measures are much more strongly

associated with structural differentiation than with pri-

mary enrollment ratio. Structural differentiation is

about as well related to the urbanization measures as is

primary enrollment ratio. Moreover, the associations
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TABLE 27

RANK ASSOCIATIONS OF EDUCATIONAL STRUCTURAL
DIFFERENTIATION AND PRIMARY ENROLLMENT

RATIO WITH SELECTED NEASDRES OF

COMMUNICABILITY AND URBANIZATION:
FORTY-NINE NATIONSa

Educational
Structural
Differentiation

Primary
Enrollment
Ratiol

Measures of Communicability

Young scale of communicabilitay .50 .21

Young scale of economic
flexibilityb

.55 .12

Patents filed in U.S. patent

officec

.86 .26

Young scale of industrial
diversityd

.58 .04

Measures of Urbanization

Per capita income in $U.S.e .24 .36

Telephones per 1000 population
f

.22 .25

Percentage of population in com-
munities of more than 100,000g

.14 .28

Commercial energy consumption
per capitah

.29 .21

aRuth Young, pp. 33-35.

bIbid., pp. 53-55.
c
See Table 25.

dRuth Young, pp. 60-62.
e
Russett et al.,

f .

United Nations,
2 and 158.

gUnited Nations,
York: 1960), Table 6.

hUnited Nations,
i .

Ginsburg, Table

Table 44.

Statistical

Demographic

Statistical

XV.

Yearbook 1963, Tables

Yearbook, 1960 Weld

Yearbook, 1964, Table 131.
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between primary enrollment ratio and urbanization are

universally quite low.

A Model of Boundary-Crossing Relationships

In order to develop a model accurately depicting

the patterns of relationships among educational structural

differentiation, enrollment ratios, urbanization and com-

municability it will prove useful to make explicit another

set of conclusions which can be drawn from the evidence

presented in this chapter and the preceding chapter.

Among the four major dimensions being considered here

there are six unordered pairs. It is possible for all

of these pairs to determine the order--which best pre-

dicts the other over time. Urbanization in 1950 is as

good a predictor of structural differentiation in 1960

as is structural differentiation in 1950 a predictor of

urbanization in 1960. Urbanization predicts enrollment
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ratios about as well as enrollment ratios predict

urbanization.1

Communicability predicts structural differentia-

tion about as well as structural differentiation predicts

communicability. Communicability predicts enrollment

ratios more strongly than enrollment ratios predict com-

municability. Structural differentiation predicts

1
The difference in predictive strength between

these two dimensions is quite small. Using the uebani-

zativn measures available for both 1950 and 1960 the

average Tau for urbanization 1950 with enrollment ratios

1960 is .39. For enrollment ratios 1950 with urbaniza-

tion 1960 the average Tau is .34. C. Arnold Anderson,

using a world-wide set of nations and a longer time span

has found a much larger difference. National income

in 1938 predicts 1955 primary enrollment much more

strongly than 1930 enrollment predicts 1955 income.

"Excluding those countries with virtually complete
literacy, we find that these coefficients are .57 and

.20 respectively [using r2]. Moreover, the correlation

of 1938 with 1955 incomes is .75 and the addition of

1930 primary enrollments raises it to only .77."

C. Arnold Anderson, "Economic Development and Post-

Primary Education," Post Primary Education and Political

and Economic Development edited by Don C. Piper and

Taylor Cole (Darham: Duke University Press, 1964), p. 4.

The difference between Anerson's finding and the results

reported here may indicate that if a longer time span

were considered, uebanization would be found to be a

much better predictor of enrollment ratios than vice

versa. The difference may also be an artifact of the

different statistics, data series, and nations used.
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enrollment ratios more strongly than enrollment ratios

predict structural differentiation.

No evidence has as yet been presented concerning

the relationship b3tween urbanization and communicability

over time. Table 28 presents the coefficients of rank

associaion calculated to ascertain which of these two

dimensions in 1950 best predicts the other in 1960. The

two communicability measures available for 1950 and 1960

have been associated with four of the urbanization mea-

sures available for both dates. In every case 1950

urbanization is a better predictor of 1960 communicability

than is communicability in 1950 a predictor of 1960

urbanization. Figure 2 portrays these relationships, the

arrows indicating the direction in which the predictive

strength is greatest. It should be remembered that each

of these associations is to some extent reciprocal. The

unidirectional arrows simply indicate that a relationship

is much stronger in one direction than in the other.

Pulling together the major threads in the evidence

thus far assembled a simple model has been constructed



TABLE 28

RANK ASSOCIATION OF SELECTED MEASURES OF

URBANIZATION, WITH SELECTED.MEASURES OF

COMMUNICABILITY: LATIN AMERICAa

Economic
Flexi-
bility
1950

Indus-
trial

diversity
1950

Economic
Flexi-
bility
1960

GNP per capita 1950 .40

GNP per capita 1960 .08 .18

Percentage population
ueban 1950

.46

Percentage popula-
tion urban 1960
(in communities of

.43 .34

100,000 or more)

Number of radio
receivers per 1000
population 1950

.40

Number of radio
receivers per 1000
population 1960

.28 .20

Percentage of GDP
due to manu-
facturing 1950

.73

Percentage of GDP
due to manu-

.71 .86

facturing 1960

aFor data sources, see Table 25.

Indus-
trial

diversity
1960
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>Communicability

>Educational StructuralUrbanization <

Urbanization <

Communicability<

Communicability

Educational
Structural
Differentiation

Differentiation

>Enrollment ratio

>Educational Structural
Differentiation

>Enrollment ratio

>Enrollment ratio

Fig. 2. Direction of association over time between

four dimensions: Latin America.
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depicting the interrelationships between the four dimen-

sions. This model is presented in Figure 3. The arrows

indicate direction of strongest effect over time. Solid

lines indicate relatively strong associations. Broken

lines indicate relatively weak associations.

The data used for this study, from which the

model has been drawn, cannot of course be used further

to test the model. However, through the use of the

multiple association coefficient the adequacy of this

model as a summary of the interrelationships evidenced

in this body of data can be further demonstrated. For

example, if the model is accurate, the simple associa-

tion between urbanization at one point in time and

structural differentiation at a later time ought to be

considerably improved when the effect of communicability

at an intermediate time is added. One would not, how-

ever, expect the relationship between communicability

at one time and differentiation at a later time to be

much improved when the effect of utbanization at an

intermediate time is added. Data being available for



COMMUliICABILITYURBANIZATION

\ENALL NT
RATIOS < STRUCTURAL

DIFFERENTIATION

Educational Syste>/,'//

.10

wwall

Fig. 3. A model of some educational boundary-crossing

relationships: Latin America
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only two dates, 1950 and 19608 it is not possible to add

in the effect of variables at an intermediate time. Rather

the additional variables for each simple association are

considered at both the earlier and later dates. Using

the symbols introduced on page 179 the simple association

Al, B2 is compared with the multiple associations (Al,

Cl)B28 (A18C2)B28 (A18D1)B28 and (A18D2)B2; the simple

association Al8C2 is compared with the multiple associations

(A1,B1)C28 (Al8B2)C28 (A18D1)C2, and (A1,D2)C2; and so on

around the model.

The generalizations which summarize the results

of these calculations are listed in Table 29. The sup-

porting data are found in Appendix D. To give some idea

of the extent of improvement in the simple associations

when different variables are added the mean improvement

and the range of improvement are also listed. For

example, the mean difference between the simple associa-

tion of urbanization 1950 with communicability 1960 and

the multiple association of urbanization 1950 and differ-

entiation 1950 or 1960 with communicability 1960 is .217.

The differences range from .00 to .46.
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TABLE 29

MEAN IMPROVEMENT AND RANGE OF IMPROVEMENTS
OVER SIMPLE RANK ASSOCIATIONS BETWEEN

URBANIZATION, COMMUNICABILITY, EDUCATIONAL
STRUCTURAL DIFFERENTIATION AND ENROLLMENT
RATIOS WHEN.SPECIFIED MULTIPLE. ASSOCIATIONS

ARE CALCULATED: LATIN AMERICAa

A. Urbanization 1950 with Communicability
1960
1. Much improved when Differentia-

tion added
2. Not improved when Enrollment

ratios added

B. Urbanization 1950 with Differentia-
tion 1960
1. Much improved when Communica-

bility added
2. Not improved when enrollment

ratios added

C. Urbanization 1950 with Enrollment
ratios 1960
1. Slightly improved when

Communicability added
2. Improved when Differentiation

added

D. Communicability 1950 with
Differentiation 1960
1. Not improved when Enrollment

ratios added
2. Not improved when urbanization

added

Improvement

Mean Range

.

.217 .00-.46

.019 .00-.07

.232 .01-.47

.035 .00-.12

.079 .00-.45

.118 .00-.45

.010 .00-.02

.040 .00-.14



TABLE 29--Continued

E. Communicability 1950 with
Enrollment ratios 1960
1. Improved when Urbanization

added
2. Slightly improved when

Differentiation added

F. Communicability 1950 with
Utbanization 1960
1. Improved when Differentiation

added
2. Improved when Enrollment

ratios added

G. Differentiation 1950 with
Enrollment ratios 1960
1. Improved when Utbanization

added
2. Not improved when Communicability .011

added

Improvement

H. Differentiation 1950 with Urbaniza-
tion 1960
1. Improved when Enrollment ratios .138

added
2. Not improved when Communicability .046

added

I. Differentiation 1950 with
Communicability 1960
1. Not improved when Enrollment

ratios added
2. Not improved when Urbanization .064 .00-.28

added
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TABLE 29--Continued

J. Enrollment ratio 1950 with
Urbanization 1960
1. Improved when Communicability

added
2. Improved when Differentiation

added

K. Enrollment ratio 1950 with
Communicability 1960
1. Improved when Urbanization

added
2. Much improved when Differentia-

tion added

L. Enrollment ratio 1950 with
Differentiation 1960
1. Much improved when Utbaniza-

tion added
2. Much improved when Communica-

bility added

Improvement

Mean Range

.148 .00-.63

.197 .00-.64

.181 .00-.55

.479 .25-.59

.253 .02-.57

.471 .32-.56

a
Supporting . data: See Appendix D.



-4

218

These results provide support for the model as a

representation of the interrelationships among the four

dimensions. Section E of Table 29 provides the only

puzzle. The model suggests that the simple association

between communicability 1950 and enrollment ratios 1960

ought to be substantially improved when structural dif-

ferentiation is added and little improved when urbani-

zation is added. The reverse is the case. Considering

that the results fit the model in all the other cases,

this may be an artifact of the particular variables

chosen, or it may indicate that the variables not included

in this analysis are particularly important in the one

case. Or it may indicate that the model is not a com-

pletely adequate representation of all of the interrela-

tionships considered. Sections J, K, and L illustrate the

relatively weak predictive strength of enrollment ratios.

No matter what is added to the simple associations noted

in these three sections a substantial improvement in the

coefficients results.

....At. otoft
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These multiple associations give added weight to

the notion that educational structural differentiation

is a dimension of considerable importance to the rela-

tionships between educational systems and their environ-

ments. A highly urbanized society in 1950 is likely to

have relatively high enrollment ratios in 1960. A

society which ranks relatively highly on urbanization

measures in 1950 and also has a highly differentiated

educational system, at either 1950 or 1960, is more likely

to have relatively high enrollment ratios in 1960. A

society with relatively high enrollment ratios in 1950 is

somewhat likely to be relatively highly communicative in

1960. A society with relatively high enrollment ratios

in 1950 and a highly differentiated educational system at

either date is much more likely to rank relatively highly

on communicability measures in 1960. This is the case

to a greater or lesser extent for all of the simple

associations considered.

Indeed, considering all of the simple associations

to which differentiation has been added, the mean

ro,
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improvement over the simple association coefficients is

.1728. This is higher than the average improvement

produced among all the simple associations when utbani-

zation or communicability are added (.1429:and .1335

respectively) and is more than twice as high as the mean

improvement produced by adding enrollment ratios (.0815).

The effect of differentiation on relationships between

the two extra-educational dimensions, urbanization and

communicability, is almost as great as its effect on the

relationships whidh cross the boundaries of the educa-

tional system.

Using the systems perspective adopted in this

work a total society can be viewed as a complexly

interacting set of subsystems (e.g., educational system,

economic system, political system, etc.) joined together

by communicative links or channels, along which informa-

tion relative to changes in one part of the system is

transmitted to other parts. As these communicative links

become more differentiated they are able to transmit or

process a greater diversity of information, and the various
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subsystems are increasingly able to respond to one another.

To establish a highly differentiated educational system

is peehaps to establish a rather effective set of such

communicative links, not only between the educational

system and other systems, but between other systems

themselves.



CHAPTER VII

SUMMARY AND IMPLICATIONS

A Brief Summary

In looking back over the preceding pages two

general findings stand out. First, considering educa-

tional structural differentiation as a process, it tends

to be evolutionary, though not in a strictly unilineal

fashion. As was shown in Chapter IV, the general sequence

of item acquisition appears to be approximated by the

order of items on a scale. It is therefore possible to

predict rather successfully over a short period of time

the structural elements which systems will next acquire.

Second, educational structural differentiation,

considered as a state, plays a very important role in the

adaptation of educational systems to a wide range of

environmental changes. With reference to the way in which

education's contribution to development is typically

phrased, it is of particular note that educational struc-

tural differentiation relates to most of the extra-



educational variables considered here as well as or better

than enrollment ratios.

Before considering some of the implications of

these major findings each of the preceding chapters will

be briefly reviewed. In Chapter I the systems analytic

perspective guiding much of this work is briefly outlined,

and structural differentiation is defined, both as a

process and as a state. It is noted that within the

systems perspective, structural differentiation is one of

the key mechanisms by which systems map information con-

cerning environmental change into themselves. It is thus

a key dimension in understanding system adaptiveness is4! or

lack thereof. Moreover, it is suggested that the level of

structural differentiation in a system at any point in

time is a good index of the ability of the system further

to adapt.

Chapter II is concerned with methodology. The

appropriateness of Guttman scalogram analysis as a tech-

nique to measure the structural differentiation of educa-

tional systems is indicated, and the mechanics of the

technique are briefly described. The list of possible
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scale items used in this study is presented, and the uni-

verse of nations against which these items have been

tested is noted. The chapter concludes with a discussion

of the nature of the available cross-national data and

the restrictions which are imposed by it on analytic tech-

niques used.

In Chapter III the scales developed to measure

educational structural differentiation in1960 are pre-

sented. The first is a thirty-four item scale of struc-

tural differentiation among the educational systems of

the nineteen autonomous Latin American nations. It was

possible to generalize this scale, and the resulting

twenty-two item, forty-nine nation scale is also found in

Chapter III. Additionally, separate subscales of the

structural differentiation of higher education, secondary

education, agricultural education, and special education

are reported. Among them, these four subscales pick up

most of the few candidate items not fitting the full

Latin American scale. Although there are some differ-

ences between the full scale and the subscales in the

ranks assigned to nations, it is concluded that it is
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the full scale as a measure of the

structural differentiation of total educational systems

in Latin America. Some of the information carried by the

sdbscales is lost, but very little.

Chapter IV details the arguments and evidence

leading to the conclusions lis ted in the first paragraph

of this chapter. Two hypotheses are advanced. 1) The

sequence of acquisition of structural elements in educa-

tional systems in Latin America has tended to follow the

item ranking on the scale of educatio

ferentiation for that area. 2) Given

nal structural dif-

knawledge of the

level of differentiation of an educational system at a

particular point in time, it is possible t o predict with

better than 50 percent accuracy the structu al elements

which the system will next acquire. To evaluate the first

hypothesis the actual dates of acquisition of s cale items

were found for the Latin American systems. Alth

available data is far from complete, it does lend

ugh the

credence

to the hypothesis. In order to test the second hypothesis

a scale of educational structural differentiation for 1950

is presented, and compared with the 1960 Latin American
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scale. The second hypothesis receives very substantial

support.

In Chapter V attention is given to cross-sectional

correlations between variables within the boundaries of

educational systems. The associations between structural

differentiation, segmentation, and enrollment are par-

ticularly considered. Although, as one would expect,

enrollment is very closely associated with segmentation,

structural differentiation is also closely associated with

it. Moreover, the two structural dimensions are more pre-

dictors of than predicted by enrollment, which represents

a reversal of the way the relationships are often treated.

A simple model depicting the relationships between these

three dimensions is presented. Enrollment ratios are next

considered. Structural differentiation is very weakly

associated with such ratios. However, it is discovered

that, at the secondary level, differentiation, when act-

ing in concert with enrollment, is a fairly good predictor

of enrollment ratios.

Relationships which cross the boundaries of edu-

cational systems are the particular focus of Chapter VI.
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Within the educational system, structural differentiation

and enrollment ratios are considered. The latter are of

interest because they are the most widely used indicators

of educational output in cross-national studies. Indeed,

enrollment ratios are the only output-related data series

available for many developing systems. Outside of the

educational system two dimensions, urbanization and com-

municability, are examined. Urbanization is the term

chosen to refer to whatever it is that is measured by

such traditional "development" indicators as GNP per

capita, commercial energy consumption, number of news-

papers and telephones, etc., all of which have

repeatedly been found to be highly interrelated. Com-

municability refers to the differentiation or information-

processing capability of social systems other than the

educational system. Using a large assemblage of data

eight specific hypotheses concerning the relationships

between structural differentiation, enrollment ratios,

urbanization and communicability are tested. These eight

are specifications of a broader two-part hypothesis which

suggests that 1) structural differentiation relates highly
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to communicability and less highly to urbanization, and

2) enrollment ratios relate highly to urbanization and

less highly to communicability.

As it turns out, educational structural differen-

tiation is highly associated with communicability. How-

ever, such differentiation is almost as highly associated

with urbanization. Moreover, although enrollment ratios

are weakly associated with communicability, they are also

not very highly associated with urbanization measures.

The relationships found in this study between enrollment

ratios and urbanization measures are lower, in some cases

far lower, than those found in previous studies which

have considered these same variables. It is suggested

that previous studies have overestimated the association

due to the interacting effects of the samples of societies

they have dealt with and the statistic they have used.

With evidence available both for 1950 and 1960 a

simple model of the relationships between the four major

dimensions--educational structural differentiation,

enrollment ratios, communicability and urbanization--over

time is developed. By calculating the multiple associations
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among the four dimensions over time the adequacy of the

model is demonstrated. Educational structural differen-

tiation is found to play a very strategic role in educa-

tional system adaptiveness, not only standing alone, but

in conjunction with the other three dimensions.

Some Implications

Because it has followed a strategy which is

oriented toward theory-building, the results of this study

may be thought to be of primary interest to the theorist

whose attention is directed toward an explanation of edu-

cation-development relationships. But this study may have

something to say to the planner as well.
1

The work reported in Chapter IV, concerned with

structural differentiation as a process, is perhaps of

most direct'interest to the planner. A scale of educa-

tional structural differentiation may be thought of as

1Planning and theory-building are not presumed to

be necessarily mutually exclusive, although individuals

tend to concentrate their efforts on one or the other

activity. It is to be hoped that educational planning

(at least that planning which is more than an elaborate

rationalization and projection of the status quo and

status quo ante) is solidly founded in what we do know

about the relationships between education and other

social systems. To the extent that theory-building is an

attempt to systematize and simplify such knowledge, it

ought to be an important input into the planning process.
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providing a codification and organization of experience.

It indicates the approximate sequence in which structural

elements have been acquired and permits fairly successful

prediction as to which structural elements systems will

next acquire, at least over the short run. It is not

claimed that the experience of other nations in the past

is an infallible guide to the actions which a nation

should take in the future. And it should be remembered

that the fit between scale sequence and chronological

sequence of item acquisition is not perfect. Particularly

it must be stressed that unforeseen technological or

social changes may dramatically affect the "importance" of

certain structural elements, and render some parts of the

experience meaningless.
1

But to suggest that a scale is not an infallible

guide to future action is not to say that it should be

ignored. To say this would be to claim that others'

experience is completely irrelevant. For example, if

planners in a Latin American nation whose most advanced

scale item is a university-level teacher training insti-

tution are considering establishing a faculty of Sociology

1This is, of course, a problem endemic to all

sorts of planning. The unforeseen or unforeseeable may
make even the most carefully drawn and sophisticated

plan irrelevant.
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or a graduate faculty, they should at least be aware that

almost every other system in which these items have been

instituted has a whole series of intervening items. It

may be decided to go ahead anyway (as happened, inten-

tionally or not, in Costa Rica), but planners should at

least know that they are flying in the face of experience

when they choose to do so.

In Chapters V and VI relationships within educa-

tional systems and across system boundaries are separately

considered. Two separate models are advanced. By combin-

ing the two models a more complete picture of the inter-

relationships between the several dimensions considered

in the two chapters may be developed. In Figure 4 is

depicted one model which appears to summarize much of the

information contained in Chapters V and VI. The solid

arrows indicate relatively high associations over time.

The broken arrows indicate relatively weak associations

over time. The adequacy of this model has not been com-

pletely tested. However, a very useful next step beyond

the present analysis would be to test this combined model

in the same fashion as the model presented in the
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preceding chapter has been tested, using multiple associa-

tion coefficients. Given the complexity of the model,

this testing would necessitate some very careful hypothe-

sizing and an awesome amount of calculation, but the

necessary measures of each of the dimensions for at least

two points in time are available. To the extent that

Figure 4 accurately depicts the interrelationships among

the several dimensions included, it shows quite clearly

the import.ance of structural differentiation in both

within-system and boundary crossing relationships.

This study suggests several other directions which

additional work might usefully take. It would, for

example, be helpful to determine what penalties are

attached to scale error--to determine what consequences

may follow from a decision to establish structural ele-

ments in a sequence radically different from that followed

by other systems. A number of presumably important vari-

ables have been excluded from consideration here, for

lack of data or for lack of appropriate measurement tech-

niques. Understanding would be considerably improved if

better measures of educational system output could be
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developed and if some way of measuring the communicative

links which bind the various structural elements together,

and which connect them with the environment, could be

devised.

The last-mentioned measure would be particularly

useful in examining a problem which has not been consid-

ered, that of over-differentiation. As a system adds new

types of structural elements, it is faced with the problem

of integrating them into the system. New communicative

links must be established and old links must be altered.
1

Without the establishment of such links, structural dif-

ferentiation can lead to increasing fragmentation and

parochialization, and perhaps be an impediment to the

adaptability of the system. Lacking a measure (or

measures) of system organization, consideration of this

matter must remain ideosyncratic and speculative.

In addition to gathering data and developing

measures so as to plug in additional dimensions, it would

be most helpful to acquire information sufficient to

extend this analysis over a longer period of time,

1
Parsons has noted that "differentiation processes

. . . pose new problems of integration for the system.
The operations of two (or more) categories of structural
units must be coordinated where only one category existed
before." Parsons, Societies: Evolutionary and Comparative
Pers ectives, p. 23. Cf. also Coleman, Education and
Political Development, p. 15.
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expanding it beyond the two dates to which it is now

limited. This would allow a systematic consideration of

feedback relationships and permit more direct evaluation

of the combined model just presented.

Particularly helpful in expanding the analysis

presented in Chapter IV would be the development of a

scale of educational structural differentiation in Latin

America representing the present, or as near the present

as possible. Additionally, a more extensive data search

might make it possible to date the acquisition of a

greater proportion of the scale items. This would pro-

vide a less sketchy test of the "sequence" hypothesis

advanced in that chapter.

Complementing these extensions of the cross-

national approach used here, a series of historical case-

studies would be quite useful. Such studies could attempt

to isolate the events leading to the estdblishment of

various structural elements in different systems. They

might be particularly helpful in unravelling the inter-

relationships between structural elements, in explaining

why certain elements tend to precede or follow others.

1.,
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In addition to the substantive contributions this

study may have made, it appears to have relevance to some

of the problems of methodology in the comparative study

of education. It has first of all demonstrated the use of

a measurement technique, Guttman scalogram analysis, which

may have utility for the study of educational system

dimensions other than structural differentiation. It

might be possible, for example, to develop a scale (or

scales) of educational system performance characteristics,

perhaps using, among others, some of the items rejected

from the present study because they appear to reflect

performance rather than structural differentiat2on (see

Chapter II).

One of the particular advantages of scalogram

analysis is its demonstration of unidimensionality. As

Winch and Freeman have noted, a scale provides a typology

"with a single empirical referent."
1

This brings one to

another methodological contribution of this study. It is

noted in Chapter I that the author regards as the primary

purpose of comparative studies the generalization and

specification of propositions--statements of relation

;Winch and Freeman, p. 642.
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between variables. But to fulfill this purpose it is

necessary to have typologies with single identified

referents. That is, it does little good to discover that

the relation between variables x and y differs, or is the

same, in systems of types A and B, if one is not clear as

to how, precisely, types A and B are themselves different.

As is noted in Chapter III, one of the difficulties with

often-used regional typologies relates to this point. It

is not particularly informative to note that two variables

are related in one faghion in Latin America, say, and

another fashion in sub-Saharan Africa, because one does

not know precisely in what respects the two regions differ,

or are similar. That is, a proposition, one of whose

terms has a very unclear empirical referent, carries very

little information.

It is suggested that it may prove very helpful in

attempting to understand how educational systems relate

to other social systems, and to understand how the various

dimensions of educational systems interrelate, to order

the information which has been accumulated concerning

relations within educational systems and across system
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boundaries according to the level of structural differen-

tiation of the educational systems. One would not want

to stop after such an exercise, of course, as there are a

variety of other dimensions (system performance ghould be

particularly interesting) which could also be controlled.

But educational structural differentiation can be a good

place to begin the attempt to develop statements of

generalization and specification. It is not only subject

to unidimensional measurement, but, as this study has

also demonstrated, it is a dimension of both empirical

and theoretical importance to understanding the ability

of educational systems to adapt to changes in their

environments.
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A GUTTMAN SCALE OF NATIONAL COMMUNICABILITY FOR THE
NINETEEN AUTONOMOUS LATIN AMERICAN NATIONSa

Step
No. Item

Proportion
Having Item Error

le There were functioning political
parties as of 1963 .79 1

Unions are not controlled by
the government 0

2. There is a free domestic press .74 0

There was a wholly elective
legislature in 1963 1

There is a wholly elective
functioning legislature, 1963 2

3. There is no dictator form of government,
nor has there been a conservative
counter-revolution with suppresion of
the legislature, and elections in
1963-64.

4. There are Supreme Court Justices
elected or appointed for life

5. The national has a federal form of
government

. 58

. 37

. 26

6. There is an unlimited right to strike .16

There are frequent strikes

2

0

2

1

2

a
Source. Ruth Young, p. 38.
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A GUTTMAN SCALE OF ECONOMIC INSTITUTIONAL FLEXIBILITY FOR THE
NINETEEN AUTONOMOUS LATIN AMERICAN NATIONSa

Step Proportion
No. Item Having Item Error

1. Nation has unit of Central Banks Org. .84 0

2. Nation belongs to Free Trade Association
or Central American Common Market .68 2

3. Nation exports any manufactured goods .74 0

4. Nation has any type of Chamber of
Commerce unit .63 0

5. Nation has unit of Latin American Council
on Oceanography .47 0

6. Nation has unit of International
Scientific Council .42 0

Nation belongs to Free Trade Assoc. 2

Nation has public stock exchange 2

Nation has unit of International Union
of Testing and Research Laboratories
for Materials and Structures 1

7. Nation belongs to Latin American Iron
and Steel Institute .37 1

Nation exports manufactured metals
and some other export as well 1

Nation has unit of International
Organization for Standardization 1

Nation has unit of Organization for
Buildings and Public Works 2

8. Nation exports both manufactured metals
and machinery .32

Nation has national unit of Chamber
of Commerce 1

9. Nation has national unit of Cooperatives .26 1

Nation has unit of Organization for
Research on Income and Wealth 2

Nation belongs to Conference on
Large Electrical Systems 1

10. Nation has unit of Insurance and
Reinsurance Prokers .21 1

Nation has unit of Physics Union 1

11. Nation has unit of Business and
Professional Women's Club c10 0

a
Source. Ruth Youngo p. 56.
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A GUTTMAN SCALE OF INDUSTRIAL DIVERSITY FOR THE NINETEEN
AUTONOMOUS LATIN AMERICAN NATIONSa

Proportion
Item Having Item Error

Nation manufactures cement .89 0

Nation has a petroleum refinery .68 0

Nation manufactures wool yarn .37 1

Nation manufactures steel .37 1

Nation manufactures man-made yarn .42 0

Nation manufactures aircraft .26 0

Nation manufactures motor vehicles .26 0

Nation manufactures locomotives .00 NOM

a,Adapted from Ruth Young, p. 59
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SCALE OF AREAS OF COVERAGE OF LATIN AMERICAN
SOCIAL SECURITY PROGRAMS

Step Proportion

No. Item Having Item Error

1.* Nation has program covering work accidents 1.00

2. Nation has program covering maternity .95

Nation has program covering sickness .84 1

3. Nation has program covering death .68 0

Nation has program covering invalidism .68 0

Nation has program covering old age .68 0

4. Nation has program of family subsidies .37 2

5. Nation has program of unemployment
insurance .16 0

* The item in Step 1 is not properly part of the scale,

being present in all nineteen nations. It is included

to give a complete picture, but is not used in computing
coefficients of reproducibility or scalability.
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SCALE OF ECONOMIC INSTITUTIONAL FLEXIBILITY
LATIN AMERICA 1950a

Step Proportion
No. Item Having Item Error

1. No legal discrimination against foreign .95 0

patent applicants
2. Member of Pan American Union of Technical

Experts in the Field of Economic Sciences .63 1

3. Bureau of any world news agency .58 0

4. Member of South American Petroleum
Institute .37 2

5. Exports any manufactured goods .37 0

Bureau of both U. S. and European
new agencies .37 0

6. Member of International Council of
Scientific Unions .32 0

Exports manufactured metal and some
other export .26 1

National unit of International Chamber
of Commerce .26 1

Member of International Office for
Weights and Measures .26 1

7. Member of International Organization for
Standardization .21 1

8. National newsagency .26 0

9. Member of International Society of Soil
Sciences .05 0

C.R. = .96
C.S. = .78

a
Sources: Patent laws: United Nations, The Role of

Patents in the Transfer of Technology to Developing Countries
(New York: 1964); New agencies: Unesco, World Communication:
PresS, Radio, Film, Television' (3d ed.; Paris: 1956); Exports:

Oxford Economic Atlas of. the World (Oxford: Oxford University
Press, 1954); all others: Union of International Associations:
Yearbook of International Organizations 1950 (New York: Hafner

Publishing Company, 1950).
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SCALE OF INDUSTRIAL DIVERSITY
LATIN AMERICA 1950a

Step
No. Item

Proportion
Having Item Error

1. Nation manufactures cement .58 1

2. Nation has petroleum refinery .42 2

3. Nation manufactures cotton yarn
or fabric .53 1

Nation manufactures boots and shoes .53 1

5. Nation manufactures man-made yarn
or fabric .42 0

6. Nation manufactures any non-ferrous
metal .42 1

7. Nation manufactures steel .26 1

8. Nation manufactures wool yarn .05 0

C.R. = .95
C.S. = .72

aAll data from Oxford Economic Atlas of the World
(Oxford: Oxford University Press: 1954).
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APPENDIX C

SOURCES OF DATA FOR TABLE 26

Measures of Communicability

Young scale of communicability 1960.
See Appendix A.

Young scale of economic flexibility 1960.
See Appendix A.

Young scale of industrial diversity 1960.
See Appendix A.

247/268

Patents filed in U. S. Patent Office 1960A
Journal of the Patent Office Society, XLVI (February, 1964),
83-171; United Nations, The Role of Patents in the Transfer of
Technology to Developing Societies (Naw York: 1964); and United
International Bureauxfor the Protection of Intellectual Property,
Industrial Property, II (December, 1963) 274-76, and III
(December, 1964), 276.

Lieuwen typology armed forces in politics*
Edwin Lieuwen, Arms and Politics in Latin America

Maw York: Frederick A. Praeger, 1961).

Shapiro classification types of government*
Samuel Shapiro, Invisible Latin America (Boston: The

Beacon Press, 1963), Chapter 2.

Number of revolutions*
Lewis F. Richardson, Statistics of Deadly Quarrels

(Pittsburgh: The Boxwood Press, 1960).

Number of wars*
Ibid.

Cutright measure of political development*
Phillips Cutright, "National Political Development:

Measurement and Analysis," American Sociological Review, XXVIII,
No. 2 (1963), 255.
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Almond index Q1 political competitiveness*
Gabriel Almond and James S. Coleman, The Politics of

the Developing Areas (Princeton: Princeton University Press/

1960)7 p. 535.

Scale of economic flexibility 1950

See Appendix A.

Scale of industrial diversity 1950

See Appendix A.

Percentage of population White*
International Labour Office, Indigenous Peoples,. liking_

and Working Conditions of Aboriginal population in Inde endent

Countries (Geneva 1953)7 Chapter II.

Percentage of population Indian

Union Panamericana, Estudio Economico y Social de

America Latina, 1961, Segunda Parte, Aspectos Sociales,

Volumen II, Cuadros Figuras (Washington: 1963), 260.

Measures of Urbanization 1960

Telephones Res. capita*
United Nations, Statistical Yearbook 1963 (New York

1963)7 Tables 2 and 158.

Per capita consumption of commercial energy*

United Nations, Statistical Yearbook 1964 New YtIrk;

(1964)7 Table 131.

_A2LeLs_.ae rate of urbanization 1945-1955*
Economic Bulletin for Latin America, II (February,

1957), 16.

GNP per capita*
Bruce M. Russett et al., World Handbook of Political

and Social Indicators (New Haven: Yale University Press/

1964), Table 44.
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Percentage of population economically active
Statistical Abstract of Latin America 1965 (9th ed.

Los Angeles: University of California Center of Latin American
Studies, 1966), Table 34.

Percentage of population in communities of 2 500 or more*
ECLA, Economic Development in Latin America in the Post-

War Period, II (Washington: 1960), 144.

Percentage of population in communities of 100 000 or more
Statistical Abstract of Latin America 1965, Table 8.

Electricity generation kwh per capita*
Norton Ginsburg, htlas of Economic Development

(Chicago: University of Chicago Press, 1961), Table 38.

Industrial employment as a percentage of urban population*
W. Stanley Rycroft and Myrtle Clemmer, A Study of

Urbanization in Latin America (New York: United Presbyterian
Church in the U. S. A., 1963), p. 4.

Rate growth of imports*
ECLA, Economic Development of Latin America in the

Post-War Period, II, 49-59.

Percentage of GDP due to manufacturing
Union Panamericana, Estudio Social de America Latina

1962 (Washington: 1964), Cuadro 52, p. 73.

Proportion of population over 15 years illiterate*
United Nations, Statistical Yearbook 1963 (New York:

1963), Table 5.

Newspaper circulation per 1100 population*
Statistical Abstract of Latin America 1962 (6th ed.

University of California Center of Latin American Studies,
1963), Table 19.

Kilograms of newsprint consumption per capita*
Ibid.



Number of radio transmitters
Unesco, Statistics on Radio and Television: 1950-

1960 (Paris: 1963), Table 1.

Number of radio receivers per 1 000 population
Ibid., Table 2.

International mailflow*
Ginsburg, Table 44.

Number of motor vehicles per 1,000 psiulle
Statistical Abstract of Latin America 1962, Table 79.

Road density km. Rer_1,000 square miles*
Ibid., Table 81.

Rail density km. Res. 1,000 square, miles*
Ibid., Table 82.

Social security coverage scale
See Appendix A.

Calories consumed per day per capita*
U. S. Congress, Joint Economic Committee, Subcommittee

on Foreign Economic Policy, Food and People, 87th Congress,
First Session, 19610 p. 7271.

Proteins consumed per day per capita*
Ibid.

Hospital beds per capita*
Statistical Abstract of Latin America 1962, Table 15.

Percentage of urban population served by piped water
1958-1961*
Union Panamericana, America en Cifras: 1963, VII,

Estudios Sociales i Del Traba'o (Washington: 1963), 3.

Persons per physician*
Statistical Abstract of Latin America 1962, Table 15.
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Infant mortality rate

272

Union Panamericana, Estudio Social de America Latina
1963-1964 (Washington: 1964) Cuadro 5, p. 15.

Gross mortality rate
Union Panamericana, Estudio Social de America Latina,

1962, Cuadro 15, p. 27.

Measures of Urbanization 1950

Average rate of urbanization pre-1950 intercensal per
(communities of 20,000 or more)
Union Panamericana, Estudio Economico y Social de

America Latina, 19610 Sequnda Parte, Aspectos Sociales, II
Cuadros y Flamm, 289.

GNP per capita
Ibid., p. 229.

Percentage of population economically active
rbid., p. 235.

Percentage of population in communities of 20 0
rbid., p. 229.

Percentage of GDP due to manufacturin
Union Panamericana, Estudio Social de America

1962, p. 73.

Percentage of population over 15 illiterate
Union Panamericana, Estudio Economico y Soc

America Latina, 19610 Segunda Parte, Aspectos Socia
Cuadros y Figurasi 229.

Combined index of economic development
Ibid0.

Number of radio transmitters
Unesco, Statistics on Radio and Televisi

Table 1.

iod

00 or more
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ial de
les,,II,

One 1950-....1960:



Number of radio receivers per I./002 Ropulation
Ibid.: Table 2.

Infant mortality rate
Union Panamericana: Estudio Social de America Latina

1962, Cuadro 15.

Gross mortality, rate
Ibid.

IrData collected and sapplied by Dr. Ruth Youngo Cornell

University. Citations refer to original source of data.
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SUPPORTING DATA FOR TABLE 30

27,075

Simple and multiple associations between educational

structural differentiation, 1950 and 1960, enrollment ratios,

1950 and 19609 selected measures of communicability, 1950

and 1960, and selected measures of urbanization, 1950 and

1960.
a

11070 11

'The two communicability measures used in this exercise
are the only two available for both dates. The urbanization
measures used, selected from among the few available for both
dates, were chosen to be as representative as possible.

For data sources see Table 26.
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Associations
Al Multiple Simple

GNP per capita 1950 wlth economic flexibility 1960 .40
adding structural differentiation 1950 .55
adding structural differentiation 1960 .65

GNP per capita 1950 with industrial diversity 1960 .39
adding structural differentiation 1950 .85
adding structural differentiation 1960 .82

% GDP due to manufacturing 1950 with economic
flexibility 1960 .73

adding structural differentiation 1950 .73
adding structural differentiation 1960 .73

% population urban 1950 with industrial diversity 1960 .63
adding structural differentiation 1950 .85
adding structural differentiation 1960 .91

Number of radio receivers per 1,000 population
1950 with economic flexibility 1960 .40

adding structural differentiation 1950 .53
adding structural differentiation 1960 .65

A2

GNP per capita 1950 wlth economic flexibility 1960 .40
adding primary enrollment ratio:1960 .41
adding secondary enrollment ratio 1960 .41
adding higher enrollment ratio 1960 .44

GNP per capita 1950 with industrial diversity 1960 .39
adding primary enrollment ratio 1960 .44
adding secondary enrollment ratio 1960 .46
adding higher enrollment ratio 1960 .46

% GDP due to manufacturing 1950 with economic
flexibility 1960 .73

adding primary enrollment ratio 1960 .76
adding secondary enrollment ratio 1960 .75
adding higher enrollment ratio 1960 .75
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Associations

A2 Multiple Simple

% population urban 1950 with industrial diversity 1960
adding primary enrollment ratio 1960 .63
adding secondary enrollment ratio 1960 .63
adding higher enrollment ratio 1960 .59

Number of radio receivers per 1,000 population
1950 with economic flexibility 1960

adding primary enrollment ratio 1960 .39
adding secondary enrollment ratio 1960 .41
adding higher enrollment ratio 1960 .41

31

GNP per capita 1950 with structural differentiation 1960
adding economic flexibility 1950 .70
adding economic flexibility 1960
adding industrial diversity 1950 .77
adding industrial diversity 1960 .82

Ye GDP due to manufacturing 1950 with structural
differentiation 1960

adding economic flexibility 1950 .83
adding economic flexibility 1960 .75

% population urban 1960 with structural
differentiation 1960

adding industrial diversity 1950 .82
adding industrial diversity 1960 .86

Number of radio receivers per 1,000 population 1950
with structural differentiation 1960

adding economic flexibility 1950 .71
adding economic flexibility 1960 .69

. 63

. 40

. 35

. 74

. 70

. 49

32

GNP per capita 1950 with structural differentiation 1960 .35
adding primary enrollment ratio 1960 .44
adding secondary enrollment ratio 1960 .47
adding higher enrollment ratio 1960 .41

.ket
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Associations

B2 Multiple Simple

% GDP due to manufacturing 1950 with structural
differentiation 1960 .74

adding primary enrollment ratio 1960 .79
adding secondary enrollment ratio 1960 .81
adding higher enrollment ratio 1960 .70

% population urban 1950 with structural
differentiation 1960 .70

adding primary enrollment ratio 1960 .70
adding secondary enrollment ratio 1960 .70
adding higher enrollment ratio 1960 .70

Number of radio receivers per 1,000 population 1950
with structural differentiation 1960 .49

adding primary enrollment ratio 1960 .50
adding secondary enrollment ratio 1960 .50
adding higher enrollment ratio 1960 .49

Cl

GNP per capita 1950 with primary enrollment ratio 1960
adding economic flexibility 1950 .46
adding economic flexibility 1960 .32
adding industrial diversity 1950 .35
adding industrial diversity 1960 .37

. 32

GNP per capita 1950 with secondary enrollment ratio 1960 .54
adding economic flexibility 1950
adding economic flexibility 1960
adding industrial diversity 1950
adding industrial diversity 1960

GNP per capita 1950 with higher enrollment ratio 1960
adding economic flexibility 1950 .70
adding economic flexibility 1960 .41
adding industrial diversity 1950 .45
adding industrial diversity 1960 .45

Percentage GDP due to manufacturing 1950 with
primary enrollment ratio 1960

adding economic flexibility 1950
adding eco omic flexibility 1960

. 62

. 55

. 58

. 58

. 57

. 23

. 37

. 12
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Associations

Cl Multiple

.54

.27

Simple

.18
Percentage GDP due to manufacturing 1950 with
secondary enrollment ratio 1960

adding economic flexibility 1950
adding economic flexibility 1960

Percentage GDP due to manufacturing 1950 with
higher enrollment ratio 1960 .32

adding economic flexibility 1950 .62

adding economic flexibility 1960 .35

Percentage population urban 1950 with primary
enrollment ratio 1960 .49

adding industrial diversity 1950 .49

adding industrial diversity 1960 .50

Percentage population urban 1950 with secondary
enrollment ratio 1960 .55

adding industrial diversity 1950 .57

adding industrial diversity 1960 .57

Percentage population urban 1950 with higher
enrollment ratio 1960 .52

adding industrial diversity 1950 .52

adding industrial diversity 1960 .52

NuMber of radio receivers per 10000 population 1950
with primary enrollment ratio 1960 .60

adding economic flexibility 1950 .61

adding economic flexibility 1960 .60

Number of radio receivers per 1,000 population 1950
with secondary enrollment ratio 1960 358

adding economic flexibility 1950 .61

adding economic flexibility 1960 .58

Number of radio receivers per 1,000 population 1950
with higher enrollment ratio 1960 .64

adding economic flexibility 1950 .66

adding economic flexibility 1960 .65
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C2

Associations

Multiple Simple

.32

GNP per capita 1950 with primary enrollment
ratio 1960

adding structural differentiation 1950 .44
adding structural differentiation 1960 .42

GNP per capita 1950 with secondary enrollment
ratio 1960 .54

adding structural differentiation 1950 .73
adding structural differentiation 1960 .61

GNP per capita 1950 with higher enrollment ratio 1960 .37
adding structural differentiation 1950 .53
adding structural differentiation 1960 .40

Percentage GDP due to manufacturing 1950 with
primary enrollment ratio 1960 .12

adding structural differentiation 1950 .46
adding structural differentiation 1960 .50

Percentage GDP due to manufacturing 1950 with
secondary enrollment ratio 1960 .18

adding structural differentiation 1950 .63
adding structural differentiation 1960 .57

Percentage GDP due to manufacturing 1950 with
higher enrollment ratio 1960 .32

adding structural differentiation 1950 .52
adding structural differentiation 1960 .34

Percentage population urban 1950 with primary
enrollment ratio 1960 .49

adding structural differentiation 1950 .51
adding structural differentiation 1960 .50

Percentage population urban 1950 with secondary
enrollment ratio 1960 .55

adding structural differentiation 1950 .62
adding structural differentiation 1960 .55

Percentage population urban 1950 with higher
enrollment ratio 1960 .52

adding structural differentiation 1950 .57
adding structural differentiation 1960 .52
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Associations

C2 Multiple Simple

Number of radio receivers per 10000 population
1950 with primary enrollment ratio 1960 .60

adding structural differentiation 1950 .61

adding structural differentiation 1960 .61

Number of radio receivers 1950 with secondary
enrollment ratio 1960 .58

adding structural differentiation 1950 .62

adding structural differentiation 1960 .58

Number of radio receivers per 1:000 population 1950
with higher enrollment ratio 1960 .64

adding structural differentiation 1950 .66

adding structural differentiation 1960 .73

D1

Economic flexibility 1950 with structural
differentiation 1960 c: 6 9

adding primary enrollment ratio 1960 .70

adding secondary enrollment ratio 1960 .71

adding higher enrollment ratio 1960 .69

Industrial diversity 1950 with structural
differentiation 1960

adding primary enrollment ratio 1960 .79

adding secondary enrollment ratio 1960 .78

adding higher enrollment ratio 1960 .77

D2

Economic flexibility 1950 with structural
differentiation 1960 6 9

adding GNP per capita 1950 .70

adding GNP per capita 1960 .72

adding percentage of GDP due to manufacturing1950 .83

adding percentage of GDP due to manufacturing1960
adding number of radio receivers per 1,000

population 1950
adding number of radio receivers per 1,000

population 1960

.77

.71

.73



282

Associations

D2 Multiple Simple

Industrial diversity 1950 with structural
differentiation 1960 .77

adding GNP per capita 1950 .77
adding GNP per capita 1960 .78
adding percentage population urban 1950 .82
adding percentage population urban 1960a 79

El

Economic flexibility 1950 with primary enrollment
ratio 1960

adding GNP per capita 1950
adding GNP per capita 1960
adding percentage GDP due to manufacturing 1950
adding percentage GDP due to manufacturing 1960
adding number of radio receivers per 1,000

population 1950
adding number of radio receivers per 1,000

population 1960

Economic flexibility 1950 with secondary enrollment
ratio 1960

adding GNP per capita 1950 .62
adding GNP per capita 1960 .59
adding percentage GDP due to manufacturing 1950 .54
adding percentage GDP due to manufacturing 1960 .56
adding number of radio receivers per 1,000

population 1950 .61
adding number of radio receivers per 1,000

population 1960 .60

. 46

. 59

. 57

. 56

. 61

. 54

Economic flexibility 1950 with higher
ratio 1960

adding GNP per capita
adding GNP per capita
adding percentage GDP
adding percentage GDP

1950
1960
due to
due to

enrollment

. 70

. 59
manufacturing 1950 .62
manufacturing 1960 .64

adding number of radio receivers per 1,000
population 1950

adding number of radio receivers per 1,000
population 1960

al

Communities of 100,000 or more.

. 66

. 63

. 41

. 44

. 57
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Associations

El Multiple Simple

Industrial diversity 1950 with primary enrollment

ratio 1960 .27

adding GNP per capita 1950 .35

adding GNP per capita 1960 .48

adding percentage of population urban 1950 .49

adding percentage of population urban 1960 .63

Industrial diversity 1950 with secondary enrollment

ratio 1960 .39

adding GNP per capita 1950 .58

adding GNP per capita 1960 .52

adding percentage population urban 1950 .57

adding percentage population urban 1960 .59

Industrial diversity 1950 with higher enrollment

ratio 1960 .38

a0,qing GNP per capita 1950 .45

adding GNP per capita 1960 .39

adding percentage population urban 1950 .52

adding percentage population ueban 1960 .66

E2

Economic flexibility 1950 with primary enrollment

ratio 1960
adding structural differentiation 1950
adding structural differentiation 1960

Economic flexibility 1950 with secondary enrollment

ratio 1960
adding structural differentiation 1950
adding structural differentiation 1960

Economic flexibility 1950 with higher enrollment

ratio 1960
adding structural differentiation 1950
adding structural differentiation 1960

Industrial diversity 1950 with primary enrollment

ratio 1960
adding structural differentiation 1950
adding structural differentiation 1960

. 42

. 44

. 53

. 54

. 58

. 59

. 40

. 35

. 41

. 44

. 57

. 27
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Associations

E2 Multiple Simple

Industrial diversity 1950 with secondary enrollment
ratio 1960

adding structural differentiation 1950 .52
adding structural differentiation 1960 .45

Industrial diversity 1950 with higher enrollment
ratio 1960

adding structural differentiation 1950 .52
adding structural differentiation 1960 .38

Fl

Economic flexibility 1950 with GNP per capita 1960
adding structural differentiation 1950 .15
adding structural differentiation 1960 .28

Economic flexibility 1950 with percentage GDP due to
manufacturing 1960

adding structural differentiation 1950 .75
adding structural differentiation 1960 .78

Economic flexibility 1950 with number of radio
receivers per 10000 population 1960

adding structural differentiation 1950 .43
adding structural differentiation 1960 .44

Industrial diversity 1950 with GNP per capita 1960 .18
adding structural differentiation 1950 .18
adding structural differentiation 1960 .46

Industrial diversity 1950 with percentage of
population urban 1960

adding structural differentiation 1950 .44
adding structural differentiation 1960 .43

F2

Economic flexibility 19!, iith GNP per capita 1960
adding primary enrollment ratio 1960
adding secondary enrollment ratio 1960
adding higher enrollment ratio 1960

.45

. 44

. 17
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Associations

F2 Multiple Simple

Economic flexibility 1950 with percentage GDP due
to manufacturing 1960

adding primary enrollment ratio 1960
adding secondary enrollment ratio 1960
adding higher enrollment ratio 1960

Economic flexibility 1950 with number of radio
receivers per 1,000 population 1960

adding primary enrollment ratio 1960
adding secondary enrollment ratio 1960
adding higher enrollment ratio 1960

Industrial diversity 1950 with GNP per capita 1960 .18
. adding primary enrollment ratio 1960 .44

adding secondary enrollment ratio 1960 .42
adding higher enrollment ratio 1960 .25

Industrial diversity 1950 with percentage of
population utban 1960

adding primary enrollment ratio 1960
adding secondary enrollment ratio 1960
adding higher enrollment ratio 1960

. 76

. 76

. 77

.47

. 52

.43

. 71

. 28

G1

. 65

. 57

. 64

Structural differentiation 1950 with primary
enrollment ratio 1960

adding GNP per capita 1950 .44
adding GNP per capita 1960 .55
adding percentage GDP due to manufacturing 1950 .46
adding percentage GDP due to manufacturing 196Q. .54
adding percentage population urban 1950 .51
adding percentage population urban 1960 .64
adding number of radio receivers per 1,000

population 1950 .61
adding number of radio receivers per 1,000

population 1960 . 51

. 34

. 39
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Associations

G1 Multiple Simple

Structural differentiation 1950 with secondary
enrollment ratio 1960 .53

adding GNP per capita 1950 .73
adding GNP per capita 1960 .64
adding percentage GDP due to manufacturing 1950 .63
adding percentage GDP due to manufacturing 1960 .71
adding percentage population urban 1950 .62

adding percentage population urban 1960 .64

adding number of radio receivers per 1,000
population 1950 .62

adding number of radio receivers per 1:000
population 1960 .62

Structural differentiation 1950 with higher
enrollment ratio 1960 .51

adding GNP per capita 1950 .53
adding GNP per capita 1960 .52

adding percentage GDP due to manufacturing 1950 .52

adding percentage GDP due to manufacturing 1960 .57

adding percentage population urban 1950 .57

adding percentage population urban 1960 .68
adding number of radio receivers per 1:000

population 1950 .66
adding number of radio receivers per 1,000
population 1960 .56

G2

Structural differentiation 1950 with primary
enrollment ratio 1960

adding economic flexibility 1950 .42

P'ding economic flexibility 1960 .39
adding industrial diversity 1950 .39
adding industrial diversity 1960 .40

Structural differentiation 1950 with secondary
enrollment ratio 1960

adding economic flexibility 1950 .53

adding economic flexibility 1960 .53

adding industrial diversity 1950 053

adding industrial diversity 1960 .53

.39

.53
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Associations

Multiple Simple

Structural diffeentiation 1950 with higher
enrollment ratio 1960

adding economic flexibility 1950 .58
adding economic flexibility 1960 .51
adding industrial diversity 1950 .52
adding industrial diversity 1960 .52

H1

.51

Structural differentiation 1950 with GNP per capita 1960 .14
adding primary enrollment ratio 1960 .44
adding secondary enrollment ratio 1960 .41
adding higher enrollment ratio 1960 .18

Structural differentiation 1950 with percentage of
GDP due to manufacturing 1960 .72

adding primary enrollment ratio 1960 .88
adding secondary enrollment ratio 1960 .81
adding higher enrollment ratio 1960 .75

Structural differentiation 1950 with percentage of
population urban 1960 .44

adding primary enrollment ratio 1960 .67
adding secondary enrollment ratio 1960 .57
adding higher enrollment ratio 1960 .65

Structural differentiation 1950 with number of radio
receivers per 1,000 population 1960 .42

adding primary enrollment ratio 1960 .53
adding secondary enrollment ratio 1960 .54
adding higher enrollment ratio 1960 .49

H2

Structural differentiation 1950 with GNP per capita 1960 .14
adding economic flexibility 1950 .15
adding economic flexibility 1960 .18
adding industrial diversity 1950 .18
adding industrial diversity 1960 .30

cta



288

Associations

H2 Multiple Simple

.72
Structural differentiation 1950 with percentage
GDP due to manufacturing 1960

adding economic flexibility 1950 .76
adding economic flexibility 1960 .87

Structural differentiation 1950 with percentage
of population urban 1960 .44

adding industrial diversity 1950 .44
adding industrial diversity 1960 .44

Structural differentiation 1950 with number of radio
receivers per 1,000 population 1960 .42

adding economic flexibility 1950 .43
adding economic flexibility 1960 .43

Ii

Structural differentiation 1950 with economic
flexibility 1960 .51

adding primary enrollment ratio 1960 .51

adding secondary enrollment ratio 1960 .51

adding higher enrollment ratio 1960 .51

Structural differentiation 1950 with industrial
diversity 1960 .85

adding primary enrollment ratio 1960 .85

adding secondary enrollment ratio 1960 .95

adding higher enrollment ratio 1960 85

12

Structural differentiation 1950 with economic
flexibility 1960 .51

adding GNP per capita 1'550 .54
adding GNP per capita 1960 .55
adding percentage GDP due to manufacturing 1950 .73
adding percentage GDP due to manufacturing 1960
adding number of radio receivers per 1,000

population 1950
adding number of radio receivers per 10000

population 1960

.79

.53

.52



12

Structural
diversity

adding
adding
adding
adding

Ji

differentiation 1950 with industrial
1960
GNP per capita 1950
GNP per capita 1960
percentage population urban 1950
percentage population urban 1960

289

Associations

Multiple Simple

Primary enrollment ratio 1950 with GNP per capita 1960
adding economic flexibility 1950
adding economic flexibility 1960
adding industrial diversity 1950
adding industrial diversity 1960

Higher enrollment ratio 1950 with GNP per capita 1960
adding economic flexibility 1950
adding economic flexibility 1960
adding industrial diversity 1950
adding industrial diversity 1960

Primary enrollment ratio 1950 with percentage GDP
due to manufacturing 1960

adding economic flexibility 1950
adding economic flexibility 1960

Higher enrollment ratio 1950 with percentage GDP
due to manufacturing 1960

adding economic flexibility 1950
adding economic flexibility 1960

Primary enrollment ratio 1950 with percentage of
population urban 1960

adding industrial diversity 1950
adding industrial diversity 1960

Higher enrollment ratio 1950 with percentage of
population urban 1960

adding industrial diversity 1950
adding industrial diversity 1960

. 85

. 86

. 87

. 85

.41

.44

.41

.43

.48

.46

.45

.47

. 73

. 74

. 80
. 81

. 63

. 64

. 60

.65

. 85

.40

.45

. 11

. 18

. 59

. 60
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Associations
II NI It

Jl Multiple

Primary enrollment ratio 1950 with number of radios
per 10000 population 1960

adding economic flexibility 1950 .40
adding economic flexibility 1960 .43

Simple

.37

Higher enrollment ratio 1950 with number of radios
per 10000 population 1960 .32

adding economic flexibility 1950 .35
adding economic flexibility 1960 .37

-J2

Primary enrollment ratio 1950 with GNP per capita 1960 .40
adding structural differentiation 1950 .40
adding structural differentiation 1960 .43

Higher enrollment ratio 1950 with GNP per capita 1960 .45
adding structural differentiation 1950 .45
adding structural differentiation 1960 .41

Primary enrollment ratio 1950 with percentage GDP
due to manufacturing 1960 o

adding structural differentiation 1950 .74
adding structural differentiation 1960 .75

Higher enrollment ratio 1950 with percentage GDP
due to manufacturing 1960 .18

adding structural differentiation 1950 .75
adding structural differentiation 1960 .74

Primary enrollment ratio 1950 with percentage of
population urban 1960

adding structural differentiation 1950 .64
adding structural differentiation 1960 .66

Higher enrollment ratio 1950 with percentage of
population urban 1960 60

adding structural differentiation 1950 .63
adding structural differentiation 1960 .65

Primary enrollment ratio 1950 with number of radio
receivers per 1,000 population 1960 .37

adding structural differentiation 1950 .48
adding structural differentiation 1960 .50

.111111.1.1.111.101...
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Associations

J2 Multiple Simple

Higher enrollment ratio 1950 with number of radio
receivers per 1,000 population 1960 .32

adding structural differentiation 1950 .44

adding structural differentiation 1960 .47

K1

Primary enrollment ratio 1950 with economic
flexibility 1960

adding GNP per capita 1950 .41

adding GNP per capita 1960 .32

adding percentage GDP due to manufacturing 1950 .73

adding percentage GDP due to manufacturing 1960 .81

adding number of radio receivers per 1,000
population 1950 .40

adding number of radio receivers per 1,000
population 1960 .35

Higher enrollment ratio 1950 with economic
flexibility 1960

adding GNP per capita 1950 .50

adding GNP per capita 1960 .43

adding percentage GDP due to manufacturing 1950 .76

adding percentage GDP due to manufacturing 1960 .84

adding number of radio receivers per 1,000
population 1950 .48

adding number of radio receivers per 1,000
population 1960 .47

Primary enrollment ratio 1950 with industrial
diversity 1960

adding GNP per capita 1950 .42

adding GNP per capita 1960 .33

adding percentage population urban 1950 .63

adding percentage population urban 1960 .42

Higher enrollment ratio 1950 with industrial
diversity 1960

adding GNP per capita 1950 .42

adding GNP per capita 1960 .32

adding percentage population urban 1950 .63

adding percentage population urban 1960 .42

. 26

. 43

. 29

. 29
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Associations

K2 Multiple Simple

Primary enrollment ratio 1950 with economic
flexibility 1960

adding structural differentiation 1950 .85
adding structural differentiation 1960 .65

Higher enrollment ratio 1950 with economic
flexibility 1960

adding structural differentiation 1950 .85
adding structural differentiation 1960 .68

Primary enrollment ratio 1950 with industrial
diversity 1960

adding structural differentiation 1950
adding structural differentiation 1960

Higher enrollment ratio 1950 with industrial
diversity 1960

adding structural differentiation 1950 .85
adding structural differentiation 1960

Ll

. 65

. 82

. 82

Primary enrollment ratio 1950 with structural
differentiation 1960

adding GNP per capita 1950 .37
adding GNP per capita 1960 .31
adding percentage GDP due to manufacturing 1950 .83
adding percentage GDP due to manufacturing 196Q .68
adding percentage population urban 1950 .71
adding percentage population urban 1960 .43
adding number of radio receivers per 1,000

population 1950
adding number of radio receivers per 1,000

population 1960

Higher enrollment ratio 1950 with structural
differentiation 1960

adding GNP per capita 1950 .40
adding GNP per capita 1960 .34
adding percentage GDP due to manufacturing 1950 .83
adding percentage GDP due to manufacturing 1960 .76
adding percentage population urban 1950 .70
adding percentage population urban 1960 .44
adding number of radio receivers per 1,000

population 1950
adding number of radio receivers per 1,000

population 1960

. 49

.44

. 49

. 47

. 26

. 43

. 29

. 29

. 26

. 32
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Associations

L2 Multiple Simple

Primary enrollment ratio 1950 with structural
differentiation 1960 .26

adding economic flexibility 1950 .79
adding economic flexibility 1960 .69
adding industrial diversity 1950 .77
adding industrial diversity 1960 .82

Higher enrollment ratio 1950 with structural
.32

.79

.64

.77

.82

differentiation 1960
adding economic flexibility 1950
adding economic flexibility 1960
adding industrial diversity 1950
adding industrial diversity 1960



APPENDIX E

EDUCATIONAL STRUCTURAL DIFFERENTIATION
IN 1968: A PRELIMINARY EXPLORATION

29y/295

The purpose of these few pages is to bring the

analysis presented in Chapter IV, to the extent possible,

up to date. It is extremely difficult to acquire good

information on recent developments in the educational

systems of Latin America. Reports are scattered and spotty,

and it has proven impossible to ascertain the accuracy of

such reports as are available by cross-checking against

enrollment and budget data, except in a very few cases.

The data presented here consequently must be viewed with

caution. They are of questionable validity. Thus, they

are more appropriately included in an appendix, rather

than in the body of the report.

It has been possible to use this data to develop

a Guttman scale of the educational structural differentia-

tion of the Latin American nations for approximately 1968.

It is presented in Tables E-1 and E-2. The ranking of the

nations in 1968 is quite similar to that in 1960 (rank

association = .76). Most nations have maintained roughly

the same position, some dropping slightly in rank (e.g.,

Panama), others rising slightly (e.g., Honduras). Peru,
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Venezuela and Colombia have joined the rank of the most

differentiated.

Looking at the scale items, some marked changes

have occurred since 1960. Almost every one of the items

has been established in some additional system(s) during

the past eight years. The most dramatic change has

occurred in the popularity of national educational plan-

ning agencies. In 1960 such agencies were found in only

forty-two percent of the Latin American systems. By 1968

only Haiti and Uruguay had not established planning agencies.

This undoubtedly reflects the great emphasis placed on

planning throughout the developing world, stimulated par-

ticularly by such international organizations as Unesco,

the OAS and the World Bank. Given the wide differences

on most educational variables which continue to obtain

among the nations with educational planning agencies, it

must certainly be the case that some of the planning organi-

zations represent little more than barely operative

obeisances toward the international agencies and aid-giving

nations and organizations which have been actively promoting

planning.



297

Two other items which have evidenced a dramatic

increase in popularity are national apprenticeship commis-

sion and university faculties of Biology, Chemistry and

Physics. The establishment of national apprenticeship

commissions may reflect the same forces which have led

to the establishment of educational planning agencies,

in that most work on educational planning has been phrased

in terms of meeting manpower needs for economic develop-

ment. The same may be true of the suddenly proliferating

university science faculties.

In order to get a clearer picture of recent changes,

Table E-3 presents the 1960 Latin American scale of educa-

tional structural differentiation with changes by 1968

superimposed. The underlined X's adjacent to 1960 dbsence

codings indicate items acquired during the past eight

years. There are a total of fifty-three such changes. Of

these fifty-three new present codings, twenty-five either

pick up what were skipped item scale errors in 1960 or are

connected to the 1960 scale pattern with no intervening

dbsence codings. Ten are connected to the 1960 pattern with

one intervening absence coding, and eighteen are not at all
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associated with the 1960 pattern, being separated from it

by two or more dbsence codings.

It was predicted, before systematically comparing

the 1960 and 1968 scales, that by the present time, the

Latin American educational systems would have acquired

those items which were skipped item errors in 1960, and

those items immediately adjacent to the 1960 scale pattern.

Of sixteen skipped item errors in 1960, five have been

acquired. Of the sixteen possible predictions concerning

adjacent-item acquisition, six are successful. Thus, the

predictions from the 1960 scale have been successful in

eleven of thirty-two cases, representing thirty-four per-

cent accuracy.
1

This is considerably below the level of

accuracy achieved in predicting from 1950 to 1960.

It may be that this difference in dbility to predict

accurately over the two time periods is a statistical

artifact. The highly accurate predictions from 1950 to

1It is perhaps more appropriate to exclude Haiti
and Ecuador from these calculations, since they have
acquired no new scale items since 1960. This would raise
the level of accuracy of prediction to thirty-nine percent
(eleven successes out of twenty-eight possible) which is
still substantially below the level of accuracy dbtained
when predicting from 1950 to 1960.
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1960 may reflect the particular items for which 1950 data

were found. That is, it may be that those items not

included on the 1950 scale, for lack of data, are precisely

those which, had they been included, would have substan-

tially lowered the accuracy of predictions. On the other

hand, it is possible that the errors in coding which it is

thought are rather prevalent in the 1968 data operate so as

to lower the accuracy of predictions from 1960 to the

present.

If, however, the difference in predictive accuracy

reflects the empirical situation, the hypotheses phrased

in Chapter IV are called into question. One substantive

explanation that can be advanced refers again to the sudden

popularity of educational planning activity in Latin America,

starting just before 1960. It is possible that the pattern

of educational system development from 1950 to 1960 repre-

sents a "natural" semi-evolutionary growth sequence which

dbtained up to 1960, while the post-1960 changes represent

the beginning of a new pattern produced in response to

international pressures for educational planning and the

accompanying emphasis on manpower development. These
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pressures can be considered as one type of changing social

condition, as discussed in Chapter IV (pp. 122-123), which

can affect the incidence of scale items, and thus render

predictions from scale pattern inaccurate. If this is so,

one could expect this new, post-1960, pattern to continue

to obtain over the next few years. Consequently, predic-

tions as to item acquisition made from the 1968 scale may

be considerably more successful than those made from the

1960 scale.

Whatever the case, until the validity of the data

presented in this appendix can be assessed more fully, and

the stability of the new pattern of educational system

development in Latin America (if it does in fact exist) can

be determined, it would be perhaps wise to suspend judge-

ment concerning the evolutionary hypothesis advanced in

Chapter IV.

-,514,111(401, .411111,eUrtWIPF.:
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TABLE E 1

SCALOGRAM OF EDUCATIONAL STRUCTURAL
DIFFERENTIATIOR LATIN AMERICA 1968

w
w
4 z
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0
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0 au U) .1.4 -1-) W 4 04 W RI 9-1 0 >1 W

b-1 () >0 WOU i'"1 l'.1 rO 4-)
0 9-1 rC:i W a) .1-1 4-1 1 0 9-1 0 C) 11 0

C) tn U 4-) al w(xero 41404-141E .1-1 0 0 4.1
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9-1 flt W RI W r4 (1) t-i 0 0 a) .1-1 .1-1 a) a) CLI 0 04 0 $-1 W

Ci),,C1)ZZ ZZ IXZZ(XZCIIrlIED(X
Haiti X X 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0
Honduras XXXXX 000 OX 000X 00000 0 X
Guatemala XXXXXXO 0 00 0 OX 00 OX 00 XX
Nicaragua X 0 XXXXXO 000 OX 00 X000 00
Panama XXXXXXXXXO 0 00 0 0 OX 00 00
Paraguay XXXXOXXXXXO 00 OX 0000 00
Costa Rica XXXXXXX XXO 00 OX 000 OXX
DominicanRep.XXXXXX 0 XXXXXO 00000 X 00
El Salvador XXXXXX XXXXXXXO 000 0 0 0
Bolivia XXXXX XX0XXXXXX00 00 0 0
Ecuador XXXXXX XXOX OXXXXXO 0 00
Uruguay XXX OX 0 XX 0 XXXXXXXXXO 0 0
Mexico XXXXXXXXXXXXXXXXXXXXO
Peru XXXXXXXXXXXXXXXXXOXXX
Venezuela XXXXXXXXXXXXXXXXXXXOX
Argentina XXXXXXXXXXXXXXXXXXXXX
Brazil XXXXXXXXXXXXXXXXXXXXX
Chile XXXXXXXXXXXXXXXXXXXXX
Colombia XXXXXXXXXXXXXXXXXXXXX
C.R. = .92
C.S. = .68
C.R. using only items with -80% in modal category .92
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TABLE E -2

SCALE OF EDUCATIONAL STRUCTURAL DIFFERENTIATION
LATIN AMERICA 1968

Step
No. Item

Proportion
Having Item Error

1.* Ministry 1.00

University
Teacher training institution
Inspectorate
Curriculum agency
Pre-primary school
Primary school
Secondary school
Secondary vocational education
Secondary vocational school
Secondary commercial school
Secondary industrial or crafts-

trades school
Special education class
Special education school

2. Special pedagogical training for
secondary teachers

3. Secondary agricultural school
National educational planning agency
University research institute in
the social sciences

4. Ministerial advisory body
5. National apprenticeship commission
6. Ministerial research division

University faculties of Biology
Chemistry and Physics

7. University level teacher training
institution
University research institute in
physical-biological sciences

Ministerial audio-visual division
9. Military school

University research institute
in economics

IMMO NO

.95 1

.95 0

.90 1

.90 1

.78 2

.68 3

.73 1

.68 2

.73 2

.63 0

.57 1

.68 2

.63 1
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TABLE E-2--Continued

Step
No. Item

Proportion
Having Item Error

10. University research institute in
agriculture

11. Specialized military school
University level school of
librarianship

12. Specialized secondary industrial
school

13. University faculty of Sociology or
Anthropology

University faculty of graduate
studies

14. University research institute in

education

.63

. 52

. 57

. 36

.42

.42

.47

2

1

2

1

1

3

3

The items in Step No. 1 are not properly part of

scale, being present in all nineteen nations. They are

included to give a complete picture but are not used,in c

puting coefficients of reproducibility or scalability.

the

Om-
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Sources of Data Used in Appendix E

Some of the data used in constructing the scale

presented in this appendix are found in Appendix B. This

list includes only those sources used exclusively for

dbtaining data relative to educational developments in the

post-1960 period.

General Sources

Karl Ebel, Aprendizaie para ovenes en seis paises

de America Latina, Centro Interamericana de Investigacion

y Documentacion Scibre Formacion Profesional, Estudios y

Monografias, No. 2 (Washington: 1967)

Unesco-International Bureau of Education,

International Yearbook of Education, XXIV (1962)

rbid., XXVI (1964)

rbid., XXVII (1965)

Ibid., XXVIII (1966)

Union de Universidades de America Latina, Censo

universitario latinoamericana: 1962-1965 (Mexico, D.F.:

1967)

Union Panamericana, Bases del anuaria comparativa

del desarrollo de la educacion, la ciencia la cultural

1964 (Tema I-A del Programa), Cuarto Reunion del Consejo

Interamericano Cultural, Enero, 1966 (Washington: 1965)

Union Panamericana, Guia de los centros latino-

americanos de investiqacion educativa (Edicion provisional;

Washington: 1965)

Union Panamericana, Departamento de Asunto Educa-

tivos, Instituciones de ensenanza superior de Centroamerica:

Panama, Haiti la Republica Dominica (ftshington: 1966)
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Union Panamericana, Investigaciones educativos en
America Latina: Resefia analitica No. 2 (Washington: 1967)

Union Panamericana, Proyectos presentados por los
gobiernos de los estados miembros, Anexo II al Informe

recomendaciones de la Comision Ad Hoc de Educacion
(Washington: 1968)

The World of Learning, 1967-1968. 18th ed.
London: Europa Publications Ltd., 1967.

Bolivia

Republica de Bolivia, Ministerio de Educacion y
Cultura, Informe a la III Reunion Interamericana de
Ministros de Educacion (La Paz: 1963)

UNESCO-0EA0 Instituciones cientificos cientificas
de Bolivia (Montivideo: 1963)

Union Panamericana, Instituciones de enserianza
superior: Bolivia (Washington: 1967)

Chile

Republica de Chile, Ministerio de Educacion Publica,
Memoria del Ministerio de Educacion Publica: Chile.
1965-1966 (Santiago: 1967)

Union Panamericana, Instituciones de ensenanza
superior: Chile (Washington: 1967)

Universidad de Chile, Instituto de Investigaciones
Estadisticas, Informativo Estadistico, Alumnado de las
universidades chilenas en 1965 (Santiago: 1966)

Colombia

Asociacion Colombiana de Universidades, Fondo
Universitario Nacional, Division de Planeacion, Plan basico
de la educacion superior en Colombia: estadisticas globales
por instituciones, 1966 (Bogota: 1966)

Pan American Union, Eighliallta of Education in
Colombia (Washington: 1967)
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Republica de Colombia, Departamento Administrativo
Nacional de Estadistica, La educacion en Colombia, 1963-1964
(Bogota: 1966)

Republica de Colombia, Ministerio de Educacion
Nacional, Informe del Ministro de Educacion al Conqreso
Nacional (Bogota: 1966)

Republica de ColoMbia, Servicio Nacional de Aprendizaje,
La formacion profesional z el desarrollo economico social
(Bogota: 1964)

Costa Rica

RepUblica de Costa Rica, Ministerio de Educacion
Publica, Datos relativos a la evaluacion, comparacion z
financiamiento de la educacion en Costa Rica (San Jose:
1966)

Republica de Costa Rica, Ministerio de Educacion
Publica, Memoria anual, 1964 (San Jose: 1965)

Republica de Costa Rica, Ministerio de Educacion
Publica, Departamento de Investigacion y Estadistica,
Seccion de Estadistica, Centros de educacion de Costa Rica,
1967 (San Jose: 1967)

Dominican Republic

Republica Dominica, Ministerio de Educacion, Bellas
Artes y Cultos, Servicio educativo dominicano, (Santo

Domingo: 1966)

Union Panamericana, Comite Interamericana de
Desarrollo Agricola, Inventario de la informacion basica
para la proqramacion del desarrollo aqricola en la America
Latina: Republica Dominica (Washington: 1964)
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Ecuador

Compendio de la Universidad Central del Ecuador
(Quito: Editorial Universitario, 1967)

Pontifica Universidad Catolica del Ecuador,
Facultad de Ciencias Agricolas, Prospecto de la Facultad
de Ciencias Aqricolas (Ridbambo, Ecuador: 1966)

Republica del Ecuador, Ministerio de Educacion
Publica, Estadistica de la Republica del Ecuador: Afro
escolar 1965-66 (Quito: 1966)

Republica del Ecuador, Ministerio de Educacion
Publica, Informe a la nacion: 1966 (Quito: 1966)

Republica del Ecuador, Ministerio de Educacion
Publica, Informe de labores, Julio 11 del 63 a Julio del 64
(Quito: 1964)

Republica del Ecuador, Ministei'io de Educacion
Publica, Departamento de Planeamiento Integral de la
Educacion, Desarrollo de la educacion media fiscal
(Qlito: 1967)

El Salvador

Republica de El Salvador, Ministerio de Educacion,
Departamento de Planificacion, Educacion en cifras, Ario 2,
No. 2 (San Salvador: 1966)

Republica de El Salvador, Ministerio de Educacion,
Departamento de Planificacion, Plan quinquenal de educacion
(San Salvador: 1965)

Union Panamericana, Departamento de Asuntos Cienti-
ficas, La enserianza de las ciencias z de la ingeneria en
la America Latina: Informe nacional de El Salvador
(Washington: 1965)
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Universidad de El Salvador, Memoria de las
actividades desarrollados por los autoridades universitarios
en el periodo 1966-1967 (San Salvador: 1967)

Guatemala

Republica de Guatemala, Ministerio de Educacion,
Oficina de Planeamiento Integral de la Educacion, Seccion
de 'Estadistica Escolar, Anuario estadistico de la
educacion: 1965 (Guatemala: 1966)

Universidad de San Carlos de Guatemala, Catalogo
de estudios: 1967-1968 (Guatemala: 1967)

Haiti

Universite D'Etat, Faculte D'Agronomie, Programme
des etudes et reglemente generaux (Port-au-Prince: 1964)

Honduras

Memoria de la Universidad Nacional Autonoma de
Honduras, 1965-1966 (Tegucigalpa: 1966)

Republica de Honduras, Secretaria de Economia y
Hacienda, Direccion General de Estadistica y Censo,
Estadisticas educacionales 1965 (Tegucigalpa: 1966)

Mexico

Union Panamericana, Instituciones de ensenanza
superior, de Mexico (Washington: 1965)

Universidad Nacional Autonoma de Mexico, Anuario
general (Mexico, D.F.: Direccion General de Publicaciones,
1966)

Nicaragua

Universidad Nacional de Nicaragua, Plan de desarrollo,
1966-1971 (Leon de Nicaragua: 1965)
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Panama

Republica de Panama, Ministerio de Educacion,
Departamento de Planeamiento Integral de la Educacion,
Informe previo premisas para un planeamiento integral de
la educacion, Presentado a la Conferencia de Ministros de
Educacion y Directores de Planeamiento de America Latina
(Buenos Aires: 1966)

Paraguay

Reptiblica del Paraguay, Ministerio de Educacion y
Culto, Informe sabre la situacion educativo paraguaya
por la XXVIII Conferencia Internacional de la Instrucion
Publica (Ginebra: 1965)

Peru

Republica del Peru, Ministerio de Educacion Publica,
Direccion de Planeamiento Educativo, La educacion en el
Peru, Vol. 1 y 2 (Lima: 1967)

Republica del Peru, Ministerio de Educacion Publica,
Direccion de Planeamiento Educativo, Division de Estadistica
Educativa, Estadistica escolar 1965 (Lima: 1966)

Union Panamericana, Instituciones de ensenanza
superior: Peru (#ashington: 1966)

Universidad Agraria, Facultad de Agronomia, pamphlet,
(Lima: by the faculty, 1965)

Universidad de Lima, Facultad de Ciencias Sociales
y Economicas, Facultad de Estudios Post-Graduados, Escuelas
Superiores, Prospecto (Lima: 1965)

Universidad Nacional de Trujillo, Departamento
Central del Estudiante, Estadistica de alumnos matriculados
a: de matriculas registradas en la Universidad Nacional de
Tru'illo, Peru, en el aAo academico de 1966 (Trujillo:
1967)

x
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Universidad Nacional Federica Villarreal, Facultad
de Ciencias Economicas y Commerciales, Instituto de
Investigaciones Economicas, Plan de Traba.o, 1965-1966-1967
(Lima: 1965)

Universidad Nacional Mayor de San Marcos, Facultad
de Ciencias Economicas y Commerciales, Instituto de
Investigaciones Economicas, Informe estadistico de los
alumnos matriculados en la Universidad Nacional Mayor de
gan. Marcos en el ario academico de 1965 (Lima: 1967)

Uruguay

Republica Oriental del Uruguay, Ministerio de
Instruccion Publica y Prevision Social, Informe sobre el
estado de la educacion en el Uruguay, Tomo II, Plan de
desarrollo educativo (Montevideo: 1966)

Universidad de la Republica, Comision de Cultura,
Guia de estudios (Montevideo: 1966)

Venezuela

1966 memoria cuenta gut el Ministro de Educacion
presenta al Congreso, Nacional de la Republica de Venezuela
en sus sessiones de 1967, Tomo I y II (Caracas: 1967)
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