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This dissertation presented research conducted by the author in the 

development of a computer Decision Support System (DSS) for determining 

equality of educational opportunity in a public school district. 
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The research process consisted of five major phases: 

Phase 1: The support of a local school district was obtained, and, 

with the assistance of the superintendent, a task group 

of concerned administrators was assembled to assist in 

defining the needs and goals for the DSS. 

Phase 2: Working with the task group, the author developed a list 

of key variables to be included in the support system and 

gathered and stored the data for a preliminary version of 

the DSS. 

Phase 3: A thorough review of the literature was undertaken in 

order to reach an understanding of the concepts of 

Equality of Educational Opportunity (EEO) sufficient to 

provide a model to be included in the DSS. The 

literature review led to the identification of four 

conceptual (subjective) models of EEO. 

Phase 4: The four subjective models of EEO identifieo from the 

literature were proposed as hypothetical models for 

inclusion in the DSS. Four analytical techniques were 

then undertaken to determine which model, if any, best 

represented reality as determined by the data gathered in 

Phase 2. The analytical techniques used were correlation 

analysiS, subgroup analysis, graphic analysiS, and 

phenomena explanation. The results of these analyses 

showed that one model, ioentified as the EEO Achievement 

Aspects Subjective Model, best fitted the data examined. 
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Phase 5: In the final phase of the research, the model was 

incorporated into a Decision Support System in such a way 

that the DSS was able to calculate a single value, termed 

an EEO Accountability Index, for a given set of data. 

The potential uses of such an index and of such a DSS was 

then further explained. 

There were two important functions which could be accomplishea by 

the design and implementation of this computerized decision support 

system. 

1. 

They were: 

The DSS could provide analyses based upon a statistically 

derived model of reality which, in some cases, could be more 

accurate than the decision maker's heuristically derived 

subjective model, and in some cases could be less accurate. In 

either case, differences between conclusions based upon the 

statistically derived model and those based upon the subjective 

model could be important decision support tp the decision maker. 

2. The process of determining (building) the statistically derived 

model could add new insights to one's understanding which may 

alter one's mentally held subjective model. In this way, one's 

subjective model could come to better reflect reality. 

The research reported here was meant to serve both of the above 

functions. Accordingly, the audience for this dissertation might be 

(1) information speCialists responsible for the design of Decision 

Support Systems, (2) school district board members, superintendents, 

and decision makers, and (3) other academicians interested in 

developing a better understanding of the concepts of EEO and the 

implications of those concepts for educational decision ma~ing. 
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Background 

CHAPTER I 

INTRODUCTION 

How can school districts attempt to provide a more equal 

opportunity for educational achievement to all their students? 

The Federal Elementary and Secondary Education Acts of 1965 and 

1972 established definitions, guidelines, statutory requirements, and 

funding aimed at Equality of Educational Opportunity (EEO). A myriad 

of programs to improve, monitor, and evaluate educational opportunity 

have been developed since that time. Associated with this development 

has been an increasing burden on school districts to effectively meet 

the attendant information requirements, such as program monitoring, 

evaluating, and reporting. 

The acquisition of technically adequate and useful information in 

public schools has been a particularly difficult task (Mellor, 1977). 

In fact, in the past, public school district efforts to obtain a range 

of decision-making information have been largely inadequate (Neva and 

Stufflebean, 1976) • More recently, however, the case has been made 

that computerized management information systems can help to more 

effectively provide the information needed for supporting decision­

making in an educational environment (Maher, 1979). Indeed, the past 

few years have seen the implementation of data-based management 

information systems in a number of school districts around the country 

with the goal of meeting the increased information requirements. 
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And yet, as pointed out in Clemson (1978), "management information 

systems are almost always expensi ve failures." Clemson describes the 

conventional approach to developing management information systems as 

follows (summarized): 

1. The decision needs of the organization are analyzed. 

2. The information requirements are determined. 

3. A major programming effort is undertaken to process the 

data specified in step two. The project usually bogs 

down at this stage because the care and feeding of the 

massive data banks require all available resources. 

4. The rest of the system's history is spent trying to 

keep it current. The very size and complexity of the 

system militates against the effort to update it 

rapidly. 

Indeed, most proposals for computerized models for decision support 

in the area of EEO have been large-scale, sociological models subject to 

just such a fate (See Oyer, 1972, Beshers, 1972, or Smith, 1972, for 

example). There have been large scale surveys and computer analyses of 

EEO factors such as the Coleman Report (1966), the U.S. Office of Civil 

Right's Report (1972), and annual Title I ESEA Reports (1965 et. seq.). 

However, these large-scale computer assisted studies have not led to 

small computerized information systems useful to individual school 

districts concerned with ensuring equality of educational opportunity. 
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An outgrowth of the problems associated with such large scale 

efforts has been a thrust to develop smaller, more dedicated Decision 

Support Systems (DSS) aimed at specific groups of decisions and based 

on speci fic models of the context in which the decisions are to be 

made. The steps suggested by Clemson in building such a special 

purpose computerized DSS include: 

1) identification of key variables; 

2) subjective model building; 

3) computer simulation of models; and 

4) continuous management involvement. 

Clemson seemed also to suggest that a computerized DSS could be 

designed and implemented to assist decision makers with questions 

specifically related to equality of educational opportunity. If so, 

such a system could provide a great deal of support to the school 

district in meeting its EEO information needs. 

This investigation picked up on this implied suggestion of 

Clemson, and set out to develop some groundwork for the design of such 

a DSS. Along with this task selection, the author chose the process 

suggested by Clemson as the organizational schema for the research 

itsel f. Namely, 1) a clear notion of information systems and the EEO 

context was established (Chapter II), 2) key EEO variables were 

identified (Chapter III), and then 3) a computer model was built which 

relates these variables in a manner which adequately represents the EEO 

"reality" for the pertinent decision makers (Chapters IV and V). 
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There are two aspects of the chosen task which made it 

particularly difficult, and which changed it from one simply of design 

to one of research. Those aspects were a) there was no theoretical 

agreement about the basic concepts of EEO, and b) therefore the 

decision makers and ultimate users of the 055 were not able to identify 

key components or relationships from which to construct a basic model. 

Thus, the design of such a 055 required not only the construction of a 

new model, but, in addition, it required the development of a 

methodology for the construction of such a model. 

Intended Audience 

Two important functions normally stand to be accomplished by the 

design and implementation of a computerized decision support system. 

They are: 

1. As one of its functions, 055 could provide analyses 

based upon a statistically derived model of reality. 

In some cases, this analysis could be more accurate 

than one based on the decision maker's heuristically 

derived subjective model; and in some cases, it could 

be less accurate. In either case, differences between 

conclusions based upon the statistically derived model 

and those based upon the subjective model could be 

important decision support to the decision maker. 

2. The process of determining (building) the statistically 

derived model could add new insights to one's under-



standing which may alter one's mentally held subjective 

model. In this way one's sub j ecti ve model could come 

to better reflect reality. 
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This study was meant to serve both of the above functions. 

Accordingly, the audience for this Dissertation might be (1) 

information specialists responsible for the design of Decision Support 

Systems; and, (2) school district board members, superintendents, and 

decision makers, and (3) other academicians interested in developing a 

better understanding of the concepts of EED and the implications of 

those concepts for educational decision making. 

Research Paradigm 

This dissertation is being offered in partial fulfillment of the 

requirements for the Doctor of Philosophy Degree in Systems Science at 

Portland State University. Since "Systems Science" is a relatively new 

and still developing academic area, some definition may be useful. 

Ludwig von Bertalanffy (1968), in his classic, General System Theory, 

introduced "Systems Science" this way: 

'Systems Science,' or one of its many synonyms, is 
rapidly becoming part of the established university 
curriculum. This ~s predominantly a development in 
engineering science in the broad sense, necessitated by the 
complexity of 'systems' in modern technology, man-machine 
relations, programming and similar considerations which were 
not felt in yesteryear I s technology but which have become 
imperative in the complex technological and social structures 
of the modern world. Systems theory, in this sense, is 
preeminently a mathematical field, offering partly novel and 
highly sophisticated techniques, closely linked with computer 
science, and essentially determined by the requirement to 
cope with a new sort of problem that has been appearing. 



What may be obscured in these developments--impcrtant as 
they are--is the fact that systems theory is a broad view 
which far transcends technological problems and demands, a 
reorientation that has become necessary in science in general 
and in the gamut of disciplines from physics and biology to 
the behavioral and social sciences and to philosophy. It is 
operative, with varying degrees of success and exactitude, in 
various realms, and heralds a new world view of considerable 
impact. (p. vii) . 
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The:re 8.:r:e three ways in which the present research falls within 

the System Science paradigm which has grown from the above. First, the 

selected task of developing a computerized DSS is within the technical 

domain of Systems Science; second, the context within which the DSS is 

being developed, namely for aiding public school systems in their 

fundamental goal of ensuring equal educational opportunity, is 

precisely the type of application--complex, interdisciplinary, 

fundamentally important, technically de;manding--which necessitates the 

"systems approach"; and third, since the output of this research was 

not only a specific model, but in addition includes suggested 

improvements to the model-building process in the problem context area, 

the research took the systems approach into yet another application 

area. For these reasons, the paradigm of systems science (as it has 

come to exist) serves as the governing framework which defines and 

legitimizes the endeavor reported here. 

There are a number of ways in which the paradigm influences 

research. Kuhn (1962) has suggested several areas of paradigm 

influence (elaborated upon for this study by Heflin in consultation): 



1. The paradigm assists in selecting the problems which are 

critical. 

For the research presented here, the critical 

problem selected was the development of a 055 

for a complex, poorly defined task. 

2. The paradigm provides a theoretical framework for 

addressing the vital problems. 

The framework for addressing the associated 

problems was the methodology for computer system 

design suggested by Clemson (1978) as expanded 

by the author. 

3. The paradigm selects certain types of instrumentation as 

valid and appropriate, thus providing the methodological 

arms for studying the conceptual and theoretical issues. 

In this research, identification of key 

variables, building of subjective models, and 

computer simulation and analysis of models 

served as these methodological arms. 

4. The paradigm defines legitimate proof CI.nd specifies the 

type of experiences that will be accepted as empirical 

evidence. 

7 



For the present context, the problem-solving and 

design processes as encompassed under the name 

"systems approach" serve as the governing 

process for determining the legitimacy of this 

research. 
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In the above ways, Systems Science provides the general paradigm which 

governs this research. 

Overview of Dissertation Organization 

In order to implement a basic tenet of the systems approach, the 

cooperation and support of the superintendent of the participating 

school district was obtained, and a task-group of key administrators 

involved in EEO policy and practice was established. This task-group 

was used to assist in defining the needs associated with the envisioned 

DSS, and in outlining the research required to accomplish the research 

and design process as described previously. 

The major first task of the author was an extensive literature 

search. The results are given in the next three chapters: Chapter II, 

wherein key concepts underlying information systems are presented; 

Chapter III, where key EEO variables are defined; and Chapter IV, where 

subjecti ve models are designed which reflect EEO concepts and legal 

developments. 

The model-building part of the process is discussed in Chapter V, 

which contains the underlying research, analysis, results, and an 

interpretation of the results. Several general relationships that may 

help in building models in such contexts do emerge. Validation of the 
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results .is undertaken, and a graphic technique of pattern recognition 

is used to clarify some of these relationships. The results of the 

statistical analysis and of the subjective model building process are 

compared. In Chapter VI a preliminary model is then derived, and the 

EEO accountability index developed. Finally, Chapter VII contains a 

review of the key ideas presented, conclusions based on this study, and 

some recom~endations for further research. 

Preview of Results 

The purpose of this research has been to lay thl~ groundwork for 

building a computerized model of Equal Educational Opportunity to be 

used in a Decision Support System. This research has led to the 

development of a preliminary EEO model and a resultant index which can 

be used as a measure of school district system equity. 

The methodology which emergp-d during the course of the research 

reported here was a) subjective models are developed based on a 

literature review of the field of EEO, b) models are statistically 

derived from empirical data, and c) these separately derived models are 

checked against one another. This methodology for checking theory 

against reality in order to specify a computer system model was 

developed here as a necessary extension of previous DSS design 

methodologies. A first-order approximation model, based on very 

limited data, was developed in this research by this methodology. 

Since no such model existed before, nor was there an apparent method 

for developing one, this research can be said to have been successful. 
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The computer model reported here is used to calculate an overall 

EED accountability index for a school district. This index can be used 

as a measure to compare a school system's educational equity at various 

points in time, and to determirle the effect on equity of specific 

proposed decisions by a school district. Thus, the model provides 

decision support to school district decision makers concerned with 

improving educational equity. 

The further development and implementation of the computer system 

used to gather and analyze the data for this research, additional 

refinement of the first-order model derived in this studys and 

incorporation of the ability to calculate directly the EED 

accountability index, will" contribute to the ongoing process of 

developing EED decision support systems. 

The data used for the research reported in this Dissertation were 

specific to one school district at one point in time. Further research 

and further development of such Decision Support Systems should help to 

show whether the relationships discovered were applicable generally in 

the area of public education EED, or were merely specific character­

istics of the school district and time of this study. This research 

lays the groundwork for such work, and the ideas and results presented 

herein should indeed prove useful to the general educational community 

concerned with determining the degree of equality of educational 

opportunity within a school system. 



CHAPTER II 

DECISION SUPPORT SYSTEM DESIGN 

Historically, development of cO::1puterized information systems has 

been a large and expensive undertaking in most situations. However, 

now, with the availability of more and more sophisticated hardware and 

software at lower and lower costs, management decision support systems 

individualized to specific contexts can be developed more easily and 

more cost effectively. Such systems can be designed to provide the 

manager in a given decision-making context with support in tasks such 

as monitoring, query, evaluation, and forecasting. What is needed in 

each context is an appropriate understanding of the foundational ideas, 

and a means of representing that understanding in a form (called a 

model) usable by the computer. The research for this dissertation has 

focused on developing an appropriately formatted understanding of the 

issues underlying EEO, and developing a methodology for constructing a 

model usable by a decision maker in the EEO context. 

General Model of an Information System 

This chapter gives an overview of a portion of the literature 

about information systems. Its purpose is to examine the successes and 

failures in this field in order to gain insights useful for DSS design. 

Perhaps a good starting point is a generalized conceptual model 

for an information system. An understanding of the basics of such a 

general model is useful as an overall guide to the design of more 

specific systems, such as decision support systems. 
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Professor George Lendaris, in his class "Information Systems" at 

Portland State university, presented the following generalized model of 

an information system. 

input ~. selector 

boundary 

CONTEXT 

_ data store .-- massager ~outPut 
environment 

(includes the user) 

Figure 1: Generalized Model of an Information System 

The model consists of seven elements: input data, selector, data 

store, massager, output, boundary and environment. The model asserts 

that the problem context directly affects the definition of all seven 

elements, and thus insists that the context be explicitly considered. 

This model distinguishes between "data," which are the values of 

selected attributes, and "information," which is defined as a pattern 

of the data that has some particular significance to the user. 

1. Input Data: A variety of data exists in the world-at­

large which may be related to any given information 

system. In our case, a number of files related to the 

concept of EEO may already exist in the school district 

computer system. Further, there may also be a large 



amount of data in offices throughout the district. 

Additionally, there may exist a great deal of data 

outside the district which relates directly to the 

problem and can be collected if needed. 

2. Selector: The selector selects from the large universe 

of possible and available data that data to be placed 

in the DSS data store. In many cases, "raw" or 

disaggregated data would be stored. In other cases, 

simply an address or a process for obtaining the data 

which is needed might be stored. The design of the 

selector and the design of the data store are thus 

interdependent and are generally developed 

simultaneously. 

3. Data Store: The data is stored in files organized by a 

"schema," an organizational principle for relating the 

various data items and files. There may be several 

independent data stores within the overall data store 

of the system. 

4. Massager: 

the system. 

The "massager" is the operational unit of 

The massager manipulates the data in the 

data store, performing such operations necessary to 

produce the output desired by the user of the system. 

Several distinct functions may be performed by the 

massager: (a) Query: query is the ability of the 

13 



system to respond to specific questions and requests. 

For example, a user may want to ask the system for a 

particular statistical breakout of the performance of 

some group of students on some indicator. The massager 

would have to be able to access speci fic items in the 

data store, perform statistical operations, and arrange 

the results in a format useful to the user. (b) Moni­

toring: Monitoring is an on-going function of some sys­

tems. Data is periodically examined by the system, and, 

when conditions are found which meet or exceed some pre­

defined conditions, appropriate output is generated to 

inform users of this condition. An example of this is 

exception reporting. Exception reporting draws manage­

ment's attention to pre-described exceptional phenomena. 

(c) Evaluation: The massager unit can access data and 

perform statistical operations useful in evaluation pro­

cedures. The massager can also be used to bring the re­

sults of multiple evaluations together in ways which may 

be useful to the user. (d) Forecasting: Forecasting 

consists of applying models, such as trend extrapola­

tion, growth and substitution models, analogies, etc., 

to the data and running the models under various assump­

tions or conditions. A particular value of forecasting 

in decision support systems is that forecasting allows 

the user to ask "what if" questions and examine 

possible impacts of decisions being considered. 

14 



5. Output: The function of the system is to present the 

data to the user in such a way that the user perceives 

a pattern and this becomes useful information. One of 

the interesting considerations in designing the output 

format is to match the format of the output to the 

tasks and preferences of the user. Some applications 

may require large batch-printed tables of data while 

others might be better served by instantaneous graphic 

representation on an interactive graphics screen. 

6. Boundary: The boundary defines the limits of the 

system and distinguishes the system from its 

environment. 

7. Environment: The environment of an information system 

is usually considered to consist of the users of the 

system and their particular information needs. This is 

the environment of direct concern to the system most of 

the time. Of course, the environment of all systems 

includes everything that is outside of the boundary, 

and seemingly uninvolved components of it, such as the 

financial environment of the suprasystem supporting the 

information system, often have a way of making their 

presence felt. On such occasions, these elements of 

environment come into the context in which the system 

functions. 

15 
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Management Information Systems and Decision Support Systems 

McLeod (1979), in Management Information Systems, traced the 

development of today's more sophisticated systems from their origins in 

the first computerized systems of twenty years ago. Earlier, Martin 

(1976), in Principals of Data-Base Management, had established the 

basics of managerial procedures for developing, maintaining, operating, 

and revising this type of data-based information system. 

Two aspects of design and performance evaluation of information 

systems are considered by Arnovick (1978): (1) initiation, planning, 

development, and testing of new systems, to include modification of 

existing structures; and (2) appraisals and measurement of opera­

tional systems and components. Arnovick develops a taxonomy of 

information systems which provides a basis for organized evaluation of 

system performance. 

McPherson-Turner and Eisele (1979) described the design of a man­

agement information system that has demonstrated efficacy in the opera­

tion of a research project in an educational environment. The four 

states in the design of this system were information collection, infor­

mation organization, information analysis, and information reporting. 

Over the past decade, these Data-Based Management Systems (DBMS), 

as they have come to be called, have been developed and implemented at 

huge expense at a large number of major public and private educational 

institutions. Computerized information systems, based upon data-based 

management systems, have become a modern , expensive, way of li fe. A 

key question is whether the results have been worth the expense. In a 
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classic study, the long-term cost effectiveness of DBMS at" over two 

dozen major corporations were examined (Wiorkowski and Wiorkowski, 

1978). The finding was that for large corporations data-based 

management systems are often cost effective over a relatively short 

period of time (three to five years). However, for small corporations, 

this was not found to be the case. For small corporations, as Clemson 

put it, "management information systems are almost always expensive 

failures," and therefore better DSS design methods are needed. 

This is not to say that there were no successes. In 1974, Hayman 

published "Educational Management Information Systems for the Seven­

ties" which optimistically outlined the potential such systems could 

fulfill for educational management. Many of these potentials have been 

realized. The work of Pugh and Krasnakevich (1971) and others has led 

to computer assisted reassignment systems now available. Charles Maher 

(1979) documented some successes with special education management 

information systems. Maurice Elias (1979) and others wrote of "The Use 

of Computerized Management Information in Evaluation." 

It has been suggested that the ability of an information system to 

respond to questions posed by managers may be the best determination of 

the effectiveness of the management information system (Brown, 1979). 

And it has been shown that a management information system can be 

successfully used for instructional as well as administrative support 

in higher education (Bess, 1979). One researcher who has done a great 

deal to document the successes of computerized decision support systems 

over the past decade has been Stephen Alter. He has described a broad 

range of successful and not so successful decision support systems and 
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has discussed the various challenges and risks the implementation of 

such systems pose to managers (1976, 1980). 

Design Process for this Research 

What can be seen, from both the successes and the failures, is that 

the field has developed a great deal of expertise over the past decade 

in the design and implementation of management information systems 

suited to particular environments. To a large degree, this expertise 

has been built upon the foundation established by Arthur Hall (1969) in 

his classic piece, "Three-Dimensional Morphology of Systems Engineer­

ing." Hall analyzed a large number of systems er:gineering projects and 

found characteristics common among successful projects and characteris­

tics common among unsuccessful projects. Based on these common charac­

teristics, Hall proposed his morphology for successful systems engi­

neering. The different aspects of this morphology have been further 

developed since that time. For example, Arnovick (1978) stressed the 

phases of initiation, planning, development, and testing. Axelrod 

(1970) stressed involvement and communication between users, top man­

agement, and designers. Robert Holland (1980) wrote of the importance 

of tailoring the system to the specific needs of the clients. Ein-Dor 

(1978) stressed the importance of planning for the development process, 

as did James Penrod (1978) in his account of the planning, design, and 

implementation of an information system at Pepperdine University. The 

literature abounds with advice for the information system designer. 

One of the most influential writers in the field of computerized 

information sytems has been Peter Keen. In 1976, Keen suggested 
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employing intermediary personnel, who are skilled in mathematical 

programming and are managerially trained, to support strategic 

decision-making by upper-level executives. What a relief to managers 

who had been reading with dread that the managers of tomorrow would 

need to be skilled computer programmers as well! In Keen's book with 

Michael scott-Morton, Decision Support Systems: An Organizational 

Perspecti ve, the practical and the pragmatic was emphasized. Their 

advice to the would-be designers of decision support systems was 

simple: keep it simple, keep it cost effective, and base the design on 

a model which is built upon a good understanding of the context. This 

last recommendation clari fies why Keen recommended intermediary 

personnel skilled in both computer programming and managerial matters. 

In order to build an appropriate model for a decision support system, 

an understanding of both the computer function and of the managerial 

function must be built into its design. 

This combination of needs for both technical and application con­

siderations in systems design represents one of the most pressing and 

potentially rewarding areas of applied research open today. The design 

of a decision support system for managerial support in the area of 

ensuring equality of educational opportunity in a public school system 

involves such a two-fold task: (1) key variables which are pertinent 

to EEO considerations and for which data is available must be identi­

fied and selected, and data for them placed in the data store, and 

(2) relationships between the variables must be discovered and defined 

precisely enough that the relationships can be used to determine and 

evaluate the outcomes of specific events. A goal of this research 
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is to provide some groundwork to assist school systems and other 

concerned agencies with designing such a computerized information 

system, and perhaps, in the process, to also provide some basic 

understanding of the key variables and relationships in the complex 

area of Equal Educational Opportunity. 

The general methodology recommended in the literature and used by 

most analysts in designing information systems has been to work with 

the decision makers who ultimately were to be the users of the system 

in determining the specifications of the system. Some reference to 

other systems and to the normative requirements of such a system were 

also generally required. Basically, it was assumed that "upper 

management, " or the "decision maker," would be the expert in deter­

mining the requirements of the system. 

Clemson (1978) outlined this basic approach to the design of a 

Decision Support System: 

1. identification of key variables; 

2. subjective model building; 

3. computer simulation of models; and 

4. continuous management involvement. 

With this methodology in mind, an EEO Information System Task 

Group of assistant superintendents and department directors was 

assembled for this project. After a few meetings, it became clear that 

there were no "experts" in determining EEO Decision Support 

specifications (i.e., variables and models). The discussions of the 

group, and a quick review of the literature, revealed why this was the 
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case. The concepts involved in EEO were simply too complex, and the 

differing opinions, values, and assumptions implicit and explicit in 

EEO concepts too diverse, to readily yield specifications for a 

generally acceptable EEO decision support system. The task-group 

therefore was used to help the author to define the need for such a 

DSS, and to outline the research required to complete the steps 

necessary for its design. 

Additional research was called for, and the approach of the author 

was to undertake an extensive review of the philosophical, 

sociological, and legal underpinnings of the concepts of EEO for the 

speci fic purpose of determining the key variables and relationships 

necessary for the specifications of an EEO decision support system. 

The next two chapters are a brief summary of that review. 



CHAPTER III 

IDENTIFICATION OF KEY VARIABLES 

As stated earlier, development of a Decision Support System 

requires that an appropriately formatted understanding of the 

fundamental ideas be developed, and a means for representing that 

understanding be created. Using the Clemson outline presented 

previously in this dissertation, the first step in such a process is 

the identification of key variables. This chapter reviews some of the 

variables which have been identified by the leading researchers in the 

field of EEO. Using a review of the relevant literature as a base, the 

author here identifies key variables that can be both attainable and 

useful to the participating s'chool district in the design of a Decision 

Support System. 

The Concept of Equality of Educational Opportunity 

In an influential report entitled liThe Concept of Equality of 

Educational Opportunity" (1967), James Coleman defined four different 

aspects of inequality. 

One type of inequality may be defined in terms of 
differences of the community's input to the schools, such as 
per-pupil expenditure • • • • 



A (second) type of inequality would include various 
intangible characteristics of the school as well as the 
factors directly traceable to the community inputs to the 
school (see Sweatt vs. Painter 330 US 629 [1950]). Yet such a 
definition gives no suggestion of where to stop, or just how 
relevant these factors might be for school quality. 

Consequently, a (third) type of inequality may be 
defined in terms of consequences of the school for indivi­
duals with equal backgrounds and abilities. In this 
definition, equality of educational opportunity is equality 
of results, given the same individual input. With such a 
definition, inequality might come about from differences in 
the school inputs and/or racial composition and/or from more 
intangible things • • • • 

A (fourth) type of inequality may be defined in terms of 
consequences of the school for individuals of unequal 
backgrounds and abilities. In this definition, equality of 
educational opportunity is equality of results, given 
different individual inputs. The most striking examples of 
inequality here would be children from households in which a 
language other than English • • • is spoken • • • • 

Such a definition taken in the extreme would imply that 
educational equality is reached only when the results of 
schooling (achievement and attitudes) are the same for racial 
and religious minorities as for the dominant group. (pg. 
18-19) 
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Based on the understanding reached from a review of the EEO 

li terature , the aut: .Dr felt this typology of Coleman's covered the EEO 

concerns well. Since each of these types of inequality refer to 

different aspects of educational equity, each could potentially require 

different variables to represent it. Accordingly, these four types of 

inequality were chosen to be used in the present research as an 

organizational basis for identifying key variables to incorporate in a 

Decision Support System for EEO. 
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Much recent research in education has focused on "school 

effectiveness" measures. Such studies as George Madaus' (1978) 

Schooling Effectiveness: A Reassessment of the Evidence and 

Michael Rutter's (1979) Fifteen Thousand Hours have led the way, 

addressing the issues of school system accountability and potential 

school impact on, and responsibility for, educational outcomes. 

In the study by Michael Rutter, Barbara Maughan, Peter Mortimore, 

and Janet Duston (Rutter et ale [1979]) ten-year-old children in twenty 

London elementary schools were tested with standardized nonverbal and 

reading tests in 1970. Teachers were surveyed with a questionnaire on 

student behavior, and student delinquency rates were tabulated. In 

1974, two-thirds of those children were retested and similar surveys 

completed. An analysis of variance was then done to determine 

differences between the groups of students then at twelve London 

secondary schools. Later research on these dozen secondary schools 

would then be adjusted to account for the differences in entering 

students. Four types of measures were used in this analysis of the 

secondary schools: 

1) Intake measures: verbal reasoning, parent occupation, 

behavior as described by the questionnaire; 

2) Process measures: interviews with staff, pupil 

questionnaire, observations; 

3) Outcomes measures: delinquency figures, teacher ratings 

of behavior, attendance, examination success; and 



4) Ecological measures: geographical area, balance of 

intake, parental choice of student placement. 

Signi ficant statistical variance between schools was shown 

for attendance, behavior, delinquency, and exam results; and these 

four outcome measures were shown to correlate highly for each 

school . (.68 to .77 correlation coefficients in pairwise 

comparisons). Factor analysis was used to isolate relative 

correlation of outcome measures with: 

1) physical and administrative features; 

2) social organization of schools; and 

3) ecological variables. 
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Then a correlation of variables with outcomes was done (Spearman's 

rank correlation at .05 level), as was a one-way analysis of variance 

for "groups of schools" (schools clustered around variables for which 

they had similar measures). This combined process led to 

identi fication of grouped variables, or "global variables," and to 

identification of schools with groups of similar variables. 

A final composite analysis consisted of two stages: 

1) A log-linear modeling procedure for composite analysis 

based on proportions of children who were members of 

particular sets (categories); and 

2) Multiple linear regression, to assess the relative 

effect of correlated variables. 
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The following were some of the main conclusions drawn by Rutter 

et al. (1979) (condensed by the author): 

First, secondary schools in inner London differed mar­
kedly in the behavior and attainments shown by their pupils. 

Second, although schools differed in the proportion of 
behaviorally difficult or low achieving children they 
admitted, these differences did not wholly account for the 
variations between schools in their pupils' later behaviour 
and attainment. 

Third, the variations between schools in different forms 
of "outcome" for their pupils were reasonably stable over 
periods of at least four or five years. 

Fourth, in general, schools performed fairly similarly 
on all the various measures of outcome. 

Fifth, the differences in outcome between schools were 
not due to such physical factors as the size of the school, 
the age of the buildings or the space available; nor were 
they due to broad differences in administrative status or 
organization. 

Sixth, the differences between schools in outcome ~ 
systematically related to their characteristics as social 
institutions. 

Seventh, outcomes were also influenced by factors 
outside teachers' immediate control. 

Eighth, the effect of balance in the intake was most 
marked with respect to delinquency, and least important in 
the case of the children's observed behavior in the classroom 
and elsewhere about the school. 

Ninth, the association between the combined measure of 
overall school process and each of the measures of outcome 
was much stronger than any of the associations with indi­
vidual process variables. This suggests that the cumulative 
effect of these various social factors was considerably 
greater than the effect of any of the individual factors on 
their own. The implication is that the individual actions or 
measures may combine to create a particular ethos, or set of 
values, attitudes and behaviours which will become charac­
teristic of the school as a whole. 

Tenth, the total pattern of findings indicates the 
strong probability that the associations between school 



process and outcome reflect in part a causal process. In 
other words, to an appreciable extent children's behaviour 
and attitudes are shaped and influenced by their experiences 
at school and, in particular, by the qualities of the school 
as a social institution. 
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Such research, as it relates to educational equity, has been 

hampered by the lack of consensus by scholars and practitioners on a 

definition of educational equity. There have been contradictory 

equity-related theories: 

1) Equity defined in terms of access to quality programs,· 

and 

2) Equity defined in terms of the beneficiaries of 

educational rewards and outcomes. 

These have been the polar extremes - and usually researchers have not 

bridged this gap with a uniformly accepted theory. The consequence of 

this lack of agreement on a theoretical basis of educational equity has 

been the appearance of discrepancy in the results of researchers whose 

work was based on differing concepts of equity. For example, in many 

ways, the findings of Rutter and other "school effectiveness" 

researchers appeared to contradict some of the earlier studies, such as 

those cited by Coleman (1966) and Jencks (1972), which examined school 

outcomes as compared to the backgrounds of students. In the course of 

this research, this contradiction was noted by the author when Rutter's 

results were compared to the findings of Coleman et ale (1966). 

Coleman's results are summarized here (condensed by the author): 



Of the many implications of this study of school effects 
on achievement, one appears to be of overriding importance. 
This is the implication that stems from the following results 
taken together: 

1. The great importance of family background for 
achievement; 

2. The fact that the relation of family background to 
achievement does not diminish over the years of school; 

3. The relatively small amount of school-to-school 
variation that is not accounted for by differences in 
family background, indicating the small independent 
effect of variations in school facilities, curriculum, 
and staff upon achievement; 

4. The small amount of variance in achievement explicitly 
accounted for by variations in facilities and curriculum; 

5. Given the fact that no school factors account for much 
variation in achievement, teachers' characteristics 
account for more than any other - taken together wi th 
the results from section 2.3, which show that teachers 
tend to be socially and racially similar to the students 
they teach; 

6. The fact that the social composition of the student body 
is more highly related to achievement, independently of 
the student's own social background, than is any school 
factor; 

7. The fact that attitudes such as a sense of control of 
the environment, or a belief in the responsiveness of 
the environment, are extremely highly related to 
achievement, but appear to be little influenced by 
variations in school characteristics. 

Taking all these results together, one implication 
stands out above all: That schools bring little influence to 
bear on a child's achievement that is independent of his 
background and general social context; and that this very 
lack of an independent effect means that the inequali ties 
imposed on children by their !lome, neighborhood, and peer 
environment are carried along to become the inequalities with 
which they confront adult life at the end of school. 

For equality of educational opportunity through the 
schools must imply a strong effect of schools that is inde­
pendent of the child's immediate social environment, and that 
strong independent effect is not present in American schools. 

28 
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The schematic model of public education put forth by Levin (1972) 

is of particular relevance when considering the differences between the 

Coleman findings and the Rutter findings. 

Polity 

~ 
Educational 
Objectives 

Ed~cational 
Management 

~ . 
Educahonal 
Production 
Process 

EdJcational 
Outcomes 

sotial 
Outcomes 

Figure 2: 

Constituencies Political Institutions 
Power 
Goals 
Coalitions 
Outcomes 

Specifications of Objectives 
Resource Constraints 
Rewards and Sanctions 

Knowledge of Prices, Techniques, and Input­
Output Relations 
Discretionary Power 

Measurement and Evaluation 

Structure of Society 
Longitudinal Evaluation 

"Schematic of an Idealized Accountability 
System for the Educational Sector" (Levin, 
1972) 

Within the framework of this schematic model, Jencks, Coleman, and 

others had found that factors in the Polity sector correlated highly 

with factors in the Societal Outcomes sector, and that factors in the 

Educational Management sector correlated very little, if at all, with 

factors in the Societal Outcomes sector. These researchers were 

defining educational outcomes in terms of the beneficiaries of 

educational rewards and outcomes, and were thus identifying key 

variables in this area. On the other hand, Rutter conceded these 

previous findings and concentrated on the relationship ,between the 



Educational Management sector and the Educational Outcomes sector: 

If the effects of schooling are to be judged in terms 
of the strength of associations between particular school 
variables and measures of attainment, it is essential that 
the school variables should be the right ones (meaning that 
they reflect those aspects of school life which do in fact 
have an impact). (pg. 5) 
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By thus restricting his investigation' to the Educational 

Management/Educational Outcomes sectors of the Levin model, Rutter was 

able to show that some factors in the Educational Management sector did 

correlate with factors in the Educational Outcomes sector for the data 

under study. Researchers such as Rutter in the "school effectiveness" 

movement tended to define equity in terms of access to quality 

programs, and thus to identify key variables in this area. 

Applied at the Societal Outcomes/Polity area, the studies of 

Coleman and others tended to emphasize the concept of inequality in the 

beneficiaries of educational rewards and outcomes. Applied at the 

Educational Management/Educational Outcomes area, the studies of Rutter 

and others tended to emphasize the concept of inequality in access to 

quality programs. Such differing research approaches, based upon 

di ffering concepts of EEO, led researchers to identify differing sets 

of key variables. Consistent with the purpose of this Dissertation to 

unify such prior research in selecting key variables for the DSS model, 

an attempt was made to make the selected variables consistent with a 

variety of existing definitions of EEO. As mentioned earlier, the 

conceptual framework attributed to James Coleman was used as the 

organizing principle for selecting the variables. 
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Identification of EEO Variables 

In his introduction to the Report on Equality of Educational 

Opportunity, u.s. Commissioner of Education Harold Howe (1966) 

introduced the variables contained in the national survey on EEO 

(Coleman Report) as follows: 

The second question is whether the schools offer equal 
education opportunities in terms of a number of other 
criteria which are regarded as good indicators of educational 
quality. The attempt to answer this elusive question 
involves describing many characteristics of the schools. 

Some of these are tangible, such as numbers of 
laboratories, textbooks, libraries, and the like. Some have 
to do with the curriculums offered - academic, commercial, 
vocational and with academic practices such as the 
administering of aptitude and achievement tests and 
"tracking" by presumed ability. Other of these aspects are 
less tangible. They include the characteristics of the 
teachers found in the schools - such things as their 
education, amount of teaching experience, salary level, 
verbal ability, and indications of attitudes. The 
characteristics of the student bodies are also assessed, so 
far as is possible within the framework of the study, so that 
some rough descriptions can be made of the socioeconomic 
backgrounds of the students, the education of their parents, 
and the attitudes the pupils have toward themselves and their 
ability to affect their own destinies, as well as their 
academic aspirations. 

Only partial information about equality or inequality 
of opportunity for education can be obtained by looking at 
the above characteristics, which might be termed the schools' 
input. It is necessary to look also at their output - the 
results they produce. The third major question, then, is 
addressed to how much the students learn as measured by their 
performance on standardized achievement tests. (p. iii-iv) 

The literature review undertaken for this research and outlined 

thus far helped to identify many candidate variables in the area of 

EEO. A number of the variables were concerned with the degree of 
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segregation of students and faculty by such factors as race, ethnicity, 

language background, handicapping condi tion, socioeconomic background 

and sex. Certain of the variables related to the distribution of 

tangible resources within a school system. Also considered were 

intangible measures of school system input such as teacher expecta­

tions, student morale, school atmosphere, etc. still other variables 

dealt with student achievement and effectiveness of resources. Student 

achievement indicators, such as test scores, grades, attendance and 

suspension data, were variables which can be used in program and 

activity evaluations to help determine resource effectiveness within 

the system. 

After considering various organizational possibilities, Coleman's 

four definitions of inequality were chosen as a basis for grouping the 

variables to be identified for the Decision Support System. 

The specific variables identified within this study, grouped 

according to Coleman's categories and based upon the availability of 

data, are given below, together with a brief description of how each 

variable was selected. Also shown for each identified variable is a 

graphic representation of the data for the ninth grade students of the 

participating school district. For this graphic representation, the 

values of the average measure of the EEO variables were calculated for 

each ethnic group identified by the School District. These computed 

average values were then normalized by determining for each value its 

difference from the mean (of all students) in standard deviations. The 

signi ficance of the graphs thus produced is discussed later in the 

chapter on validation. The graphs are presented here to provide the 
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reader with a feel for the key variables identified and the data 

collected which may form the basis for the Decision Support System. 

Tangible Aspects of EEO 

One type of inequality may be defined in terms of diffe­
rences of the community's input to the schools, such as 
per-pupil expenditure. (Coleman, 1967, p. 18) 

Fer this research, the category of variables referred to as 

tangible aspects included such variables as costs, often expressed as 

expenditure per student; staffing, expressed as Full lime squivalent 

(FTE) staff per student; and materials, such as facility, space and 

instructional materials. From among these variables, total cost per 

student (calculated on a school-by-school basis) and FTE per student 

(again calculated by sel10ol) were chosen for inclusion in this study as 

the most accessible and most often cited tangible variables. However, 

the major portion of the cost per student was found to be used to pay 

the salaries of the FTE. Thus, the total cost per student and the FTE 

per student were found to be interdependent variables. Therefore, a 

third var iable , non-FTE cost per student, was introduced to measure 

costs in a way more independent of the FTE per student. 

Cost Per Student Per School (COST) 

Budget amounts were identified in school district finan­

cial files for each high school. These figures were 

summed by school and divided by school enrollment to 

determine cost per student per school. 
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Figure 3: Cost Per Student 

This graph shows the standard deviation from the mean for 

each ethnic category's average cost per student. The mean value 

for all ninth grade students was 2150; the standard deviation was 

397. The mean value 2150 indicates an average in-school budgeted 

cost per student of $2150 for the schools identified in this study. 

This graph illustrates the "W" signature, to be discussed in 

Chapter V. 



Full Time Equivalency Per Student Per School (FTE) 

FTE (Full Time Equivalency) is a measure of the amount 

of time an employee spends on the job: one FTE is the 

equivalent of one full-time position. FTE was coded in 

school district personnel files for each employee; 

school codes were also in each employee's records. 

Thus, FTE was summed by school and divided by enrollment 

to determine FTE per student per school. 
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Figure 4: FTE Per Student 

35 

This graph shows the standard deviation from the mean for 

each ethnic category I s average FTE per student. The mean value 

for all ninth grade students was .0607; the standard deviation was 

.0062. 



36 

A mean value of .0607 indicates .0607 FTE for each student, 

or approximately 1 FTE for each 16.47 students. 

This graph illustrates the "W" signature, to be discussed in 

Chapter V. 

Non-FTE Cost Per Student Per School (NCOST) 

A large part of the cost per student per school was 

found to be spent on salaries for FTE. Thus, the first 

two variables, COST and FTE, were found to be 

interdependent. By subtracting the cost of salaries 

from the overall cost per school, a non-FTE cost p'er 

student per school was calculated which was not directly 

dependent upon either of the first two variables. 
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Figure 5: Non-FTE Cost Per Student 
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This graph shows the standard deviation from the mean for 

each ethnic category's average non-salary cost per student. The 

mean value for all ninth grade students was 630; the standaard 

deviation was 249. The mean value of 630 indicates an average 

in-school budgeted non-salary cost per student of $630. 

This graph illustrates the "W" signature, to be discussed in 

Chapter V. 

Intangible Aspects of EEO 

A (second) type of inequality would include various intan­
gible characteristics of the school as well as the factors 
directly traceable to the community inputs to the school (see 
Sweatt vs. Painter 330 US 629 [1949]). Yet such a definition 
gi ves no suggestion of where to stop, or just how relevant 
these factors might be for school quali ty • (Coleman, 1967, 
p. 18) 

This definition suggested a plethora of variables under the 

category heading intangible aspects. Studies of factors such as 

teacher expectations, school atmosphere, and the leadership of the 

school principal have appeared more and more in a recent movement in 

educational research towards determining effectiveness of in-school 

variables. Yet these types of variables have been extremely difficult 

to measure and may not be readily available for a school system 

Decision Support System. A number of variables generally are available 

which may sometimes be used as a proxy for the more-difficult-to­

measure variables. Perhaps the most studied of these "proxy variables" 

is the percentage of ethnic minority students in a school or school 

system. Therefore, this proxy variable, minority percentage, has been 

included in this study. Several such variables, variables such as 
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minority percentage of students, minority percentage of faculty, and 

school system desegregation index, form a subgroup of variables often 

referred to as desegregation variables. These variables have often 

been treated separately from other intangible measures. Since other 

intangible variables, such as program quality, community involvement, 

administrative style, and teacher motivation and teacher expectation, 

may have been equally relevant but were much more difficult to measure, 

they may be less available for a Decision Support System and thus they 

were not included in this study. An interesting variable, voter 

support, was here defined as the percentage of registered voters in an 

area who voted for the latest school tax measure. This variable, 

calculated by high school area, described in some way the community's 

relationship to the school. It was easily calculated and, therefore, 

included in this study as a proxy intangible measure which might 

simulate some of the intangible measures which had to be excluded. 

Minority Percentage Per School (M%) 

Each student in the school district was registered on an 

official registration form. The form asked the student 

or the student's parent to choose from American Indian, 

White, Black, Oriental, and Hispanic, the race/ethnic 

category most closely characterizing the student. The 

response to this item was coded on the district's 

computerized record of the student's registration. Each 

student's record contained a code identifying the school 



of attendance. By counting the number of students by 

ethnic code and by school code, the minority (non-White) 

percentage of each scheol was calculated. 
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Figure 6: Minority Percentage 
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This graph shows the standard deviation from the mean for 

each ethnic category's average minority percentage per at school. 

The mean value for all ninth grade students was 24.9; the standard 

deviation was 9.9. The mean value of 24.9 indicates that the 

average minority percentage of students registered at the schools 

in this study was 24.9%. 
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This graph illustrates the modi fied "W" signature, discussed 

in Chapter V. 

Minority Faculty Percentage Per School (MF%) 

Employee records also contained an ethnic code. Thus, 

the minority percentage of faculty (teachers, 

administrators, counselors, librarians, and other 

certified, professional staff) was easily calculated for 

each school. 
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Figure 7: Minority Faculty Percentage 

This graph shows the 5tandard deviation from the mean for the 

minority faculty percentage the school of each student calculated 
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for each ethnic group of students. The mean value for all ninth 

grade students was 7.7; the standard deviation was 3.06. The mean 

value of 7.7 indicates that the average minority faculty 

percentage at the high schools studied was 7.7%. 

This graph illustrates the modified "W" signature, discussed 

in Chapter V. 

Voter Support (VOTE) 

The percentage of registered voters who reside within 

the attendance area of any school and who voted in favor 

of the school district's latest tax measure was calcu-

lated, giving one measure of the relationship of the 

community to the school system. 
VOTER SUPPCfO!T 

S 1 T 
A 
H 
0 9.7S 
A 
R 
0 9.S 
0 
E 
u 0.2:i 
I 
A 
T e I 
0 
H 
S -e.2:i 
F 
R -e.S 0 

'" 
'" -e.7S 
E 
A 
H -1 

1 2 3 .. 
ETlflIC CRtU' 

Figure 8: Voter Support 
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This graph shows the standard deviation from the mean for 

each ethnic category's average percentage of resident voter 

support. The mean value for all ninth grade students was 

20.7; the standard deviation was 4.6. The mean value of 20.7 

indicates that 20.7% of all registered voters voted in favor 

of the last school levy. The percentage of voters who either 

voted against the levy or who did not vote would thus be 

79.3%. The point is that the percentage calculated is of 

registered voters, not just of those who actually voted. 

This graph does not illustrate a speci fic identi fied 

signature, as discussed in Chapter V. 

Effectiveness Aspects of EEO 

A (third) type of inequality may be defined in terms of 
consequences of the school for individuals with equal 
backgrounds and abilities. (Coleman, 1967, p. 18) 

Since schools rarely deal with students with equal backgrounds and 

abilities, direct measures of school effectiveness were almost 

impossible to find. Indirect measures, which measure student progress 

and attempt to account for differences in background and abilities, 

were often termed effectiveness measures. Effectiveness measures for 

individual students included progress measures such as test gains and 

performance gains. Effectiveness measures for groups of students 

included change or rates of change on group behavior variables, such as 

graduation rate, dropout rate, absentee rate and suspension rate. 

These were perhaps the most widely used effectiveness measures. For 

this study, fall-to-spring test-score gains for individual students in 
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reading, mathematics and language usage were selected as potential 

variables describing effectiveness aspects of EEO. 

Reading RIT Gain (RGAIN) 

Students were tested in reading, mathematics and 

language usage each fall and again each spring. The 

gain in each subject area was calculated for each 

student by subtracting the fall RIT score (score in 

Rasch units) from the spring score in cases where the 

spring score was higher. If the spring score was equal 

to or lower than the fall score, no gain was calculated 

for that student. 

It should be noted that individual student test gains 

over a short (one-year) period of time were easily 

influenced by testing error and other random factors and 

were thus not considered reliable measures. However, 

average gains for groups of students could be calculated 

with a greater degree of reliability. 
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Figure 9: Reading RIT Gain 

This graph shows the standard deviation from the mean for 

each ethnic category's average reading RIT gain. The mean value 

for all ninth grade students was 6.38; the standard deviation was 

4.39. The mean value of 6.38 indicates that the average student 

in this study gained 6.38 Rasch units on reading tests from fall 

to spring. 

This graph does not illustrate a speci fic identi fied 

Signature, as discussed in Chapter V. 

Math RIT Gain (MGAIN) 

Same as for Reading RIT Gain. 
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Figure 10: Math RIT Gain 

This graph shows the standard dev iation from the mean for 

each ethnic category's average math RIT gain. The mean value for 

all ninth grade students was 6.71; the standard deviation was 

4.58. The mean value of 6.71 indicates that the average student 

in this study gained 671 Rasch units on math tests from fall to 

spring. 

This graph does not illustrate a speci fic identi fied 

signature, as discussed in Chapter V. 

Language Usage RIT Gain (LGAIN) 

Same as for Reading RIT Gain. 
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Figure 11: Language Arts RIT Gain 

This graph shows the standard deviation from the mean for 

each ethnic category's average language arts RIT gain. The mean 

value for all ninth grade students was 5.75; the standard 

deviation was 4.43. The mean value of S.75 indicates that the 

average student in this study gained 5.75 Rasch units on Language 

Usage tests from fall to spring. 

This graph does not illustrate a speci fic identi fied 

signature, as discussed in Chapter V. 

Achievement Aspects of EEO 

A (fourth) type of inequality may be defined in terms of 
consequences of the school for individuals of unequal 
background and abilities. (Coleman, 1976, p. 19) 
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Since schools generally dealt with students of unequal background 

and abilities, measures of this type, termed achievement measures, 

abounded. Test scores, grades and performance in such areas as 

attendance, behavior (suspensions), school completion, etc., were data 

which could be obtained for most students. For this study, grade point 

average (GPA) , reading test score (RIT) , attendance, and suspension 

rate (SUSP) were selected as a representative sample of the achievement 

aspect variables of greatest interest. 
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Reading RIT Score (RIT) 

The reading RIT score was a measure of the student's 

reading achievement level in units which could be 

compared to all other students. These data were 

available on the district's student test data base. 
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Figure 12: Reading RIT Score 
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This graph shows the standard deviation from the mean for 

each ethnic category's average reading RIT score. The mean value 

for all ninth grade students was 212.6; the standard deviation was 

10.96. The mean value of 212.6 indicates that the average student 

score on spring reading was 212.6 Rasch units for students in this 

study. 

This graph illustrates the "M" signature, as discussed in 

Chapter V. 
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Grade Point Average (GPA) 

Students' grades were stored on computer tape. From 

these tapes a student's grade point average (GPA) was 

calculated for the year of this study. 
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Figure 13: Grade Point Average Per Student 
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This graph shows the standard deviation from the mean for 

each ethnic category's average GPA per student. The mean value 

for all ninth grade students was 2.64; the standard deviation was 

.699. The mean value of 2.64 indicates an average GPA of 2.64, or 

C+. 

This graph illustrates the "M" signature, as discussed in 

Chapter V. 

Attendance (ATT) 

Absences by class were recorded on students' records on 

computer tape. Total absences and, thus, total 

attendance figures were calculated for each student. 
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Figure 14: Attendance Per Student 



50 

This graph shows the standard deviation from the mean for 

each ethnic category's average quarterly class attendance. The 

mean value for all ninth grade students was 279.2; the standard 

deviation was 34.9. The mean value of 279.2 indicates an average 

of 279.2 class periods attended per student. 

This graph illustrates the modified "M" signature, discussed 

in Chapter V. 

suspensions (SUSP) 

A computer file was kept which stored suspension data 

for each student suspended from any school in the 

district. 

Figure 15: Suspensions Per Student 
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This graph shows the standard deviation from the mean for each 

ethnic category's average suspensions per student. The mean value 

for all ninth grade students was .041; the standard deviation was 

.199. The mean value of .041 indicates that approximately one 

student in 24.4 was suspended during the period of this study. 

This graph illustrates the "W" signature, discussed in 

Chapter V. 

Ability Aspects of EEO 

Both the third and fourth definitions of inequality as put forth 

by Coleman referred to students' "backgrounds and abili ties. " 

Variables related to students' "background and abilities" were thus 

necessary to determine effectiveness aspects and achievement aspects of 

EEO. Such variables as Intelligence Quotient (I.Q.) and Socia-economic 

Status (S.E.S.) were often used in this manner, even though the use of 

such variables has often been questioned (see Kamin, 1974). Oata on 

such variables were not available for this study. However, in much of 

the literature there has been seen a high correlation between these 

variables and some of the variables often included as achievement 

measures such as reading or math test scores. In the case of this 

research, Reading RIT Score (RIT) was assumed to somewhat represent an 

ability measure, although its correct classification was as an 

achievement measure. In this way, it was possible to keep in mind the 

potential role of ability aspects without having precise data in this 

area. This is very similar to the technique which was used of 

employing "proxy variables" as "intangible aspects." 
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The thirteen variables identified above served as the key 

variables to be used in hypothesizing and analyzing models of EEO for 

use in a Decision Support System. 

computer Collection of Variable Values 

For the purpose of this study, data were collected for all ninth 

grade students in a given school district for the 1980-81 school year. 

The reasons for using this particular set of data were as follows: 

1. The involved school district was extremely supportive of 

this research, making available a great wealth of compu­

ter data and resources and administrative involvement. 

2. By dealing with students at only one grade level, 

variables which were grade-dependent, such as COST, FTE 

and RIT, could be compared for all students in the study 

without having to account for the grade-dependent 

differences. 

3. There were only eleven schools in the district serving 

ninth grade students. By choosing a grade level. where 

there were fewer schools (with larger numbers of 

students and staff per school), such school-by-school 

data as M% and MF% were less likely to be significantly 

altered by chance fluctuations or error in a small 

number of computer records. In general, data from a 

larger sample are deemed to be more reliable than data 

from a smaller sample. 



4. All Ninth grade students attended high schools which 

used the district's computerized grade reporting 

system. Thus, GPA and ATT data were available for each 

student. 

5. Each eighth grade student was tested in both the fall 

and the spring. Thus, previous year RIT gains as well 

as scores were available for most ninth grade students 

and were used in this research. 
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The general data collection and analysis method used was (1) to 

extract the data from each of the seven computer files where it was 

found to reside, (2) to create update records which would add the 

extracted data to each ninth grade student's computer record, (3) to 

extract a research data base consisting of the thirteen data items plus 

the ethnic code and school code for each student, and (4) to 

statistically examine the relationships between the variables using 

correlation analysis and other comparison techniques. 

The flowchart in Figure 16 illustrates this method. By far the 

most exacting task of this portion of the research was that of 

gathering the data. Computer programs had to be written to read 

various data files and produce update records which could be used to 

add information to individual student records. Several months were 

spent on this programming task alone. Each step in the method is 

numbered on the flowchart (Figure 16) and described below. 



1. Extract M% 

Minority Percentage for each school was calculated from a 

sequential tape student masterfile, and a transaction 

record was written which coded the school's minority 

percentage on the record of each ninth grade student. 

2. Extract COST and NCOST 

Cost Per Student Per School and Non-FTE Cost Per Student 

Per School were calculated, and a transaction record was 

produced which coded these two items on each ninth grade 

student's record. 

3. Extract FTE and MF% 

Full Time Equivalency and Minority Faculty Percentage were 

calculated for each high school, and a transaction record 

was produced which coded these two items on each ninth 

grade student's record. 

4. Extract RGAIN, MGAIN, LGAIN, and RIT 

Eighth grade fall and spring reading, math and language 

usage RIT scores were retrieved from the testing data base 

for each ninth grade student. Fall-to-spring gains were 

calculated and transaction records were generated which 

added RGAIN, MGAIN, LGAIN, and RIT to each ninth grade 

student's record. 
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5. Extract ATT and GPA 

A program was written which read the grade tape at the end 

of the 1980-81 school year, calculated class attendance 

and GPA, and generated a transaction record for each ninth 

grader containing ATT and GPA. 

6. Extract SUSP 

A computer program was written which read the suspension 

tape, calculated the number of suspensions of each ninth 

grade student, and created a transaction record for each 

ninth grade student with that student's number of 

suspensions during the 1980-81 school year. 

7. Extract VOTE 

Voter Support (percentage of registered voters voting yes 

on latest district tax measure) was calculated for each 

high school attendance area. A transaction record was 

generated which applied the voter support figure to each 

ninth grader's computer record. 

8. Student Masterfile Update 

All of the above transactions were applied to the student 

masterfile, and a research data base was created which 

contains records for each ninth grade student in the 

district. 

9. Statistical Analysis 

The Statistical Package for the Social Sciences (SPSS), a 

computer software package from the University of Kansas, 
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was used to calculate means, cross-tabulations and Pearson 

correlation coefficients. Relationships were sought which 

might lead to a usable mathematical model of EEO within a 

school system. 

10. Graphic Analysis 

Graphic analysis using Tektronix's Easy Graphing package 

and a technique from the research field known as pattern 

recognition was done to clarify and validate some of the 

relationships described by the statistical analysis. 

11. Conclusions 

steps 1 through 10 having been accomplished, the 

researcher was in a position to draw inferences and make 

conclusions about which variables to use in the model for 

an EEO Decision Support System. 
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Subjective Models 

CHAPTER IV 

BUILDING SUBJECTIVE MODELS 

The next step in the methodology adopted for the design of a DSS 

in this research is subjective model building. A review of the 

literature concerning Equality of Educational Opportunity reveals a 

number of philosophies and assumptions which can serve as bases for 

such subjective models. 

In this dissertation the author interpreted the term "subjecti ve 

model" to mean an abstract construct, often mentally held, which 

describes the relationships between key variables of a content area 

based upon common philosophies and assumptions. 

It was found that, in many cases, the different perspectives and 

philosophies which people held were based on their own common sense 

concepts of what should happen in a given situation, e.g., If Black 

children are given the same instruction as White children, then they 

should learn the same thing or amount. Such constructions were then 

sometimes used as a basis for judging how a school system should 

function, e.g., if the school system provides remedial education at the 

lower grades, then it (the school system) should be able to raise the 

achievement level of x% of its students to the y level by the second 

grade. These judgements about how a school system should function were 

sometimes adopted as goals for the system, and the constructs about how 

children should behave, influenced the methodologies for attaining 

these goals. Such subjective beliefs serve as subjective models 
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which hypothetically relate variables. 

The above description of people's beliefs and actions was meant as 

a description of one component of decision making in the public school 

setting. A subjective model may have been employed by a teacher to 

decide how a unit should be taught; another subjective model may have 

been employed by a school board to determine educational policy (such 

as student achievement goals for the school district). The 

effectiveness of this method of decision making has been limited in 

part by the accuracy with which the subjective model used by the 

decision maker has matched reality. 

One way to improve upon this method of decision making has been to 

provide some reality check to the subjective model used by the decision 

makers and to the conclusions which were reached based upon their 

subjective models. In this regard, there were two important functions 

which the author felt could be accomplished by the design and 

implementation of a computerized decision support system. They were: 

1. The 055 could provide analyses based upon a 

statistically derived model of reality which may, in 

some cases, be more accurate than the decision maker's 

heuristically derived normative model. The differences 

between conclusions based upon the statistically derived 

model and those based upon the normative model could be 

important feedback to the decision maker. 

2. The process of determining (building) the statistically 

der i ved model could add new insights to one's under-



standing of concepts and relationships which may alter 

one's mentally held subjective model. In this way one's 

subjective model could come to better reflect reality. 
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The research presented here was meant to serve both of the above 

functions. As Beshers (1972) stated: 

Models of the educational process can guide educational 
research and policy. To see how, we must consider strategic 
elements in model-building. Efforts to clarify and to 
formalize alternative assumptions and descriptions of the 
nature of the educational process must be continually revised 
in the light of the pragmatic purposes that the model is to 
serve. Thus basic theory, research strategy, and policy will 
influence the model-builder as he proceeds. The model­
builder seeks to make clear the reasonable alternatives that 
may be posed. (p. 528) 

Each of the four concepts of EEO identified by Coleman (see 

Chapter III) has a corresponding subjective model which could be 

schematically represented. In this research, these subjective models 

were represented as schematic diagrams and used as hypotheses which 

were later compared to a statistically derived preliminary model. As 

Lave and March (1975) stated in their An Introduction to Models in the 

Social Sciences, 

Since a model has only some of the characteristics of reality, 
it is natural to have several different models of the same 
thing, each of which considers a different aspect. (p. 3) 

Therefore, the four aspects of EEO dealt with in the Coleman frame-

work were used as the basis for four subjective models of aspects of 

EEO: (1) EEO Tangible Aspects Subjective Model, (2) EEO Tangible/ In­

tangible Aspects Subjective Model, (3) EEO Effectiveness Aspects 
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Subjective Model, and (4) EEO Achievement Aspects Subjective Model. 

These four subjective models are discussed in the remainder of this 

chapter. 

EEO Tangible Aspects Subjective Model 

Since the enactment of the 13th, 14th and 15th Amendments to the 

U.S. Constitution, a number of federal and state statutes, court 

decisions, and educational policies related to the various concepts of 

educational equity have emerged. In parallel with these events, a 

large amount of research has been carried out in the various areas 

concerned with determining equality of educational opportunity. The 

educational policies and philosophies in effect at a given time 

influenced the research which was done, and in turn, the research had 

an impact on the evolution of educational laws and policies. 

The Supreme Court has had a number of important cases which af­

fected the concept of educational equity and the application of the pro­

visions of the 14th Amendment to educational policy. The Court's rul­

ings have not been the same over time. And it has not been just chang­

ing social attitudes which have led to the different interpretations of 

the Constitution as evidenced by the Plessy vs. Ferguson (163 US 537 

[1895]) decision and the. Brown vs. Topeka (349 US 294 [1954 & 1955]) 

decision. Rather, the di fferent perspecti ves and philosophies of the 

Supreme Court members in 1954 as opposed to those of 1895 led them to 

di fferent conclusions. about the concept of equality of educa- tional 

opportunity. The research on educational equity may have played an 

important part in shaping these different perspectives and philosophies. 
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During the above mentioned period of time, the concept of EEO has 

been particularly difficult to define. In their book, On Equality of 

Educational Opportunity, Mosteller and Moynihan (1972) trace the 

development of the concept of EEO through the court cases and social 

reforms of the past century. From Plessy vs. Ferguson (163 US 537 

[1895]) to Lau vs. Nichols (414 US 563 [1974]), this country has been 

in the process of defining and refining these concepts. 

Amendments XIII, XIV, and XV to the U.S. Constitution (reproduced 

in Appendix D) are commonly known as the Reconstruction Amendments, 

inasmuch as they followed the Civil War and furthered the policy of 

reconstruction in the South. After the passage of the Reconstruction 

Amendments, there developed in this country essentially separate 

educational systems for white persons and for persons of color. In 

fact, separation extended to almost all major social systems 

restaurants, hospitals, hotels, transportation, media, etc. Throughout 

the country, but perhaps most emphatically in the South, legislation 

was enacted which permitted localities to deal with the question of 

access to public facilities to the separate races in their own manner. 

This period was characterized by a "laissez faire" national policy 

towards the establishment of equal educational opportunities for 

minority children. As a result, minority schools were, in general, 

deprived of basic resources by local policy, and inferior school 

systems were the norm rather than the exception for minority children. 

The Plessy vs. Ferguson Supreme Court decision of 1895 brought to 

an end the "laissez faire" policy toward EEO in the public schools. In 

1896 the United States Supreme Court rendered its "separate-but-equal!! 
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decision in the Plessy vs. Ferguson case. This was the basis for 

legally segregated school systems up until the Brown vs. Topeka (347 US 

483 [1954 & 1955]) decision of 1954-55. The main concept to develop 

out of the "separate-but-equal" ruling with relation to EEO was the 

concept of equality of tangible resources. Perhaps the most widely 

shared belief concerning EEO was that all children were entitled to a 

"fair" (although not necessarily "equal") allocation of tangible 

resources. 

As Kirp and Yudof (1974) noted: 

Historically, educational opportunity was defined 
primarily in resource (or input) terms: its elements 
included a universally available and free education; a common 
curriculum;" equality of resources - teachers, texts, and the 
like - within a given school district • • • (p. 532) 

The basis for the Plessy decision was the court's interpretation 

of the 14th Amendment to the Constitution. The 14th Amendment stated 

that all persons born or naturalized in the United States were citizens 

of the United States and of the state in which they lived, and that 

neither the United States Congress nor any state legislature could make 

or enforce any law which deprived any person of life, liberty," or 

property without due process. The 14th Amendment also provided for 

equal protection under the law. The objective of the 14th Amendment 

had been to establish the equality of all races in the eyes of the law. 

The Supreme Court held in the Plessy case that the equal 

protection clause of the 14th Amendment did not prohibit the State of 

Louisiana from enacting and enforcing a law which called for the 

separation of the races in public transportation systems as long as 
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this separation did not result in "unequal" services or provisions for 

any of the races. The particular challenge to the law which was 

reviewed by the Court referred to separate railroad pullman cars for 

separate races, but the Court also looked at and applied its logic to 

separate school systems and separate schools within school systems as 

well. The Court affirmed that laws providing for separate school 

systems for separate races and separate schools within a school system 

did not violate the equal protection clause of the 14th Amendment as 

long as the separate schools or school systems were "equal." 

However, the opinion of the Court was not unanimous in the Plessy 

case. Mr. Justice Harlan, in a dissenting opinion, argued that the 

combined effects of the 13th Amendment, (prohibiting slavery), the 14th 

Amendment (guaranteeing equal protection under the law), and the 15th 

Amendment (establishing the right to vote for all races) was to make 

the Consti tution "color-blind. " He, therefore, argued that no law 

which drew distinctions between people on the basis of race was consti­

tutional. Justice Harlan's opinion was in the minority in the Court in 

1896 in the Plessy case, and again in 1927 in the very similar Gong Lum 

vs. Rice (275 US 78 [1927]) case, but was the majority opinion of the 

Court in the 1954 Brown vs. Topeka decision (347 US 483 [1954 & 1955]). 

In the Plessy vs. Ferguson decision of 1895, the U.S. Supreme 

Court ruled that the railroads could maintain separate facilities for 

the separate races, so long as the separate facilities were equal in 

quality. This decision was quickly applied to social systems through­

out the country, including the public educational system. "Separate­

but-equal" was the buzz word of this concept (or philosophy). Many 
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school districts throughout the country which had maintained separate 

systems of education for Blacks and for Whites could easily see that 

the separate educational systems which they had were not equal when 

tangible resources were compared. That is to say, throughout the 

country Black school systems were found to have older, less well­

maintained school buildings, fewer and older textbooks, and much lower 

salaries for their employees. Since these school systems did not meet 

the Supreme Court's "separate-but-equal" criterion, they could be 

challenged in court; and many were. To avoid such challenges, many 

school systems attempted to upgrade their Black schools to a status 

equal to that of the White schools. Efforts of this type were 

particularly strong during the civil rights reform period of the second 

and third decades of the present century, and again in the 

post-Second-World-War period of the late forties and early fifties. 

The "separate-but-equal" philosophy embodied in the Plessy 

decision and applied to education systems was based upon the assumption 

(or belief) that equal tangible resources should lead to equal 

educational achievement. A schematic representation of this philosophy 

(subjective model) is shown below. 
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Figure 17: Diagram of the EEO Tangible Aspects Subjective Model 

The arrows show direction of impact. The "+" (or "_") sign 

indicates a positive (or negative) impact. Thus, in this model, 

Tangible Aspects positively impact Effectiveness Aspects, which in turn 

positively impact Achievement Aspects. That is to say, equality of 

tangible aspects, such as resources and curriculum, is assumed to lead 

to equality of effectiveness aspects, such a learning rate or growth; 

and equality of effectiveness aspects leads to equality of educational 

achievement aspects, such as competency. Intangible Aspects and 

Ability Aspects have no impact in this model. That is to say, equity 

of intangible aspects and/or ability aspects is not seen as related to 

equity of the other types of EEO variables. Note that there is no 

"feedback loop" to this model. Thus, equity of tangible aspects is 
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assumed to lead to equity of achievement aspects, but there is no 

mechanism for ensuring or determining that this is the case. 

In this model, tangible aspects, such as identified in this study, 

COST, FTE, and NCOST, were presumed to lead to educational gains, such 

as RGAIN, LGAIN, and MGAIN. Thus, lower values for tangible aspects for 

one group of children would lead to lower values for educational gains 

for those children. It was this theory (represented in the Tangible As­

pects Subjective Model) which led to the upgrading of tangible resources 

in racially segregated Black schools throughout the country. In this 

model, intangible aspects (such as M%, MF%, and VOTE) were not seen as 

important factors affecting student education, and achievement aspects 

(such as GPA, ATT, RIT) were seen as merely the sum of educa- tional 

gains over time. That is, if students made equal educational gains, 

then their educational achievement over time would be equal as well. 

EEO Tangible/Intangible Aspects Subjective Model 

After the Plessy decision, the NAACP challenged the IIseparate­

but-equalll doctrine in a number of court cases. Their efforts were 

successful in 1947 when the Supreme Court reviewed the case of Sweatt 

vs. Painter (339 US 629 [1947]). The Sweatt case considered the 

constitutionality of a Texas law which provided for separate law 

schools for the separate races. The NAACP argued that, although the 

separate schools might be considered lIequalll in terms of tangible 

resources, there were many intangible resources, such as prestige, 

faculty reputation, experience, and expectations, which ultimately led 

to inequitable educational opportunities. The Court affirmed the NAACP 



position and thereby included "intangible resources" in the 

concept of educational equity. In the wards of the Court: 

• • • the law school, the proving ground for legal learning 
and practice, cannot be effective in isolation from the 
individuals and institutions with which the law interacts. 
Few students and no one who has practiced law would choose to 
study in an academic vacuum, removed from the interplay of 
ideas and the exchange of views with which the law is 
concerned. The law school to which Texas is willing to admit 
petitioner excludes from its student body members of the 
racial groups which number 85 percent of the papulation of 
the state and include mast of the lawyers, witnesses, jurors, 
judges, and ather officials with wham petitioner will 
inevitably be dealing when he becomes a member of the Texas 
bar. (339 US 629 [1947]) 
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The Sweatt case was one of several cases during this period in 

which the educational policy of equalization of tangible resources was 

examined in the light of "findings" or "research" related to the impact 

of "intangible resources." 

Very closely related to the concept of equality of educational 

opportunity, as seen by allocation of resources, and the concept of 

educational opportunity, as seen by access ,to intangible resources, was 

the concept of EEO, as seen by the degree of racial (or another 

variable, such as handicapping condition or language group) isolation. 

Certainly the mast definitive and extensive court decision in the 

area of educational equity during this era was the decision an Brown 

vs. Topeka Board of Education (347 US 483 [1954]). The plaintiffs were 

Black elementary school children in Topeka, Kansas. The Topeka school 

board, acting in compliance with Kansas law which permitted, but did 

not require, separate schools for Black and White students, had 

established separate schools for the separate races. The plainti ffs 



contended the segregated schools were not equal simply because 

they were segregated. After an exhaustive review lasting nearly 

two years, the Court affirmed the plaintiff's position. In the 

words of the Court: 

Today, education is perhaps the most important function 
of state and local governments. Compulsory school attendance 
laws and the great expenditures for education both demon­
strate our recognition of the importance of education to our 
democratic society. It is required in the performance of our 
most basic public responsibilities, even service in the armed 
forces. It is the very foundation of good citizenship. 
Today it is a principal instrument in awakening the child to 
cultural values, in preparing him for later professional 
training, and in helping him to adjust normally to his 
environment. In these days, it is doubtful that any child 
may reasonably be expected to succeed in life if he is denied 
the opportunity of an education. Such an opportunity, where 
the state has undertaken to provide it, is a right which must 
be made available to allan equal terms. 

We come then to the question presented: Does segrega­
tion of children in public schools solely on the basis of 
race, even though the physical facilities and other 
'tangible' factors may be equal, deprive the children of the 
minority group of equal educational opportunities'? We 
believe that it does. (347 US 483 [1954]) 
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The findings which led to the Brown decision were extremely signif­

icant. In the first place, the Brown findings were extensive, review­

ing most of the arguments of the earlier cases relating the effects of 

intangible resources on educational equity. In the second place, the 

Brown findings were buttressed by research from the social sciences: 

educational research was formally, authoritatively being employed as a 

basis for legal findings. And finally, the Brown findings were conclu­

sive, ultimately determining that racial isolation was an "intangible" 

factor which guaranteed that "separate-but-equal" could not be equal. 
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Thus, equalization of intangible resources also meant nonseparation. 

The impact of intangible resources (such as M%, MF%, and VOTE) was 

documented in the research (Rist [1978], Bullard [1980], Rosenthal 

[1979]) and now in the courts Sweatt (339 US 629 [1947]), etc.) and 

shown to have significant influence on the quality of education 

obtained by students. In the Sweatt decision of 1947, the Supreme 

Court recognized the role of intangible resources in determining 

equality of educational opportunity. The Brawn decision further 

established and defined the important influence of intangible 

resources. A schematic representation of the concept (subjective 

model) of EEO determined by both tangible and intangible resources is 

shawn below. 
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Figure 18: Diagram of the EEO Tangible/Intangible Aspects Subjective 
Madel 
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In this subjective model, tangible resources are still seen to have 

a direct positive impact on educational gains. But in addition, intan­

gible aspects are also seen to have a direct impact on educational 

gains. This subjective model has been prevalent in much of the 

research and in educational philosophy and decisions since the time of 

the Sweatt decision. 

In this subjective model, as in the EEO Tangible Aspects 

Subjective Model, student achievement measures such as GPA, ATT, and 

RIT were still viewed as simply summations over time of the student 

educational gains, and thus are not directly employed in the model. 

As with the EEO Tangible Aspects Subjective Model, there are no 

"feedback loops" in the EEO Tangible/Intangible Aspects Subjective 

Model. Thus, equity in tangible aspects and equity in intangible 

aspects are assumed to produce equity in achievement, but there is no 

mechanism within the model for ensuring such equity of achievement. 

EEO Effectiveness Aspects Subjective Model 

The Brown vs. Topeka decision established the concept of desegre­

gated school systems as the law, and desegregation as school district 

policy. The Civil Rights Act of 1964 (PL 88-452) gave states the 

authority to see that desegregation plans were implemented, and states 

have pursued desegregation as a primary goal for EEO ever since. 

The Brown decision had broad implications. Nearly every state in 

the union, having enacted its legislation under the "separate-but­

equal" doctrine of the Plessy decision, was then in the situation of 

having to review its laws and practices by a new criterion. To aid the 
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Supreme Court issued a second Brown decision, Brown vs. Board of states 

in this task and to clarify its own position, in 1955 the Education 

(349 US 294 [1955]), which augmented its first decision and set out 

what has come to be known as the "Brown Remedies." The "Brown 

Remedies" were guidelines to the states and local school districts as 

to how to comply to the original ruling. The key to the "Brown 

Remedies" was that states and local school districts were to draw up 

plans for desegregation and implement those plans "with all deliberate 

speed. " All deliberate speed in many instances was more deliberate 

than speedy. Nine years later, in 1964, the U.S. Congress decided that 

the local school districts had had enough time and passed the Civil 

Rights Act of 1964 (PL 88-452), which gave the states authority to 

withhold funds from school districts which did not show progress 

towards desegregation. The legislative and administrative rulings 

which have grown out of the Civil Rights Act provide guidelines to the 

local school districts. Perhaps the strongest motivation behind the 

research reported here was the desire to provide a means of helping 

local school districts to meet these guidelines. 

With the Sweatt vs. Painter (339 US 629 [1947]) decision of 1947, 

the Supreme Court accepted the argument that intangible resources, such 

as "atmosphere, " "program, " and "teacher expectations" could legi ti­

mately be considered as components of Equality of Educational Opportu­

nity. Research on such intangibles has been slow, often involving case 

studies rather than statistical analysis. Rist' s The Invisible Chil­

dren: School Integration in American Society (1978), and Bullard and 

Stoia's The Hardest Lesson (1980) are more recent examples of case 
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studies where intangible measures play the key role in examining 

Equality of Educational Opportunity. Some researchers, who have worked 

extensively with tangible measures, have come to see the intangibles as 

the prime concern of EEO. 

Rosenthal (1979) documented the impact of "teacher expectation 

states" on student performance in the classroom, which led to the 

concept of the "self-fulfilling prophecy" as applied to classroom 

teachers, and inclusion of "teacher expectation" in the list of key 

variables. Christopher Jencks, in Inequality (1972), concluded that 

equal educational achievement was not achievable by the school 

systems. He ci ted moral and philosophical arguments for the 

egalitarian goal of equal achievement, stating that "the net effect 

would be to make those with the most competence and luck subsidize 

those with the least competence and luck to a far greater extent than 

they do today." But he' did not feel that the schools could bring this 

about. He suggested that since the research had shown that schools tlad 

very little effect on the attainment of students when they become 

adults, schools should be measured not by student achievement but by 

student satisfaction. "Eliminating these differences (immediate effects 

on students) would not do much to make adults more equal, but it would 

do a great deal to make the quality of children's (and teachers') lives 

more equal." (p. 256) Thus, "quality of in-school life" was added to 

the growing list of intangible variables. 

With the Lau vs. Nichols decision of 1974, the Supreme Court added 

a great deal of support to the concept of effective resources (measured 

by output) as a measure of Equality of Educational Opportunity. For 
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nearly a decade legislation such as the Elementary and Secondary 

Education Acts had been targeting resources for programs such as 

Headstart, Title I (of the Elementary and Secondary Education Act of 

1965), and Title VII (of the Emergency School Assistance Act of 1972 

et. seq.). Research had been done on the effectiveness of these 

programs (Rossi et al. [1977]), as well as on effectiveness of 

"in-school variables." Averch et a1. (1972), Brown and Dixon (1976), 

Rutter et a!. (1979), and Summers and Wolfe (1977) are just a few of 

the many studies done during this period to determine the effectiveness 

of in-school variables on equalizing educational opportunity. All of 

these studies reached the conclusion that greater equity of educational 

effectiveness was attainable by control of school variables. 

These findings had an impact on the courts. For example, in the 

case of Green vs. County School Board (391 US 430 [1968]) the question 

before the Court was whether the New Kent County, Virginia, School 

Board's "freedom-of -choice" desegregation plan met the requirements of 

the Brown II decision "to achieve a system of determining admission to 

the public schools on a nonracial basis." 

The Supreme Court opinion described the background of the ~ 

case as follows: 

Petitioners brought this action in March 1965 seeking 
injunctive relief against respondent's continued maintenance 
of an alleged racially segregated school system. New Kent 
County is a rural county in Eastern Virginia. About one-half 
of its population of some 4,500 are Negroes. There is no 
residential segregation in the county; persons of both races 
reside throughout. The school system has only two schools, 
the New Kent school on the east side of the county and the 
George W. Watkins school on the west side. In a memorandum 
filed May 17, 1966, the district court found that the 'school 



system serves approximately 1,300 pupils, of which 740 are 
Negro and 550 are white. The school board operates one white 
combined elementary and high school [New Kent], and one Negro 
combined elementary and high school [George W. Watkins]. 
There are no attendance zones. Each school serves the entire 
county. ' The record indicates that twenty-one school buses 
-- eleven serving the Watkins school and ten serving the New 
Kent school -- travel overlapping routes throughout the 
county to transport pupils to and from the two schools. 

The segregated system was initially established and 
maintained under the compulsion of Virginia consti tutional 
and statutory provisions mandating racial segregation in 
public education, Va Canst, Art IX, Para 140 (1902); Va Code 
Para 22-221 (1950). These provisions were held to violate 
the Federal Constitution in Davis vs. County School Board of 
Prince Edward County, decided with Brown vs. Board of 
Education 347 US 483, 487 (Brown I). The respondent school 
board continued the segregated operation of the system after 
the Brown decisions, presumably on the authority of several 
statutes enacted by Virginia in resistance to those deci­
sions. Some of these statutes were held to be unconstitu­
tional on their face or as applied. One statute, the Pupil 
Placement Act, Va Code Para 22-232.1 et seq. (1961), not 
repealed until 1966, divested local boards of authority to 
assign children to particular schools and placed that author­
i ty in a state pupil placement board. Under that act chil­
dren were each year automatically reassigned to the school 
previously attended unless upon their application the state 
board assigned them to another school; students seeking 
enrollment for the first time were also assigned at the dis­
cretion of the state board. To September 1964, no Negro pupil 
had applied for admission to the New Kent school under this 
statute and no white pupil had applied for admission to the 
Watkins school. 

The school board initially sought dismissal of this suit 
on the ground that petitioners had failed to apply to the 
state board for assignment to New Kent school. However on 
August 2, 1965, five months after the suit was brought, re­
spondent school board, in order to remain eligible for federal 
financial aid, adopted a 'freedom-of-choice' plan for desegre­
gating the schools. Under that plan, each pupil, except those 
entering the first and eighth grades, may annually choose be­
tween the New Kent and Watkins schools and pupils not making 
a choice are assigned to the school previously attended; 
first- and eighth-grade pupils must affirmatively choose a 
school. After the plan was filed the district court denied 
peti tioners ' prayer for an injunction and granted respondent 
leave to submit an amendment to the plan with respect to 
employment and assignment of teachers and staff on a racially 
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nondiscriminatory basis. The amendment was duly filed and on 
June 28, ·1966, the district court approved the 'freedom-of­
choice' plan as so amended. The Court of Appeals for the 
Fourth Circuit, en banc, 382 F2d 338, affirmed the district 
court's approval of the 'freedom-of-choice' provisions of the 
plan but remanded the case to the district court for entry of 
an order regarding faculty 'which is much more speci fic and 
more comprehensi ve' and which would incorporate in addition 
to a 'minimal, objective time table' some of the faculty pro­
visions of the decree entered by the Court of Appeals for the 
Fifth Circuit in us vs. Jefferson County Board of Education 
372 F2d 836, aff'd en banc, 380 F2d 385 (1967). Judges 
Sobeloff and Winter concurred with the remand on the teacher 
issue but otherwise disagreed, expressing the view "that the 
district court should be directed • • . also to set up pro­
cedures for periodically evaluating the effectiveness of the 
[board's] 'freedom of choice' [plan] in the elimination of 
other features of a segregated school system." Bowman vs. 
County School Board of Charles City County, 382 F2d 326, at 
330. We granted certiorari, 389 US 1003. 

The pattern of separate "white" and "Negro" schools in 
the New Kent County school system established under compul­
sion of state laws is precisely the pattern of segregation to 
which Brown 1 and Brown 2 were particularly addressed, and 
which Brown 1 declared unconstitutionally denied Negro school 
children equal protection of the laws. Racial identification 
of the system's schools was complete, extending not just to 
the composition of student bodies at the two schools but to 
every facet of school operations -- faculty, staff, transpor­
tation, extracurricular activities and facilities. In short, 
the state, acting through the local school board and school 
officials, organized and operated a dual system, part "white" 
and part "Negro." (quoted in Kirp and Yudof, 1974, p. 348-349) 
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The Green court unanimously found against the New Kent School 

Board's "freedom-of-choice" plan, and enjoined that "the Board must be 

required to formulate a new plan and, in light of other courses which 

appear open to the board, such as zoning, fashion steps which promise 

realistically to convert promptly to a system without a 'white' school 

and a 'Negro' school, but just schools." The Green decision supported 

the EEO policy of desegregation, but it began to give some weight to 

the concept of EEO as accountability. The Green decision was the 
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forerunner of decisions which would mark this shift in EEO policy. The 

Green decision called upon the early work of the "effective school" 

research in determining that school districts needed to be responsible 

for controlling in-school variables related to desegregation. 

This shift in policy called for clarification. In 1971, the 

SUpreme Court attempted to clarify its position on school district 

accountability for desegregation with the opinion reached in Swann vs. 

Charlotte-Mecklenburg Board of Education (402 US 1 [1971]). In the 

Swann findings, four separate areas of school district accountability 

for desegregation were addressed. 

findings, are outlined here. 

Those areas, and the Court's 

1. "To what extent racial balance or racial quotas may be 

used as an implement in a remedial order to correct a 

previous segregated system." The Court found that racial 

quotas could be used as "a starting point in the process 

of shaping a remedy, rather than an inflexible require-

ment." 

2. "Whether every all-Negro and all-whi te school must be 

eliminated as an indispensable part of a remedial pro­

cess of desegregation." The Court concluded that no rule 

on this could apply to every district. In the Court's 

words, "No per se rule can adequately embrace all the 

difficulties of reconciling the competing interests in­

volved; but in a system with a history of segregation the 

need for remedial criteria of sufficient specificity to 



assure a school authority's compliance with its consti­

tutional duty warrants a presumption against schools 

that are substantially disproportionate in their racial 

composition. II 

3. IIWhat the limits are, if any, on the rearrangement of 

school districts and attendance zones, as a remedial 

measure. II The Court affirmed that the IIpairing and 

grouping of noncontinuous school zones is a permissible 

test. II 

4. IIWhat the limits are, if any, on the use of transporta­

tion facilities to correct state-enforced racial school 

segregation. II The Court gave the board latitude in the 

use of transportation facilities in this area. (quotes 

from Kirp and Yudof, 1974, p. 364-365) 
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The overall impact of the Swann decisions was to establish authori-

1l of district courts to ensure desegregation policy and accountability 

of school systems to employ whatever means necessary (within the defined 

limits) to produce the desired outcome. The Swann decisions estab­

lished, in this sense, an effectiveness model in relation to 

desegregation. 

The cases of Lau vs. Nichols and California vs. Bakke are two re­

cent Supreme Court cases which have to do with the question of access 

to educational facilities. However, the findings of these and other 
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recent cases have a great deal to do with an analysis of the desegre­

gation policy and the equality of "intangibles ll as measures of EEO. 

The findings of recent cases incorporate research on schooling 

effectiveness and educational outcomes as basis for a policy analysis 

of the desegregation policy. 

In the case of Kinney Kinman Lau et a!., vs. Alan H. Nichols 

et ale (414 US 563 [1974]), the San Francisco school system, which had 

been integrated in 1971 by federal court decree, was challenged for not 

providing sufficient instruction in Chinese to Chinese-speaking chil­

dren. The school system then had approximately 2,800 Chinese-speaking 

youngsters, only 1,000 of whom were given English as a Second Language 

instruction. Prior to the 1971 decree, separate Chinese language 

schools had existed for these youngsters. After the decree, these 

schools were desegregated, and English as a Second Language provided 

for only 1,000 of the 2,800 Chinese-speaking youngsters. 

The school system claimed it simply hadn't the resources to 

provide ESL instruction for all its Chinese-speaking youngsters, nor to 

provide bilingual instruction for more than a few of these children. 

The Supreme Court was unanimous in its decision that, in the opinion of 

Mr. Justice Douglas, "the school system's failure to provide English 

language instruction denied meaningful participation in the public 

education program in violation of the Civil Rights Act of 1964. 11 This 

finding that the school system must provide the education necessary to 

enable children to take advantage of EEO established a new policy of 

accountability as EEO policy. 
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A similar case is that of the Regents of the University of 

California vs. Allen Bakke (438 US 265 [1978]). In this case Allen 

Bakke, a white male applicant to the medical school at the Davis campus 

of the University of California, challenged the school's "affirmative 

action" admission policy, which reserved a "quota" of 16 out of 100 

positions for entering medical school students for "disadvantaged" 

minorities. Bakke claimed that this "reserved position" policy denied 

him access to the program for which he was otherwise qualified, and 

that the policy thus denied him equal protection under the law as 

guaranteed by the 14th Amendment. The Supreme Court unanimously upheld 

the California court's finding that the policy did, indeed, deny 

Mr. Bakke his rights under this amendment. 

In all of the cases discussed in this analysis, the Supreme Court 

was faced with interpreting the meaning of the 14th Amendment. The 

Amendment provides for individual rights, and in general the difficulty 

in interpreting the meaning of the Amendment has hung on a debate over 

the individual rights guaranteed by the Amendment and the rights of 

government to legislate or otherwise determine policy. In the Bakke 

findings, government had set policy for implementing the desegregation 

mandate of the Brown deCision, but the court found that the "reserved 

position" policy (quota system) violation of individual rights overrode 

in importance the state's obligation to desegregate by such a means. 

The effect of this decision, as in the case of the Lau decision, was to 

make the educational system as a whole, and particularly the public edu­

cational system, accountable for its output to the extent that it could 

produce qualified medical school applicants of all races (so that quota 



systems would be unnecessary - since they were unconstitutional). 

These findings (Lau and Bakke) were based, in part, on the belief 

that the public educational system could be equal to the task of 

producing the desired educational outcomes. 

This concept of EEO, which is seen in research, in 

legislation, and in everyday concerns, is the concept of EEO as 

equality of educational effectiveness. Birley and Dufton (1971) 

describe this concept of EEO as follows: 

To ask for an equal chance for every child is some­
thing quite different from seeking the same provision for 
all. An unreflecting uniformity of treatment may not only 
ignore precious individual differences and stifle initiative 
amongst the able but also contribute to the problems of the 
disadvantaged, who may be ill-equipped to take advantage of 
what is offered. At the same time, to believe that as long 
as places in all types of schools are free we have achieved 
equality of opportunity, or even to imagine that all we need 
is more of the same, ignores the tremendous weight of 
environmental handicap that puts some children so far behind 
others before they even start school, that they may never 
catch up. (p. 4) 
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Of course, not all researchers who hold to "equal output" as a 

goal of EEO hold the same view as to what causes the apparent disparity 

of input in the first place. Leon Kamin (1974) demonstrates the 

nonobjectivity of the measures commonly used to determine ability and 

achievement. 

In his definition of justice as "fairness," John Rawls (1971) 

hypothesized a theoretical equal distribution of ability and achieve­

ment among groups as an initial state: 

In Justice as fairness the original position of equality 
corresponds to the state of nature in the traditional theory 



of the social contract. This original position is not, of course, 
thought of as an actual historical state of affairs, much less as 
a primitive condition of culture. It is understood as a purely 
hypothetical situation characterized so as to lead to a certain 
conception of justice. (p. 12) 
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Differentiations among groups then evolved dependent on each 

group's c~lture, values and history. Rawls' theory applied to student 

achievement and schooling could lead to different EEO policies, 

depending upon what indicators were chosen to represent "social 

values. " I f student achievement was chosen to be the indicator, then 

an equal distribution of achievement scores would be the goal of EEO. 

I f student growth was taken to be the indicator, then another scale 

would have to be employed. Kamin pointed out the importance of finding 

appropriate measures for this type of analysis. 

Much re:5earch, perhaps culminated by the Coleman Report (1966), 

demonstrated that not all students coulo obtain equal educational gains 

given equal tangible and intangible resources. Some children seemed to 

have greater "ability" or "capability" or "potential" than others. 

These differences were attributed to genetic factors (superior or 

inferior genetic traits, inherited intelligence, etc.) and/or to 

environmental factors (superior or inferior socioeconomic background, 

parent training and expectations, etc.). Much of this research was 

criticized due, primarily, to the difficulty of defining and measuring 

such factors. Coleman dealt with schooling effects and showed a high 

correlation between socioeconomic status of students and their families 

and the students' achievements at school. It was therefore hypothe-

sized that some "ability factors" were also influencing educational 
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gains. This hypothesis is illustrated in the diagram of the subjective 

model of effectiveness aspects shown below. 

TANGI~LE 

ASPECTS 

INTANGIBLE + 
ASPECTS ----------.. ASPECTS. 

ABILITY 

ASPECTS 

ACH I EVEMENT 

ASPECTS· 

Figure 19: Diagram of the EEO Effectiveness Aspects Subjective Model 

In this subjective model, both tangible resources and intangible 

resources were assumed to positively impact educational gains as seen 

before in the previous two models. That is to say, equity in tangible 

aspects and equity in intangible aspects leads to equity in 

effectiveness aspects. In addition to these relationships was the 

newly included suspected impact of ability factors on educational 

gains. Such factors as socia-economic index (SEI) and intelligence 

quotient (IQ) were suspected of having an impact on educational gains. 

Among the variables identified for this Dissertation, RIT was taken as 

a proxy measure of ability for most students. (RIT may not have been 
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a good measure of an ability factor for certain students, such as 

students newly immigrated into this country for whom English was a 

second language.) 

Note that this subjective model has a "feedback loop" which 

relates "effectiveness aspects," but none which relates "achievement 

aspects," back into the system. The desired result of this model would 

be to optimize equity of "effectiveness aspects," with the assumption 

that this would lead to equity of achievement. This has been the 

predominant subjective model of the "effective schools" movement, which 

has placed a premium on "effectiveness aspects." This illustrates the 

concept, discussed above, of growing accountability for school 

effecti veness, which was found in these research findings and court 

decisions. 

In his article "The Measurement of Educational Opportunity," 

Henry Dyer (1972) proposes such a model for measuring educational 

opportunity. Titled "Student-Change Model of an Educational System," 

Dyer's model was based upon the "effective schools" research of Coleman 

and others, and the then popular "input-output" model structure. Dyer 

proposed, simply, that expected outcome (student performance on certain 

measures predicted by conditions at home, community, school, and 

student characteristics) be compared to actual outcome, and that the 

difference be taken as a measure of educational opportunity. Dyer's 

proposal was one of the first formalizations of the EEO Effectiveness 

Aspects Subjective Model. Dyer summarized the development of 

measurement of EEO up to that point as follows: 



Probably the oldest and still the commonest method of 
measuring educational opportunity mistakes means for ends; a 
more recent one, conversely, mistakes ends for means. 
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He described the first erroneous method of measuring EEO as 

follows: 

way: 

The counting of dollars and cents is still the most com­
monly used method of measuring educational opportunity. The 
notion is implicit in the formulas for allocating state aid to 
local school districts and in state laws that put a floor un­
der teachers' salaries. The theory is very simple, in fact 
oversimple. It says that equalizing per-pupil expenditure 
from one school district to another tends to equalize the edu­
cational opportunities available to the pupils in each 
district. 

The weakness in this method of measuring educational 
opportunity is that it rests on two highly questionable 
assumptions. The first assumption is that there is a 
one-to-one relationship between the cost of what goes into 
the running of a school and the quali ty of the goods and 
services bought for the purpose. The second is that the 
quality of the goods and services, thus measured, bears a 
similar relationship to the effectiveness of the school in 
meeting the developmental needs of the children. 

He described the second erroneous method of measuring EEO in this 

The opposite fallacy is just as serious: it rests on 
the assumption that if certain end results of the educational 
process are the same for two school systems, the 
opportunities for learning in both are ipso facto equal, or 
that any difference in the results constitutes a measure of 
the degree to which they are unequal. According to this 
conception, the results of schooling fall into two broad 
categories: (1) those that have to do with when the pupil 
leaves school and what happens to him thereafter, and 
(2) those that rely on standardized achievement tests 
administered at various points in this school career. 

In the first case, it is assumed, for instance, that a 
school system with a low dropout rate is in some sense better 
than a school system with a higher dropout rate, or that one 
with a high percentage of students going on to college is 
better than one with a lower percentage of students going on. 
The difficulty with measures like these is that they assume 



the quality of instruction to be perfectly related to 
retention rate or college-going rate when, as a matter of 
fact, the relationship may be considerably less than perfect. 
A student may drop out of school for many reasons that have 
little or nothing to do with what he has learned there; he 
may indeed have legitimate aspirations and opportunities that 
make further formal schooling inadvisable for him. And 
whether a student goes to college may depend more on his 
family's status and desire for reflected prestige than on 
anything the schools may have done or failed to do for him. 

The same sorts of considerations apply to achievement 
test scores. The tendency is to assume that if on a reading 
test the 6th-grade pupils in a slum school average X points 
lower than those in a SCllool in white suburbia, then X is the 
measure of the . di fference between the two schools in the 
effectiveness of reading instruction. The case may be quite 
the opposite: the slum school may be more effective than the 
suburban school in upgrading reading competence, especially 
in light of the deficiencies it has had to overcome. Thus, 
the pupils' level of performance as they emerge from any 
phase of the educational system tells nothing in itself about 
how well the system is functioning. One needs to know, in 
addi tion, what the pupils have gained during the time they 
have been under instruction, how much of the gain may be 
reasonably attributed to the instruction, and how much to 
factors beyond the reach of the school. 
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Finally, Dyer described the influence of the Coleman Report on his 

own model of EEO. 

An interesting and important feature of the Coleman 
study is that it challenges the ends-means confusion in both 
of these traditional ways of measuring educational opportu­
nity. What Coleman tried to do was to identify those charac­
teristics of schools (plant, facilities, personnel, programs) 
that bear an empirically determined relationship to pupil 
achievement and to assess educational opportunity in light of 
these relationships. Those characteristics having a high re­
lationship to such achievement were to be weighted heavily in 
the assessment, and those with a low relationship would carry 
a smaller weight. There is no question in my mind that this 
general approach is the right one. The main difficulty with 
the Coleman study is that it, too, oversimplifies the prob­
lem. In the search for school correlates, for instance, 
Coleman settled for measures that, on the face of it, are too 
gross and insensitive to reflect those characteristics of a 
school that might actually be having an impact on pupil 
learning. This grossness of the data is what concerns 



Sheldon White when he suggests that we must look for causal 
relationships "at a deeper level" than that represented by 
such i terns as teacher credentials, number of books in the 
school library, age of school building, and the like ••• 

Having decided on what the goals of education ought to 
be and on the measures by which standards of attainment can 
be defined, one requires some sort of scheme for relating the 
measures to those variables that characterize an educational 
system, so as to determine how well the system is doing for 
its pupils as compared with what it could be doing. For the 
di fference between the is dOin, and the could be doing is 
what I regard as the amount 0 educational opportunity not 
being provided by a given school or school system • •• ---

Anyone who examines closely the method I am proposing 
for assessing the educational opportunities provided by the 
schools will find plenty of problems in it, some theoretical 
or technical and some practical. There is not space here to 
discuss these problems, but I am convinced that, possibly 
wi th some modi fications in the basic model, they can be 
solved, and I am even more deeply convinced that, in view of 
the desperate need for better information about what American 
education is doing to and for children, they are very much 
worth trying to solve. (Dyer, 1972, p. 514-526) 

As can be seen from the above citations, Oyer's work was a 

necessary predecessor to the research presented in this study. 

EEO Achievement Aspects Subjective Model 

In 1978, George Madaus wrote: 

Today, once again, in a time of rlslng expenditures, 
accountability, and increased concern about standards, 
proposals such as that by Congressman Quie and programs such 
as Michigan's Chapter Three have reunited testing and 
funding. Now, however, testing is used to indicate where 
funds for compensatory programs or remedial assistance should 
be allocated. (p. 1) 
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This movement toward increased educational accountability has been 

linked to major court decisions over the past twenty-five years. In 

his work on desegregation pOlicies at Portland Public Schools, Thomas 



(1978) outlined the major court cases dealing with EEO since the 

first Brown decision (summarized below). 

Brown v. Board of Education of Topeka (I) [1954] 

Governmentally enforced school segregation violated 14th 
Amendment. 

Brown v. Board of Education of Topeka (II) [1955] 

Desegregation standards were broad and timetables were loose. 
Local school authorities must make a "prompt and reasonable 
start, .. and thereafter the court should insure that 
desegregation proceeds "with all deliberate speed." 

Cooper v. Aaron [1958] 

The Little Rock Case. Board contended that the tension and 
violence prevented the implementation of the plan. The court 
held the actions of the Governor and other state parties 
responsible and declared that the constitutional rights of 
Black children could not be yielded or sacrificed because of 
disorder which officials were bound to quell. The court 
rejected the notion that the state legislature was not bound 
by the Brown ruling. 

Griffin v. Prince Edward County, Va. School Board [1964] 

Court also ruled that paying of tuition grants to students 
attending private school was unconstitutional since the 
public schools had been closed as a last-resort means of 
preventing desegregation. 

Green v. New Kent County, Va. [1968] 

Black families choosing freedom of choice were subject to 
hostility, physical harrassment, and danger. Only 15% Blacks 
transferred to White schools and no Whites transferred. 
Therefore, freedom of choice plans that don't work are not 
acceptable. 

In March 1968 HEW issued Title VI policy statements in which 
the major change was a shift in responsibility for desegre­
gation from Black parents and students to the school board. 
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School boards operating State-compelled dual systems had the 
duty to convert to a unitary system in which racial 
discrimination would be eliminated root and branch. 

Alexander v. Holmes [1969] 

Terminate dual school systems at once. Operate only unitary 
schools now and hereafter. 

Singleton v. Jackson Municipal School District [1970] 

The district shall assign the staff so that the ratio of 
Negro and White teachers to other staff in each school is 
substantially the same as such ratios are to the teachers in 
the entire school system. 

Swann v. Charlotte-Mecklenburg, N.C. Board of Education [1971] 

Altering of attendance zones, pairing, clustering and 
grouping of schools and busing are approved remedial tools 
for desegregation. Relying on mathematical ratios, though 
not an exact racial balance, is a reasonable starting point 
in shaping a remedy. 

Keyes v. Denver School District [1973] 

While Denver had never operated a dual system, actions of the 
Board were sufficient to establish a case de jure 
segregation. De jure segregation in one part of a school 
system creates presumption that other segregated schooling in 
that system is the result of segregative intent. Common 
sense dictates the conclusion that racially inspired Board 
actions have an impact beyond the particular schools that are 
the subject of those actions. 

Milliken v. Bradley [1974] 

The Detroit urban-suburban case. Metropolitan-wide or 
inter-district remedies were inappropriate unless either or 
all districts concerned had de jure schools or de jure 
segregation in one district was found to have a racial effect 
on the other school district or districts. 
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Morgan v. Hennigan [1974] 

The Boston case. The School Committee knew that its 
discriminatory feeder patterns, options, open enrollment, 
controlled transfers, minority teacher and administrator 
assignments, and dual sUb-systems were altogether foreseeable 
and well-understood by the defendants. Schools to which 
Black students were channeled changed in racial composi tion 
virtually overnight. The day is past when desegregation is 
to be achieved through the struggle of a handful of pioneer­
ing Black students willing to attend a school that is 
identifiably White. 

USA and Webb v. School District of Omaha [1975] 

The Omaha Schools and faculties were segregated. Segregated 
housing in the city and suburbs resulted from discriminatory 
state and private actions. Faced with other choices, the 
school district's actions in faculty assignments, student 
transfers, optional zones, school construction and the 
deterioration of Tech. High gave sufficient proof to trigger 
the presumption of segregati ve intent. This v iolates the 
Constitution and must be "eliminated root and branch." 
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These and other recent Supreme Court decisions have tended to 

bring about the formation of the latest EEO policy, that of 

accountability of school systems for educational outcomes. 

Burbules, Lord, and Sherman (1982) noted that: 

While several authors have written quite lucidly on 
certain aspects of the issue of equal opportunity for 
education, there has not been a thorough and comprehensi ve 
philosophical analysis and critique of the concepts of 
"equity" and "equal opportunity" and related issues in 
education. (p. 169) 

They, therefore, undertook their theoretical analysis of the major 

conceptual issues concerning equal educational opportunity. They 

concluded that: 



An equitable opportunity is an opportunity that is 
distributed to persons in a fair and equal manner based on 
their possession of certain relevant characteristics. The 
criteria of access for the opportunity should be identical to 
these relevant characteristics, and it is this identity that 
makes the opportunity equitable. (p. 178) 
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Although the concept of accountability (equity of results) did not 

fall under their formal definition of "equitable opportunity," they did 

recognize the development of the accountability concept, citing Coleman 

and Bakke. 

Their definition of "equitable opportunity" focused, instead, on 

equitable process. They then went on to discuss two strategies for 

providing more equitable opportunity: (1) elimination of irrelevant 

access criteria and (2) compensation. 

Federal legislation PL 94-142 (the Handicapped Child Education 

Act) further applied the concept of effective resources as determined 

by output to handicapped students. A general statement of this concept 

might be that each student was entitled to that allocation of resources 

which most effectively met his needs, within the limits of the 

available resources of the system. Although in many cases funding has 

been provided to help with more expensive resources, there has also 

been a shifting of the distribution of resources within school 

systems. This concept of EEO amounts to a maximization-of-resource 

allocaticin problem, and technical studies and experimental efforts to 

solve this problem have abounded. 

A good example of implementation of the philosophy of EEO as 

accountability for educational achievement is the development of the 

accountability model for the Florida public school system. 



Equal educational opportunity in the constitutional 
sense says that the quality of a student's education must not 
be dependent on the local wealth or lack of wealth of school 
districts. Most legal authorities believe that the Florida 
funding formula which funds individual students according to 
need and nullifies local wealth, can withstand a legal test 
of equal educational opportuni ty • The corollary is that if 
the funding formula can stand the test of equity inter­
district, it can stand the test of equity intradistrict if 
the district flows through to schools a pro rata share of the 
base student dollar receipt from the finance program in the 
manner that tracks the state funding formula. This in effect 
is school-based budgeting, in which a school's budget is 
determined by the unique mix of a student body and funds flow 
to match that mix. (McFatter, 1982, p. 360) 
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The Florida story illustrates the implementation of the accounta­

bility concept of EEO at a state-wide level. This accountability 

concept leads to a fourth subjective model of EEO, described here as 

the EEO Achievement Aspects Subjective Model. 

The philosophy which led to the subjective model for the Intan­

gible Aspects concept followed in time and simply added on to the pre­

vious concept shown by the Subjective Model of Tangible Aspects. The 

concept illustrated by the EEO Effectiveness Aspects Subjective Model 

followed in time those illustrated by the earlier models, but its 

schematic representation did not simply add on to the previous sub­

jective models. Instead, there was a distinct difference in the struc-

ture of the model brought about by the addi tion of a feedback loop 

which impacted future allocation of tangible resources. The EEO 

Achievement Aspects Subjective Model expands upon this important con­

cept of feedback. Feedback loops in the model imply accountability 

responsibilities within the system. Feedback loops of this type, with 

an odd number of negative impact relationships, are known as "regula-
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tors. " They cause the system to tend towards equilibrium, and in this 

sense define the accountability of the system. In this Dissertation, 

the term "EEO Accountability" is used to describe the relationships 

illustrated by the feedback loops in the EEO Achievement Aspects 

Subjective Model which tend to bring about equilibrium of the 

achievement variables within the system. 

The EEO Achievement Aspects Subjective Model was based upon the 

(abstract, moral) goal of equality of educational achievement. It 

placed a new kind of accountability on the educational system. Whereas 

with each of the three previous subjective models the focus was on the 

process of education, the EEO Achievement Aspects Subjective Model 

focused on the product. Therefore, the EEO Effectiveness Aspects 

Subjective Model might have its chief advocates among the ranks of 

educators and educational researchers concerned with the process and 

effectiveness of education. The EEO Achievement Aspects Subjective 

Model might have as its chief advocates social scientists and political 

scientists (and practitioners) who were primarily concerned with the 

outcomes of the educational system. 

In the EEO Achievement Aspects Subjective Model, the Effectiveness 

Aspects and the Intangible Aspects were seen as factors which impacted 

the allocation of tangible resources in such a way as to bring about 

the resulting equitable Educational Achievement. A diagram of this 

subjective model is shown below. 
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ASPECTS 

Figure 20: Diagram of the EEO Achievement Aspects Subjective Model 

The di fference between the EEO Effectiveness Aspects Subjecti ve 

Model and the EEO Achievement Aspects Subjective Model was essentially 

one of accountability for equitable student achievement. In the EEO 

Effectiveness Aspects Subjective Model, the accountability for student 

achievement was shared by factors within and outside of t:,e educational 

system, with the educational system acountable only for student 

progress. In the EEO Achievement Aspects Subjective Model, the 

educational system was held solely accountable for the achievement of 

its students. The Supreme Court's Lau decision of 1973 placed a good 

deal of this accountability on the public school system. 
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In fact, it was the major finding of the author's literature 

review that current school policy on a national level can be classified 

as being in an era of accountability. (A similar conclusion is reached 

by "both Gordon (1972) and Wise (1980». Given this finding, one would 

expect that the EEO Achievement Aspects Subjecti ve Model, constructed 

on the basis of educational accountability, would be reflected in any 

valid "computer ized" or "rna thematical" model. It is , in fact, this 

expectation which underlies the approach used in this study to identify 

the subjective models reflected in the literature and to analyze the 

policy reflected by the subjective model in effect. The hypothesis of 

this research is that a computerized model can be constructed which 

adequately reflects the reality of current policy. Thus, one check on 

the validity of the derived (computer) model of EEO will be its 

congruence with the EEO Achievement Aspects Subjective Model. That is 

to say, statistical relationships between the identified variables are 

predicted by the literature analysis as illustrated by the EEO 

Achievement Aspects Subjective Model. This is the reality check needed 

to tie the computer model, and thus the eventual Decision Support 

System, to the real world. 

The foregoing li terature search led the author to the hypothesis 

that the identified key variables presented in the preceding chapter 

may provide an adequate basis for building a computerized model of 

EEO. These variables were gro!Jped according to an outline extracted 

from Coleman. These groups of variables have been included, in this 

chapter, in four hypothetical subjective models. It is further 

hypothesized that one of these models, the EEO Achievement Aspects 
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Subjective Model, which encompasses current concepts of accountability 

and feedback, should most closely represent the real world situation, 

and will be demonstrated by analysis of actual data. The experimental 

research described in the following chapter is designed to empirically 

determine the adequacy of the selected variables to provide a basis for 

a computerized representation of such a subjective model to be used in 

a Decision Support System centered on the concept of Equal Educational 

Opportunity. 



CHAPTER V 

COMPUTER SIMULATION OF SUBJECTIVE MODELS 

Computer Simulation and Analysis 

The next step in the DSS design methodology adopted for this 

Dissertation was computer simulation of models. Any model is an 

abstraction, a simplified representation, of the reality it purports to 

represent. Any time a model is built, its purpose is to provide a 

proxy for the reality it represents, adequate to the context of its 

intended use. A general method of "computer simulation of models" is 

that representations of subjective models such as those developed in 

Chapter IV are programmed in some computer simulation language and the 

computer program is run. The computer program reads in data 

descripti ve of the variables included in the model at some point or 

points in time and prints out values for the variables at a later point 

or points in time. The output values are then compared to actual, 

measured values for those variables at the designated times, and the 

model is "validated" and/or "calibrated" so that the output matches (as 

closely as possible) reality. This method is used primarily for 

simulation models which compute projections over time. (For a 

particularly relevant example, see Beshers, 1972.) 

Another method for computer simulation of models, the method 

selected for this research, is not to project values of variables over 

time, but rather to compute values of relationships at a given time, 

given specific input values. A general method for this type of 

"computer simulation of models" is to run a computer program which 
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carries out some multi-variate statistical analysis on the input data, 

and produces, as an output, coefficients or equations which describe 

the relationships of interest. (See, for example, Smith, 1972.) 

Validation of this type of "computer simulation" is generally 

accomplished by running similar analyses of more data and looking for 

similar results. The simplest and most basic mUlti-variate "statistical 

analysis which can be used in this way is correlation analysis, and 

therefore correlation analysis was chosen as a starting point for this 

activity. Several additional computer methods, including sub-group 

correlation analysis and graphic analysis, are then used to validate 

the original findings. 

Based upon the research outlined in the last chapter, it is 

hypothesized that analysis by computer simulation will demonstrate 

that, of the four subjective models represented, the Achievement 

Aspects Subjective Model most closely accounts for the relationships 

found in the data. The results reported in this chapter verify that 

hypothesis. 

Correlation Analysis 

A primary goal of this portion of the research was to discover 

relationships among the identified key variables using a statistical 

analysis approach. The strategy was to use the resulting statistically 

derived relationships to either confirm or disprove aspects of the 

hypothesized subjective models. If the subjective and statistically­

derived models corroborated one another, they would then be installed 

as part of the DSS and thus available to the EEO decision maker. 
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One assumption implicit in the choice of the identified key 

variables was that they do, indeed, fall into the categories used in 

the subjective models. A test of this was to do a correlation analysis 

on each of the thirteen variables with each of the other variables and 

see if indeed the real-world data bore out the assumptions. The 

hypothesis stipulates that there would be a stronger correlation 

between variables within categories than between variables of different 

categories. Further, the li terature suggested four subjecti ve models 

(represented in Chapter IV) which could be used as hypotheses for a 

potential statistically-derived model relating these categories of 

variables. It was concluded that of the four subjecti ve models, the 

EEO Achievement Aspects Subjective Model due to its feedback and 

accountability features, should most closely correspond to the 

statistically derived model. In order to test these hypotheses, a 

Pearson correlation analysis was performed on the identified key 

variables. The correlation coefficients computed were used to 

determine the validity of the relationships and groupings among the 

variables as hypothesized in the subjective models. 

There are many statistical analyses which can be used to determine 

relationships in the data of many variables. These analyses are often 

referred to collectively as IImulti-variate statistics,1I and include 

such sophisticated techniques as factor analysis, analysis of variance, 

and multiple linear regression. All of these multi-variate techniques, 

however, are founded upon the basic concept of correlation. A simple 

correlation analysis is therefore the starting point of any such 

inter/intra variable analysis. Correlation, in general, is the 
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calculation of the quantifiable degree to which values of one variable 

are related to values of another variable. 

The Pearson correlation analysis subprogram of the Statistical 

Package for the .§.ocial Sciences (SPSS) was' used for this part of the 

investigation. Pearson correlation computes product-moment correlation 

coefficients for pairs of interval-level variables. 

According to Nie et a1. (1975), several social science 

methodologists argue that the Pearson correlation coefficients may be 

used even if the data satisfy only the assumptions of ordinal-level 

measurement. 

Of the EEO variables identified for this study, all were 

interval-level variables except SUSP. (Some researchers feel that GPA 

is not an interval-level variable either.) For this reason, and 

because of the small number of suspensions, the SUSP variable was not 

analyzed using the Pearson correlation technique. 

The SPSS program for Pearson Correlation did a pairwise comparison 

of the values of each of two variables for each case considered. In 

this study a case represented a student's record which contained values 

for each of the defined EEO variables. The program dealt with missing 

data by pairwise deletion. 

With pairwise deletion, a case is omitted from the 
computation of a given coefficient if the value of either of 
the two variables being considered is missing. Pairwise 
deletion has the advantage of utilizing as much of the data 
as possible ii' t;l~ computation of each coefficient. It has 
the disadvantage, however, of producing coefficients which 
are based on di fferent number of cases and perhaps on even 
quite different subpopulations of the file. (Nie, et a1., 
1975, p. 283.) 
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The value of N (number of cases) in this analysis ranged up to 

4000, depending on the amount of pairwise deletion. Values of correla­

tion coefficients run from -1 to +1. A coefficient value near -1 indi­

cates a high, negative correlation. A coefficient value near +1 indi­

cates a high, positive correlation. A coefficient value near 0 indi­

cates a low correlation. Also reported by the Pearson correlation 

program is a significance value, P, which is the probability that the 

correlation coefficient found is due to chance distribution of variable 

values. Thus, the lower the value of P, the higher the reliability of 

the coefficient. 

Table A-I (Appendix A) shows a matrix of Pearson correlation 

coefficients, the number of pairs of variables used in each 

correlation, and the probability that the calculated coefficient was 

due to chance for the twelve interval-level variables examined. The 

following table shows all pairs of variables for which the Pearson 

correlation coefficient was greater than 0.1. 



Variable 1 

COST 

FTE 

NCOST 

M% 

MF% 

VOTE 
RGAIN 
RIT 

GPA 

TABLE I 

SUMMARY OF SIGNIFICANT CORRELATIONS FOUND 

Variable 2 

FTE 
NCOST 
M% 
MF% 
VOTE 
RIT 
NCOST 
M% 
MF% 
VOTE 
RIT 
M% 
MF% 
VOTE 
RIT 
MF% 
VOTE 
RIT 
VOTE 
RIT 
RIT 
RIT 
GPA 
ATT 
ATT 

Coefficient 

.9702 

.9877 

.6755 

.4847 
-.2727 
-.1602 

.9204 

.6849 

.3846 
-.2413 
-.1597 

.6443 

.5800 
-.2840 
-.1537 

.5313 
-.1308 
-.2519 
-.2431 
-.2285 

.2647 
-.1146 

.1064 

.1071 

.3939 

Significance (P) 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
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Table B-1 (Appendix B) is a simplification of Table A-I which 

only displays a "+" or "-" sign in those positions where the 

correlation coefficient exceeds .1 and the significance level exceeds 

.1 (i.e., the probability that the correlation is due to chance is less 

than .1). 

This correlation analysis led to the following general 

conclusions: 

1. The variables COST, FTE, and NCOST all showed high 

positive correlation among themselves and a small 



negative correlation with VOTE and RIT. These variables 

could be considered to form a group. 

2. The variables M% and MF% showed positive correlation 

between themselves and wi th the first group of COST, 

FTE, and NCOST. These variables also showed a small 

negative correlation with VOTE and RIT and could be 

grouped as above. 

3. The variables GPA and ATT showed positive correlation 

and could be grouped. 

4. The variable VOTE had a negative correlation with the 

first two groups (COST, FTE, NCOST, M%, and MF%) and a 

positive correlation with RIT. 

5. The variable RIT had a small negative correlation to the 

first group, a small positive correlation to the second 

group, and a positive correlation to VOTE. 

6. The variables RGAIN, MGAIN, and LGAIN showed no signifi­

cant correlations with the other variables. 

103 

The following figure is a schematic representation of the relationships 

between these twelve variables implied by the analysis. 
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~~----------------------------~ .. ~~ 
ATT 

Figure 21: Diagram of EEO Variable Relationships Determined by Cor­
relation Analysis 

The "-" signs in the above diagram refer to negative correlation 

between the variables. The arrows point in both directions, since 

the Pearson correlation coefficient does not indicate direction of 

impact. Variables in circles were seen to have higher positive 

correlations among themselves than with the other variables. 

These relationships can be expressed in the following generaliza­

tions about the student data examined: 

1. Students who attended class regularly had a tendency to 

achieve higher grades than students who did not. 



2. Students with higher reading scores had a slight 

tendency to attend class more regularly and to achieve 

higher grades than students with lower reading scores. 

3. Students with lower reading scores had a slight tendency 

to attend schools with higher costs per student, higher 

FTE per student, and higher nonsalary costs per 

student. That is, the system spent more on students 

with lower reading scores. 

4. Students at schools with higher minority percentages of 

students had slightly lower reading scores and received 

slightly more resources than students at schools with 

lower minority percentages. 

5. Voter support was slightly higher in areas of schools 

with lower costs and minority percentages than for areas 

of schools with higher costs and minority percentages. 

6. Gains in reading, mathematics and language usage test 

scores did not directly correlate to the other variables 

in this study. 
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These findings from the correlation analysis were compared with 

the proposed subjective models (Le., the philosophies underlying the 

four major concepts of EEO) developed in Chapter IV. The main 

observations from this comparison are as follows: 



1. In the statistical analysis, there was a direct 

relationship between the tangible variables and the 

intangible variables. This was true of the EEO 

Achievement Aspects Subjective Model but of none of the 

other subjective models and is indicative of a system of 

accountability for allocation of tangible resources. 

2. In the statistical analysis, there was a direct relation­

ship between RIT, an ability and/or achievement factor, 

and the Intangible Aspects variables. Again, the only 

subjective model which displayed this characteristic was 

the EEO Achievement Aspects Subjective Model. 

3. In the statistical analysis, there was no direct rela­

tionship between the Intangible Aspects variables and the 

Effectiveness Aspects variables. Again, this resembled 

the EEO Achievement Aspects Subjective Model more than 

any of the other subjective models, since the feedback 

loops of this model would tend to minimize such a 

correlation. 

4. The relationship between Ability Aspects variables and 

Effectiveness Aspects variables which was present in the 

EEO Effectiveness Aspects Subjective Model was not found 

in the statistica':.ly l "",:iv,~r: model. Ag6in; the feedbi:1ck 

loops of the EEO Achievement Aspects Subjecti vc; Model 

would tend to diminish such a correlaticn. 
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5. In the statistical analysis, there was no direct 

relationship between the Tangible Aspects variables and 

the Effectivenss Aspects variables. This resembled the 

expected outcome from the EEO Achievement Aspects 

Subjective Model and the EEO Effectiveness Aspects 

Subjective Model more than the other two subjective 

models, since their feedback loops would both tend to 

minimize such a correlation. 
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In all of the above five cases, the statistical analysis seemed to 

support the EEO Achievement Aspects Subjective Model (Figure 20) more 

than any of the other subjective models. This confirmed and validated 

the hypothesis of the last chapter and strengthened the credibility of 

the statistical findings. 

Figure 22 below shows the EEO Achievement Aspects Subjective Model 

with the average correlation coefficients discovered by the statistical 

analysis. This diagram represents a preliminary model of EEO account­

ability which can be used in a computerized Decision Support System. 

The term accountability is used here, as in Chapter IV, to indicate the 

presence of feedback loops which have the affect of bringing about 

equilibrium of the achievement variables within the system. 
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Figure 22: Preliminary Statistical Model of EEO Accountability 

The relationships represented in the EEO Achievement Aspects 

Subjective Model appear to have been confirmed by this research, 

although a number of the relationships remain to be quantified. 

It is clear that the process of building the statistical model has 

led to a clearer understanding of the EEO context. The selection of 

EEO variables, the derivation of their relationships, the interpre­

tation of these relationships in the form of a statistical model, and 

the comparison of the statistical model to several subjective models 

led to the rejection of a number of hypotheses previously put t'orward 

in the subjective models. 
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Subgroup Analysis 

Novick (1982) refers to the phenomenon known as "Simpson's Para­

dox," which demonstrates that characteristics which may be true for a 

given population may not be true for any subpopulation, depending upon 

how the subpopulations are defined. Novick refers to the earlier work 

by Campbell and Stanley (1963), which stresses the need for appropriate 

sub-group analysis to validate the findings of an analysis of a larger 

group. Therefore, in order to determine the general applicability of 

the relationships found in the correlation analysis of the entire set 

of ninth grade students, similar analyses were performed on subsets of 

this student population. Appendix A contains the Pearson correlation 

coefficient matrices obtained by these additional analyses. Pearson 

correlation coefficient matrices are presented for: 

All Groups 
Ethnic Group 1 
Ethnic Group 2 
Ethnic Group 3 
Ethnic Group 4 
Ethnic Group 5 
Females 
Males 

Table A-I 
Table A-II 
Table A-III 
Table A-IV 
Table A-V 
Table A-VI 
Table A-VII 
Table A-VIII 

Simpli fied matrices representing the correlation coefficient 

matrices are presented in Appendix B for: 

All Groups 
Ethnic Group 2 
Ethnic Group 3 
Ethnic Group 4 
Females 
Males 

Table B-1 
Table B-II 
Table B-III 
Table B-IV 
Table B-V 
Table B-VI 
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Simpli fied matrices were not prepared for Ethnic Groups 1 and 5; 

the small number of students in these subsets rendered the co"rrelations 

found in these two analyses statistically insignificant. 

The subgroup analyses in Appendix A showed many of the same 

relationships as found in the analysis of the full set of data. The 

following general group relationships were very similar for each 

student subset: 

1. COST, FTE, and NCOST were highly positively correlated; 

2. M% and MF% were positively correlated with themselves 

and with COST, FTE, and NCOST; 

3. VOTE was negatively correlated to the first set of 

variables; and 

4. GPA and ATT were highly positively correlated. 

These general groupings showed up in each of the ethnic and sexual 

subsets examined, as well as in the overall analysis of the data. 

Of interest to administrators in the school system were 

differences in the matrices in Appendix A. The interest and usefulness 

of these observations illustrates the potential usefulness of the DSS 

to be developed from this research. For instance, for females there 

was a positive correlation between RIT and GPA; for males, there was 

not. This implied that males were not achieving (in terms of GPA) at 

their potential to the same extent that females were. Perhaps some 

aspect of the educational program could address this discrepency. 
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There were a number of this type of sex-specific or ethnic­

specific characteristics which could be starting points for significant 

educational research. Some further examples are given here. 

1. Ethnic Group 4 showed a negative correlation between 

RGAIN . and the group of variables COST, FTE, NCOST, M%, 

and MF%, and a negative correlation between tvGAIN arid 

the group COST, FTE, NCOST, M%, and MF%. Also, RGAIN 

and MGAIN were positively correlated. Of particular 

signi ficance in the interpretation of these relation­

ships for Ethnic Group 4 was the fact that many of these 

students were new immigrants into this country for whom 

English was not their native language. 

2. Ethnic Group 4 showed a posi ti ve correlation between 

LGAIN and GPA not seen with other ethnic groups. 

3. Ethnic Group 3 showed a positive correlation between 

ATT and VOTE not seen with other ethnic groups. 

4. Ethnic Group 4 showed a positive correlation between 

RGAIN and NCOST, between RGAIN and M%, and between RGAIN 

and MF%. 

However, the general finding of the additional correlation 

analyses was the confirmation of the relationships described in the 

above first approximation model for a DSS. Since the relationships 

which had been hypothesized between these variables were demonstrated 
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based on the Pearson correlation analysis, it was not felt necessary to 

subject this data to any of the more complex multi-varite analysis 

techniques. 

The next sections of this chapter discuss other methods of 

verifying these findings. 

Graphic Analysis 

Lendaris and Stanley (1970) and Fukunaga and Olsen (1971) intro­

duced a methodology of representing data as "signatures" (normally 

visually represented) in a computer-graphic, pattern-recognition 

research environment to discover groupings of data with similar 

characteristics. The signatures were manipulated in various ways via 

(computerized) transformations and graphing techniques, and studied by 

investigator to discover patterns in the signatures. These 

patterns were then investigated for possible interpretations in the 

original problem context. 

To apply this analysis method to the present study, hereafter 

called graphic analysis, mean values of the EEO variables for each 

ethnic group and for the entire group were calculated. These values 

were then normalized by determining for each ethnic group mean value 

its difference from the entire group mean in standard deviations. The 

"tic marks" on the horizontal axis were arbitrarily assigned to 

represent the five ethnic groups. Then, the values for each group were 

entered on the graph as points, and the points were connected with 

straight lines, thus creating the "signatures" to be studied. This was 

all done using a computerized graphics system. 
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Chapter III contains signatures obtained in this manner for each 

of the thirteen defined EEO variables. 

The first signatures examined were those for the variables COST, 

FTE, and NCOST. These signatures are shown in Chapter III as Figures 

3, 4, and 5. The exciting discovery made in this research was to note 

that each of the signatures in these three figures resembled a letter 

"W." In fact, the signatures for all these three variables were almost 

identical. This served to confirm the grouping of these variables 

derived in Chapter V and represented in Figures 21 and 22. 

Interestingly, SUSP, which could not be analyzed by Pearson 

correlation analysis, also showed a "W" signature (see Figure 15). 

This could indicate that the SUSP variable was closely associated with 

this group. 

The next signatures examined were those for M% and MF% (see 

Figures 6 and 7). These variables were sometimes classified as 

"desegregation variables," sometimes as "intangible variables." In the 

correlation analysis, a high correlation between these variables and 

the tangible variables of COST, NCOST and FTE was found. 

The signatures of these graphs looked like modified "W's," similar 

to the signatures of the first group but sharing similar differences. 

These two signatures (M% and MF%) were almost identical. This coincided 

with the correlation analysis findings that these variables were very 

closely related to each other and closely related to the first group. 

A third group of variables examined by this graphic technique 

consisted of RIT, GPA, and ATT (see Figures 12, 13, and 14). This 

group had shown somewhat less correlation under the Pearson analysis 
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than had the first two groups. Here, their signatures all resembled 

the letter "M," although they were not nearly so identical with each 

other as were signatures in the first two groups. This correspondence 

in signatures supported the grouping of these variables. 

The four variables remaining to be examined graphically were 

RGAIN, MGAIN, LGAIN and VOTE. One hypothesis was that the gain 

measures, RGAIN, ~AIN and LGAIN, would form a statistical grouping. 

The Pearson correlation analysis did not show correlations high enough 

to confirm this hypothesis. However, the signatures of these three 

graphs were very similar (see Figures 9, 10, and 11). The graphs began 

to look like a straight horizontal line with value zero on the vertical 

axis. The points on these three signatures were, on the average, 

within .1 standard deviations of the norm. The points on the previous 

nine graphs averaged more than .2 standard deviations from the norm. 

Although these three signatures did not form as distinctive a group as 

some of the previous groups of signatures, they did show enough 

similarity to suggest a relationship between these variables. 

The final signature analyzed, the one for the variable VOTE, did 

not appear to be related to any of the other variables in a noticeable 

way (see Figure 8). 

It was important to realize that the arbitrary ordering of the 

ethnic groups across the horizontal axis did not change the groupings 

validated by this signature analysis technique. Changing the order of 

the ethnic groups along the horizontal axis produced different signa­

tures, but signatures for related variables still resembled one 

another. For example, if the points for the ethnic group values were 
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spaced along the horizontal axis in the order Ethnic Group 2, Group 4, 

Group 1, Group 3, Group 5, signatures for the group COST, FTE, NCOST, 

and SUSP looked like this: 

_. ......---/ 
• 

and signatures for the group RIT, GPA, and ATT looked like this: 

• • 

~-. 
Although the shape of the signature was therefore arbitrary, depending 

on the sequence of the values along the horizontal axis, the groupings 

of the variables by their signatures was significant. 

Using this graphic analysis technique, each of the EEO variables 

was graphed and a signature produced. The similarities and differences 

among these signatures confirmed and added to the findings of relation­

ships using the Pearson correlation technique. 

Phenomena Explanation 

A fourth method which contributed to validating the findings was 

an examination of the ability for the findings to help account for 

observed phenomena. 

A good example of this method was seen in the relationship between 

the signatures of COST (Figure 3) and RGAIN (Figure 9), the signature 

for RIT (Figure 12), and the observed phenomena of remedial and special 
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education. It is a general practice of most school systems that the 

proportionately largest amounts of school system funds are spent on the 

education of those students with the greatest (most expensive) 

educational needs. This greater educational need is often demonstrated 

by poor performance on academic achievement measures. Thus, students 

who were performing less well on such indicators as the district's 

reading, math or language usage tests were often the same students on 

whom a larger proportion of funds were being spent for remediation, 

tutorial help, special education, etc. The fact that in this research 

the expenditure of funds was very disproportionate across ethnic 

categories (a "W" signature for COST), and that the test score gains 

were very evenly distributed across ethnic categories (a nearly 

straight line signature for RGAIN, tJGAIN and LGAIN) helped to account 

for the educational gains attributed to remedial and special programs. 

The signature for RIT showed that the RIT scores for students in 

Ethnic Groups 2 and 4 were relatively high, for Groups 1, 3, and 5 

relatively low. The signature for COST showed that the expenditure per 

child was highest for Ethnic Groups 1, 3, and 5 - those groups whose 

RIT scores were the lowest. That is, funds were being spent most where 

need was most indicated. The straight line signature for RGAIN showed 

that Group 1, 3, and 5 students were making gains in their RIT scores 

equal to the gains made by the (higher scoring) Group 2 and Group 4 

students. In this respect, it appeared that the increased funding for 

Ethnic Group 1, 3, and 5 students may have contributed in a causative 

way to the equality of the Reading RIT gains made by these students as 

compared to Group 2 and 4 students. 
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A second example of the ability of the findings to account for 

observed phenomena was found in the relationship of the SUSP variable 

(Figure 15) to M% (Figure 6) and FTE (Figure 4). This school district, 

like many urban school districts, had a history of higher suspension 

rates among minority students than among nonminority students. This 

could be seen by the identical signatures of SUSP and M% in the 

variable graphs in Chapter III. In order to provide additional 

assistance to students who might potentially be suspended, counseling 

FTE was added to specific schools where M% was high. This contributed 

to higher FTE at schools with higher minority percentages. The 

similarities of the M%, SUSP, and FTE signatures confirmed and further 

illustrated this phenomenon. 

Finally, the strongest validation of the statistically derived 

model was its strong congruence with the subjective model derived from 

an analysis of the literature. This method of validation is somewhat 

unique to this Dissertation and adds considerably to the methodology 

for validating computer models in the present application area. 

Suggestions for Further Research 

The research thus far has consisted of the identification of key 

EEO variables, the hypothesis of four subjective models of EEO based 

upon educational research and legal precedent, and an analysis of the 

data of one school district's ninth grade class to see how well the 

proposed subjective models represent the relationships found in the 

data. The analysis techniques employed have been: (1) correlation 
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analysis, (2) sub-group correlation analysis, (3) graphic analysis, and 

(4) phenomena explanation. 

Perhaps the most important method for further validation of these 

results, and for obtaining further results, is further research. It 

must be remembered that the findings of this analysis are based upon 

only the ninth grade students in one school district and on a limited 

set of variables for those students. 

Four main avenues of future research are indicated from this 

beginning: (1) further multi-variate analyses of the original data, 

(2) research with other grade levels of students, (3) research with 

other school districts, and (4) research with other EEO variables. The 

methodology set forth in this analysis should be useful in each of 

these avenues of future research. Not only that, the methods used 

here, along with the derived model of EEO, are the essential 

ingredients for a useful Decision Support System. The implementation 

and refinement of the DSS will lead to a much more precise and 

comprehensive EEO model. Similarly, the improved model will augment 

the usefulness of the Decision Support System. 

This preliminary analysis has, nonetheless, provided sufficient 

results for the general validation of the Achievement Aspects 

Subjective Model and for the quantification of the relationship between 

key variables in a computer simulation model for a Decision Support 

System. The next chapter describes this computer simulation model, 

here named an EEO Accountability Model, and its primary output, an EEO 

Accountability Index. 



CHAPTER VI 

PROUUCT OF THIS RESEARCH: AN EEO ACCOUNTABILITY INDEX 

Chapter II reviewed the general concepts of information systems 

and their applications, and the design and use of specific Decision 

Support Systems was introduced. In Chapter III, a specific information 

system was created and used to gather and analyze data for this 

Dissertation. In Chapter IV, subjective models of EEO were developed. 

In Chapter V, a preliminary computer simulation model was developed, as 

per the steps identified by Clemson and expanded as required by this 

particular application. But the question remains, how can school 

district information be made useful to that school system for decision 

support in the area of EEO? In this chapter, the usefulness of the 

proposed Decision Support System is explained. 

Need for an EEO Accountability Model 

Standard evaluation techniques, particularly those evaluation 

techniques developed during the "effective schools movement," tend to 

relate effectiveness aspects to tangible and intangible aspects. 

However, these techniques often do not provide sufficient analysis to 

aia decisions concerning allocations of tangible and intangible 

resources to more than one budgetary or educational area at a time. 

For instance, standard evaluation techniques may show that a particular 

program at a specific cost is very effective at decreasing high school 

aropout rates, and that another program at some other cost is 

particularly successful at teaching mathematics. But standard 
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techniques do not assist in determining whether the dropout program or 

the mathematics program is more effective (or necessary) for bringing 

about the overall school system goals (of EEO). 

Similarly, standard desegregation monitoring techniques, such as 

calculation of a "desegregation index" (see Pugh and Krasnakevich, 

1971), assist in evaluating the school system's effectiveness in 

desegregation, but not in relating this effectiveness to the school 

system's overall effectiveness at educational equity. 

Clearly, there is a need for some method to assist in determining 

the overall equity and effectiveness of the school system. 

One version of the goal of the "accountability movement" implicit 

in the EEO Achievement Aspects Subjective Model (Chapter IV) would be 

an equal attainment of achievement measures by the various ethnic 

groups. (That is, scores on achievement measures would be approxi­

mately equal for all ethnic categories.) Gi ven this goal, a simple 

measure of the composite variance from the norm for achievement 

measures by the various ethnic groups could be used as a measure of 

school system effectiveness in EEO. However, this simple measure has 

at least three distinct drawbacks: 

1. Not everyone agrees on the above specific goal as the 

general goal of the "accountability movement." Some 

people, for example, place a larger emphasis on the 

relationship between ability measures and achievement 

measures, as opposed to looking solely at the 

achievement measures. 



2. This simple measure of composite variance would not 

distinguish between school systems with uniformly low 

achievement measures ana systems with uniformly high 

achievement measures. 

3. This simple measure of composite variance would not 

account for the variety of inputs into various school 

systems. 
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Clearly, this simple measure of composite variance would not meet 

the described need. What has a better chance of meeting the need would 

be a model of how a school systt: -i:lould work. Given such a model, the 

actual and projected functionings of a school system could be compared 

to the moae!. A suggested EEO Acountability Model, as aerived from 

this research and described in the next section, provides slJch a 

candidate model. 

Suggested EEO Accountability Model 

In Chapter IV, subjective models of EEO were developed. The 

Achievement Aspects Subjective Model was shown to differ from others 

due to the inclusion of "feedback loops" which would bring about system 

accountability for student achievement. In Chapter V, a preliminary 

statistical model confirmed and quantified these feedback relationships 

based on the empirical data for a group of students in a given school 

district. It should be emphasized that the grouping of the variables 

and the negative feedback relationships were primarily established by 

the analysis of the aata, while the positive impact relationships were 
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primarily established by the review of the literature. The following 

oiagram illustrates these "feeoback" relation- ships which were thus 

confirmed. Since these relationships describe the "accountability" of 

the system for producing equitable student achievement (as described in 

Chapter IV), this model is categorized as a suggested EEO 

Accountability Madel. Again, it is the particular quality of having an 

odd number of negative impact relationships in the feedback loops which 

causes these loops to act as regulators which bring about 
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Figure 23: Suggested EEO Accountability Model 

In this diagram the values of the feedback relationships (used 

here to mean negative impact relationships within a loop) are labeled 

with the letters ~, y, and z. In Chapter V, these values were defined 
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as average Pearson correlation coefficients between variables in the 

different classifications of EEO aspects. For the data examined in 

this study, the value of ~ was approximately -.1; y, approximately -.2; 

ana z, approximately -.2. However, Pearson correlation is not the only 

measure of variable relationship which can be used in such a model. 

For whatever set of data is selected within a given OSS, a correlation 

analysis, a regression analysis, or a factor analysis can be run which 

will more exactly determine these values for the pa~ticular 

application. Indeed, calculation of the values of such relationships 

as can De determined by the equations derived from factor analysis and 

other multi-variate statistics is one of the more useful "spin-offs" of 

the development of such a Decision Support System. Once the data 

gathering and analysis components of the DSS are in place, any number 

of such analyses can be run on the various sub-sets of data available. 

These types of analyses can tell the researcher a great deal about the 

particular data under study, and in many cases these particular 

conclusions can be generalizea to larger bodies of data. For the 

particular school aistrict involved in this research effort, this 

secondary application of mUlti-variate statistical analysis has already 

begun to prove a useful application of the developing Decision Support 

System. However, results of such analysis (on such specific data) have 

been specific to the particular students and school district examined, 

and therefore are not reported in this dissertation, which attempts to 

aeal with concepts and conclusions of a more general nature. 

As stated above, Figure 23 represents a model of the 

accountability for EEO of a school system, where accountability is 
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oefined as the functioniny of the system to regulate (and thus 

equalize) the various measures of EEO aspects. This model can be 

cnaracterized by a single measure, termed an EEO Accountability Index, 

explained in the next section. 

Suggested EEO Accountability Index 

In order to calculate the suggested EEO Accountability Index, the 

values of the coefficients ~, '1.., and ~ have first to be "normalized" 

(1) to avoid a zero factor (since correlation coefficients run from -1 

to +1) and (2) to account for the sign of the coefficient. Normalized 

coefficients are thus aefined as follows: 

x, = -x + 1 

y' = -y + 1 

z' = -z + 1 

Values of ~, ~, and z' defined in this way will range from .01 

to 1.99 for any set of data from a given school system. The stronger 

the feedback relationship, the higher will be the value of the 

coefficient calculated for that relationship. A combined value for the 

three feeaback circuits can be calculated by summing some factor of 

each of the three normalized feeoback coefficients. This summation 

aefines the suggested EEO Accountability Index, as follows: 

EEO Accountability Index = ax' + by' + cz' 

where ~, £, and £ are weighting factors and ~, ~, and ~ 

are normalized average values of the feedback coefficients. 
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This suggested EEO Accountability Index is a measure of the degree 

to which the school system is functioning as per the accountability 

mocel. The weighting factors a, Q, and £ allow the decision maker to 

determine, before calculation of the index, the relative value of each 

feedback variable. Thus, if the decision maker felt that it was very 

important that tangible resources be allocated to students with low 

ability factors, weight £ (weighting variable ~, the normalized 

coefficient between Tangible Aspects and Ability Aspects) might be 

high. If the decision maker felt that the relationship between 

~chievement Aspects and Tangible Aspects was more important, weighting 

factor ~ (which weights variable~, the normalized coefficient between 

Achievement Aspects ana Tangible Aspects) could be increased. The 

assignment of weights ~, Q, and £ reflects the value system of the 

decision maker. These values need to be set before calculation of the 

suggested EEO Accountability Index and need to remain fixed throughout 

the calculation. This ability to set the values into the Decision 

Support System makes such a system extremely versatile. In school 

systems, where different members of the Board of Education or different 

administrators or different members of the public have different values 

and different value assumptions, such values can be identified al"!d 

incorporated into the Decision Support System calculations. This makes 

the output of the DSS (values of the suggested EEO Accountability 

Inaex) much more likely to be used by the decision maker. 
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Use of the Suggested EEO Accountability Index 

In the discussion of need for an EEO model, it was brought out 

that there was a need for a method which could determine the overall 

equity and effectiveness of a school system. Some examples may 

illustrate how the use of the suggested EEO Accountability Index car. 

provide such a method. 

The simplest example would be the use of the suggested EEO 

Accountability Index in the choice between two alternatives. Let us 

return to the example of the choice between implementing an effective 

"dropout" program or an effective mathematics program, as put forth in 

the first section of this chapter. For each of those two alternatives, 

the computerized decision support system could make the appropriate 

changes in the tangible (ana intangible) aspect variables of the 

stuaents to be affected, correlation coefficients and normalized 

coefficients could be calculated, and weighting factors to reflect 

values of the decision makers could be assigned. Then an EEO 

accountability index could be calculated ana reported. Thus, there 

would be an accountability index, measuring the overall system EEO 

accountability and reflecting the values of the decision maker, for 

each alternative considered. The alternative with the higher EEO 

Accountability Index would best meet the overall EEO goals of the 

school system, within the context of the given value system. 

It is most useful to find a single index to accomplish such a 

feat. And yet, the choice between two alternatives is perhaps the 

least impressive potential use of the suggested EEO Accountability 

Index. One can imagine a school district contemplating perhaps dozens 
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of buagets, each reflecting different overall plans for the delivery of 

services to stuaents, each with aifferent priorities and approaches. 

For each contemplated buaget, a systemwide accountability inaex coula 

be calculated. School district planning/budgeting functions could thus 

become more comprehensi VB, drawn together by the unify ing goal of EEO 

accountability. 

Wi thin the school district which supportea the research reportea 

here, just such an application of the suggested EEO accountability 

index is being considered. The district has been examining a number of 

proposals as to how staff should be allocated to individual schools. 

Some proposals call for increasing teacher support personnel, thereby 

reducing the burden on teachers to accomplish many different tasks. 

Other proposals call for allocation of more teachers (and therefore 

fewer support personnel, since total numbers of staff is limited by 

budget restrictions), thus reducing class size and the burden on 

teachers to handle more students. A number of proposals have varying 

degrees of teaching ana support staff allocations. It is possible to 

calculate the allocation to each school under each proposal. With the 

application of the developing DSS and the suggested EEO accountability 

inaex, it will soon be possible to calculate an EEO accountability 

index for each proposal. Values of the School Board, of the 

administration, of teachers, or of any other group, could be 

incorporated into the calculation of the indices by adjustments to the 

weighting factors. Thus, EEO accountability indices can be calculated 

for each proposal for each identified value system. These indices 

could then be used to support a decision on how to allocate staff 



128 

within the district. 

Decision support based upon the EEO Accountability Index neea not 

be restricted to individual school aistrict use. state and federal 

agencies, such as the Office of Civil Rights, could use such an index 

to monitor and compare school system progress in EEO accountability in 

determining their own actions. 

The potential usefulness of such an index, one based on a fully 

developed EEO accountability moael and computerized decision support 

system, seems extremely valuable at this time. 



Summary 

CHAPTER VII 

SUMMARY AND CONCLUSIDNS 

One of the major goals of public education has been the provision 

of an equal educational opportunity (EEO) for all students. This goal 

has been strongly reaffirmed by legislation and by the courts. 

In order to pursue this goal, school systems have needed adequate 

means of determining the equity of the educational opportunities 

offered their students. Two main stumbling blocks have stood in the 

way of school systems in determining this equity: (1) the 

insufficiency of readily available information for such a 

determination, and (2) differences in philosophies and understandings 

of the concepts of equal educational opportunity. 

It has been here suggested that a computerized decision support 

system (DSS) , based on a model incorporating key variables associated 

with EEO, and with the capacity for producing a measure of the system's 

accountability for EEO, could help to meet school systems' information 

requirements. The process itself of developing the model(s) used 

within such a DSS could also prove beneficial, by clarifying and 

perhaps either confirming or denying some of the assumptions underlying 

philosophical differences concerning EEO concepts. 

Although there are many "software packages" available which 

provide computer support for decision making, there are, to date, no 

packages for specific Decision Support Systems aimed at meeting the 

needs of school districts for support in the area of EEO. The field of 
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EEO has proved to be too complex, and school district needs too 

ill-defined, for such a product to have been developed commercially at 

this time. Therefore, in order to obtain such computer support, a 

school district would have to develop such a system on its own. The 

efforts described in this Dissertation were undertaken to accomplish 

this desirable but heretofore unattained objective of developing such a 

system. 

A review of the literature concerning the development of 

computerized Decision Support Systems led to the following outline for 

DSS development, attributed to Clemson (1978): 

1. identification of key variables; 

2. subjective model building; 

3. computer simulation of models; and 

4. continuous management involvement. 

In order to insure "continuous management involvement," a 

task-group of key administrators of the school district was organized. 

With the cooperation and support of the superintendent, a key group of 

assistant superintendents and department directors directly concerned 

with EEO policy and practice was assembled for this task-group. This 

task-group assisted in defining the need for such a DSS, and outlining 

the research required to complete the steps identified by Clemson for 

the design of the DSS. The author has carried out this research as 

discussed in this Dissertation, all the while remaining in contact with 

this group of school district administrators who have direct interest 

and involvement with school district policy and practice in EEO. 
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The first step in this research undertaken by the author was the 

identification of key EEO variables. 

A synthesis of the EEO literature reviewed yielded five major 

potential categories of EEO variables; those dealing with: 

1. Tangible aspects - including school system resources; 

2. Intangible aspects - dealing with the gestalt of the 

educational environment; 

3. Effectiveness aspects - which were generally measures of 

student progress; 

4. Achievement aspects - which tended to apply student 

achievement measures as prima facie evidence of EEO; and 

5. Ability aspects - which refer to the student's potential 

for achievement in school and elsewhere. 

A preliminary computerized information system was designed and 

implemented to gather, store, and analyze a set of thirteen defined EEO 

variables for a given school district which were chosen to provide an 

easily obtainable value in each of the above five categories. The 

values of the thirteen variables were collected for all ninth grade 

students during the 1980-81 school year, in addition to student 

identi fication variables such as ethnic category and sex. The EEO 

variables thus defined were: 



Tangible Aspects 

1. Cost per Student per School (COST) 

2. Full Time Equivalency per Student per School (FTE) 

3. Non-FTE Cost per Student per School (NCOST) 

Intangible Aspects 

1. Minority Percentage per School (M%) 

2. Minority Faculty Percentage per School (MF%) 

3. Voter Support (VOTE) 

Effectiveness Aspects 

1. Reading RIT Gain (RGAIN) 

2. Math RIT Gain (MGAIN) 

3. Language Usage RIT Gain (LGAIN) 

Achievement Aspects 

1. Reading RIT Score (RIT) 

2. Grade Point Average (GPA) 

3. Attendance (ATT) 

4. Suspensions (5USP) 

Reading RIT Score (RIT) was also used as a proxy for an 

Ability Aspect variable. 
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The next step taken by the author in the development of the DSS 

was to develop subjective models. Four hypothetical subjective models 

were derived which reflected the assumptions and values incorporated in 

the four main concepts of EEO discovered in the literature. A 

subjective model labeled the EEO Achievement Aspects Subjective tt.odel 

seemed to correspond most closely with current policy and theory 
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towards EEO. A hypothesis was set up to test whether this was indeed 

the case. 

A correlation analysis was performed on the data for a group of 

nearly 4,000 ninth grade students, and for subgroups of these students 

as identified by ethnic and sex variables. The findings of the 

correlational analysis confirmed many of the hypothesized 

relationships. A separate technique, that of signature analysis, was 

employed to confirm the findings of the correlation analysis, and the 

correlation analysis findings were confirmed. Also, it was 

demonstrated that some of the relationships found by these analyses 

helped to explain certain educational system phenomena, such as the 

disproportionate expenditure of school system funds on students with 

higher demonstrated need in order to increase educational gains. 

Specifically, the groupings of the variables, and the negative 

feedback loops of the model, were confirmed by the preliminary analysis 

of the data. The positive impacts of groups of variables on one 

another, hypothesized in the models from evidence in the literature, 

were not confirmed by the preliminary analysis of the data, presumedly 

because of the regulating effect of the feedback loops. These 

relationships remain to be more precisely defined in the model by 

further research. 

The relationships determined by this research were illust~ated in 

Figure 22, repeated here: 
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Figure 22: Preliminary Statistical Model of EEO Accountability 
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This schematic diagram could be used as a first-order approxima­

tion of a model of EEO accountability for a computerized decision 

support system, where the word accountability refers to the functioning 

of the system to regulate the values of the measures of each of these 

aspects of EEO. Further research was suggested to validate these 

findings and to refine and improve the suggested model. 

The relationships illustrated in Figure 22 were expressed in the 

fnllnwinn neneralizations about the student data examined: 
• - -- - . ..." W 

1. Students who attended class regularly had a tendency to 

achieve higher grade point averages than students who 

did not. 



2. Students with higher reading scores had a slight tendency 

to attend class more regularly and to achieve higher 

grade point averages than students with lower reading 

scores. 

3. Students with lower reading scores had a slight tendency 

to attend schools with higher costs per student, higher 

FTE per student, and higher nonsalary costs per 

student. That is, the system spent more on students 

with lower reading scores. 

4. Students at schools with higher minority percentages of 

students had slightly lower reading scores and received 

slightly more resources than students at schools with 

lower minority percentages. 

5. Voter support was slightly higher in areas of schools 

with lower costs and minority percentages than for areas 

of schools with higher costs and minority percentages. 

6. Gains in reading, mathematics and language-usage test 

scores did not directly correlate to the other variables 

in this study. 
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These findings from the correlation analysis were compared with 

the proposed subjective models of the philosophies of the four major 

concepts of EEO. Some of the major observations from this comparison 

were as follows: 



1. In the statistical analysis, there was a direct 

relationship between the tangible aspects and the 

intangible aspects. This was true of the EEO 

Achievement Aspects Subjective Model, but of none of the 

other subjective models, and is indicative of a system 

of accountability for allocation of resources, which 

would have such a feedback relationship. 

2. In the statistical analysis, there was a direct relation­

ship between RIT, an ability and/or achievement factor, 

and the Intangible Aspects variables. Again, the only 

subjective model which displayed this characteristic was 

the EEO Achievement Aspects Subjective Model. 

3. In the statistical analysis, there was no direct 

relationship between the Intangible Aspects and the 

Effectiveness Aspects. Again, this resembled the EEO 

Achievement Aspects Subjecti ve Model more than any of 

the other subjective models, since the feedback loops of 

this model would tend to minimize such a correlation. 

4. The relationship between Ability Aspects and Effective­

ness Aspects which was seen in the EEO Effectiveness 

Aspects Subjective Model was not found in the 

statistical model. Again, the feedback loops of the EEO 

Achievement Aspects Subjective Model would tend to 

diminish such a correlation. 
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5. In the statistical analysis, there was no direct 

relationship between the Tangible Aspects and the 

Effectiveness Aspects. This resembled the expected 

outcome from the EEO Achievement Aspects Subjective 

Model and the EEO Effectiveness Aspects Subjective Model 

more than the other two subjective models, since their 

feedback loops would both tend to minimize such a 

correlation. 
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In all of the above five observations, the statistical analysis 

seemed to support the EEO Achievement Aspects Subjective Model (Figure 

20) more than any of the other subjective models. This confirmed and 

validated the hypothesis of Chapter IV and strengthened the credibility 

of the statistical findings. 

Finally, the third step in the DSS development process, "computer 

simulation of models," was undertaken by the author. This led to the 

development of a suggested "EEO Accountabili ty Index, " a DSS output 

measure purported to measure the degree to which the school system was 

accountable for EEO gi ven the set of data examined and the values 

assigned to different aspects of EEO. It is envisioned that such an 

index could be extremely useful to school systems and other educational 

agents, and some such uses of the index are suggested. 

Conclusions 

This research has led to the identification of some key EEO 

variables and to some preliminary understandings of the relationships 

of these variables. Based on these relationships, a tentative model of 
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EEO accountability in a public school system has been put forth. 

One goal of defining such a model was its incorporation into the 

design of a computerized Decision Support System. Such a computerized 

system could be of great assistance to school districts in meeting the 

demands of attempting to provide eqliality of educational opportunity. 

Given a particular set of assumptions or definitions, such a system 

could help in evaluating existing practices and proposed decisions. 

A second goal of defining such a model was to gain a better 

understanding of what has come to be called the "educational system." 

Thomas Green (1980) has given a general overview of the educational 

enterprise as a system in Predicting the Behavior of the Educational 

System. An endeavor of this Dissertation has been to describe in more 

detail one aspect of that system. It is important to note that this is 

only an emerging approach to understanding the educational enterprise. 

Almost all previous studies of education either have been of the 

case-study genre or have been statistical analyses of particular 

aspects (generally input or output variables) of the educational 

system. The emergence of studies of the educational enterprise as a 

system can help resolve the differences of people's conceptions of 

equity and of EEO, which depend so heavily on one's definitions and 

assumptions. A system's perspecti ve allows the inquirer to evaluate 

the system somewhat more independently from a priori assumptions than 

does a more traditional statistical analysis ~- p~~~cy analysis 
..... 

approach. One can still ask the question "How well does this 

educational system meet this particular EEO concern'?" from a particular 

perspective, but one can also begin to ask the more general 
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question "How well is this educational system meeting all of the 

various concerns (or definitions) of EEO?" The development of an EEO 

Decision Support System, based on a model of EEO accountability, is 

seen as a step in this direction. 

Thus, there were two important functions which could be 

accomplished by the design and implementation of this computerized 

decision support system. They were: 

1. The DSS could provide analyses based upon a statis­

tically derived model of reality which, in some cases, 

could be more accurate than the decision maker's 

heuristically derived subjective model, and in some 

cases could be less accura te. In ei ther case, 

differences between conclusions based upon the 

statistically derived model and those based upon the 

subjective model could be important decision support to 

the decision maker. 

2. The process of determining (building) the statistically 

derived model could add new insights to one's 

understanding which may alter one's mentally held 

subjective model. In this way, one's subjective model 

could come to better reflect reality. 

The research reported here was meant to serve both of the above 

functions. Accordingly, the audience for this Dissertation might be 

(1) information specialists responsible for the design of Decision 
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Support Systems, (2) school district board members, superintendents, 

and decision makers, and (3) other academicians interested in 

developing a better understanding of the concepts of EEO and the 

implications of those concepts for educational decision making. 

Afterword 

The stated purpose of this research was to lay the groundwork for 

building a computerized model of Equal Educational Opportunity to be 

used in a Decision Support System. The extent to which that was 

accomplished remains to be seen, as the DSS is more fully developed and 

used by this and perhaps other school systems. 

The specific hypothesis tested by this research was that the 

thirteen key variables identified in this study would be related to 

each other in such a way as to form the basis for a computer model of 

EEO accountability. The relationships discovered were sufficient to 

form the basis of a first-approximation model, a model adequate for 

preliminary use in a decision support system. Development of the 

concept of an EEO Accountability Index further added to the potential 

usefulness of this approach. 

Other than the general success of the research in this regard, 

there were a number of specific accomplishments made by this research. 

1. When the recommended procedure for determining informa­

tion system specification (interviewing potential 

users and experts) proved inadequate, a second 

method - (extensive, purposeful literature research) -

was successfully substituted. This method is 



potentially very useful to systems designers dealing 

with unstructured tasks in 

inside and outside of 

Dissertation is thus a 

a number of fields both 

public education. This 

case illustration of an 

alternative systems design technique. 

2. The four hypothesized "subjective models," and the 

first-approximation derived model, can be very useful as 

tools for understanding and studying the key concepts 

associated with Equal Educational Opportunity. The use 

of "schematic representations of subjective models," and 

the comparison of these representations to schematic 

representations of derived models, is a second 

innovative method which could find usage both inside and 

outside of this particular application area. 

In this research, a particular subjective model derived 

from the literature was hypothesized to embody the key 

school system relationships which represented a realis­

tic representation of EEO accountabili ty • Statistical 

relationships were then analyzed between identified 

variables in order to construct a computer model of 

reality. The "reality check" between the hypothesized 

subjective model and the mathematically derived model 

served as a first-order validation criterion. This is 

similarly a promising method to be used in the design of 

computerized decision support systems. 
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3. Similarly, the use of graphic analysis techniques 

(associated with pattern recognition) in a social 

science application of validating results obtained from 

correlational analysis is a method introduced in this 

Dissertation which could have a wide range of 

applications. 

4. The computer programs written for this Dissertaton have 

been useful to the involved school district in 

monitoring, reporting, and evaluating student data. A 

preliminary information system, the precursor of a 

Decision Support System, has been established. 

5. Specific findings of this research, as reported in 

Chapter V and Chapter VI, have been of particular 

interest to educators in the involved school district. 

6. This research has laid the groundwork for building a 

computerized model of Equal Educational Opportunity 

accountability to be used in a Decision Support System. 

This research may ultimately prove useful to school 

districts and to all educators in their efforts to 

ensure an equal opportunity to every child for a quality 

educational experience. 
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In addition to the above specific accomplishments of this study, 

there is the general accomplishment which is common to every study, and 

that is the contribution made to the researcher's own education and 



understanding. 

provided by 
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For the support, challenge, guidance, and instruction 

the Dissertation Committee and by Portland state 

University, the researcher is eternally grateful. 
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APPENDIX 8 

SIMPLIFIED REPRESENTATIONS 

OF CORRELATION ANALYSES 



COST FTE NCOST 

COST + + 

FTE + + 

NCOST + + 

M% + + + 

MF% + + + 
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TABLE B-1 

SIMPLIFIED CORRELATION MATRIX 
ALL GROUPS 
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TABLE B-II 

SIMPLIFIED CORRELATION MATRIX 
ETHNIC GROUP 2 
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ATT 
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NCOST + + 
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TABLE B-III 

SIMPLIFIED CORRELATION MATRIX 
ETHNIC GROUP 3 

M% MF% VOTE RGAIN 
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FTE + + 
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MF% + + + 
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TABLE B-IV 

SIMPLIFIED CORRELATION MATRIX 
ETHNIC GROUP 4 

M% MF% VOTE RGAIN 

+ + 

+ + 

+ + 

+ 

+ 

+ 

+ 

+ 

MGAIN LGAIN RIT 

+ 
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TABLE B-V 

SIMPLIFIED CORRELATION MATRIX 
FEMALE 

M% MF% VOTE RGAIN 

+ + 
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+ + 
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MGAIN LGAIN RIT 
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GPA 
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+ 

ATT 

+ 

+ 

...... 
0\ 
lJl 



COST FTE NCOST 

COST + + 
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TABLE B-VI 

SIMPLIFIED CORRELATION MATRIX 
MALE 

M% MF% VOTE RGAIN 

+ + 
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APPENDIX C 

GLOSSARY OF ABBREVIATIONS AND ACRONYMS 
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GLOSSARY OF ABBREVIATIONS AND ACRONYMS 

ATT Attendance. A computed variable, the number of classes 
attended in a given term by a student. 

CARS COfllluter Assisted Reassignment System. A computer software 
system for-determining school attendance boundaries. 

COST Cost. A computed variable, the cost per student per school. 

DSS Qecision Support ~stem. A computerized information system 
designed to aid in decision making. 

EEO Equality of .s,ducational .Qpportunity. The concept that each 
public school student is entitled to an equal opportunity for 
a quality education. 

FTE Full Time .s,quivalency. A computed variable, a measure of the 
full time equivalent faculty per student per school. 

GPA Grade Point Average. A computed variable, a measure of a 
student's average grades in a given term. 

IQ 

IS 

LGAIN 

M% 

MF% 

MGAIN 

MIS 

NAACP 

Intelligence Quotient. A measure, often 
sometimes used to estimate a student's 
educational achievement. 

a test score, 
potential for 

Information ~stem. A system (in this Dissertation, a 
cOfllluterized system) which stores data and is able to 
manipulate the data in such a way as to provide information 
within a given context. 

Language Usage RIT Gain. A computed variable, measuring the 
gain from fall to spring on the Language Usage test. 

Minority Percentage per School. A computed variable, 
measuring the percentage of minority students at a school. 

Minority Faculty Percentage per School. A computed variable, 
measuring the percentage of minority faculty at a school. 

Math RIT Gain. A corrputed variable, mesuring the gain from 
fall to spring on the Math test. 

Management Information ~stem. A cOfllluterized information 
system which provides information for management. 

National ~ssociaton for the ~dvancement of Colored People. 
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NDTRAN Notre Dame Dynamic Fortran. A continuous simulation computer 
language developed at the University of Notre Dame. 

NCDST Non-FTE Cost per Student per School. A computed variable, 
measuring the cost per student per school for all expenditures 
except personnel. 

PL Public Law. Used in reference to Public Law 88-452 and Public 
Law 94-152, federal legislation. 

RGAIN Reading RIT Gain. A computed variable, measuring the gain 
from fall to spring on the Reading test. 

RIT Reading Rasch Unit Score. A measure of the student's reading 
achievement level in units which can be compared to all other 
students. 

SEI Socioeconomic Index. A computed variable, measuring a 
student's sociar-and economic background. 

SPSS Statistical Package for the Social Sciences. A package of 
computer software which performs various statistical analyses. 

SUSP Suspensions. A computed variable, measuring the incidence of 
suspension for each student. 

US United States. Used in referencing United States Supreme 
Court decisions. 

VOTE Voter Support. A computed variable, measuring the percentage 
of voters residing within the attendance area of any school 
who voted in favor of the school district's latest tax measure. 



APPENDIX D 

CONSTITUTION OF THE UNITED STATES 

AMENDMENTS V, XIII, XIV, XV 



AMENDMENT V 
Provisions concerning prosecution. Trial and 
punishment--private property not to be taken 

for public use without compensation. 

No person shall be held to answer for a capital, or 
otherwise infamous crime, unless on a presentml~nt or 
indictment of a Grand Jury, except in cases arising in the 
land or naval farces, or in the militia, when in actual 
service in time of war or public danger; nor shall any person 
be subject for the same offense to be twice put in jeopardy 
of life or limb; nor shall be compelled in any criminal case 
to be a witness against himself, not be deprived of life, 
liberty, or property, without due process of law; nor shall 
private property be taken for public use without just 
compensation. 
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AtvEND~NT XIII 
Slavery Abolished 

(Proposed by Congress January 31, 1865; ratification 
completed December 18, 1865. The amendment, when first 
proposed by a resolution in Congress, was passed by the 
Senate, 38 to 6, on April 8, 1864, but was defeated in the 
House, 95 to 66, on June 15, 1864. On reconsideration by the 
House on January 31, 1865, the resolution passed, 119 to 56. 
It was approved by President Lincoln on February 1, '1865, 
although the Supreme Court had decided in 1798 that the 
President has nothing to do with the proposing. of amendments 
to the Constitution, or their adoption.) 

1. Neither slavery nor involuntary servitude, 
except as a punishment for crime whereof the 
party shall have been duly convicted, shall 
exist within the United States or any place 
subject to their jurisdiction. 

2. Congress shall have power to enforce this 
article by appropriate legislation. 
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A~NDM::NT XIV 
Citizenship Rights Not to be Abridged 

(The following amendment was proposed to the 
Legislatures of the several states by the 39th Congress, 
June 13, 1866, and was declared to have been ratified in a 
proclamation by the Secretary of State, July 28, 1868.) 

(The 14th amendment was adopted only by virtue of 
ratification subsequent to earlier rejections. Newly 
constituted legislatures in both North Carolina and South 
Carolina [respectively July 4 and 9, 1868J, ratified the 
proposed amendment, although earlier legislatures had 
rejected the proposal. The Secretary of State issued a 
proclamation, which, though doubtful as to the effect of 
attempted withdrawals by Ohio and New Jersey, entertained no 
doubt as to the validity of the ratification by North and 
South Carolina. The following day [July 21, 1868J, Congress 
passed a resolution which declared the 14th Amendment to be a 
part of the Constitution and directed the Secretary of State 
so to promulgate it. The Secretary waited, however, until 
the newly constituted Legislature of Georgia had ratified the 
amendment, subsequent to an earlier rejection, before the 
promulagation of the ratification of the new amendment.) 

1. All persons born or naturalized in the United 
States, and subject to the jurisdiction 
thereof, are citizens of the United States and 
of the State wherein they reside. No State 
shall make or enforce any law which shall 
abridge the privileges or immunities of 
citizens of the United States; nor shall any 
State deprive any person of life, liberty, or 
property, without due process of law; nor deny 
to any person within its jurisdiction the equal 
protection of the laws. 

2. Representati ves shall be apportioned among the 
several States according to their respective 
numbers, counting the whole number of persons 
in each State, excluding Indians not taxed. 
But when the right to vote at any election for 
the choice of Electors for President and Vice­
President of the United States, Representatives 
in Congress, the executive and judicial 
officers of a State, or the members .of the 
Legislature thereof, is denied to any of the 
male inhabitants of such State, being twenty:.. 
one years of age, and, citizens of the United 
States, or in any way abridged, except for 
participation in rebellion, or other crime, the 
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basis of representation therein shall be 
reduced in the proportion which the number of 
such male citizens shall bear to the whole 
number of male citizens twenty-one years of age 
in such state. 

3. No person shall be a Senator or Representative 
in Congress, or Elector of President and 
Vice-President, or hold any office, civil or 
military, under the United states, or unjer any 
State, who, having previously taken an oath, as 
a member of Congress, or as an officer of the 
United States, or as a member of any State 
Legislature, or as an executive or judicial 
officer of any State, to support the 
Constitution of the United States, shall have 
engaged in insurrection or rebellion against 
the same, or given aid or comfort to the 
enemies thereof. But Congress may by a vote of 
two-thirds of each House, remove such 
disability. 

4. The validity of the public debt of the United 
States, authorized by law, including debts 
incurred for payment of pensions and bounties 
for services in suppressing insurrection or 
rebellion, shall not be questioned. But 
neither the United States nor any State shall 
assume or pay any debt or obligation incurred 
in aid of insurrection or rebellion against the 
Uni ted States, or any claim for the loss or 
emancipation of any slave; but all such debts, 
obligations and claims, shall be held illegal 
and void. 

5. The Congress shall have power to enforce, by 
appropriate legislation, the provisions of this 
article. 
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A~ND~NT XV 
Race No Bar to Voting Rights 

(The following amendment was proposed to the legis­
latures of the several states by the 40th Congress, 
February 26, 1869, and was declared to have been 
ratified in a proclamation by the Secretary of State, 
March 30, 1870.) . 

1. The right of citizens of the United States to 
vote shall not be denied or abridged by the 
United States or by any State on account of 
race, color, or previous condition of servitude. 

2. The Congress shall have power to enforce this 
article by appropriate legislation. 
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