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CHAPTER I 

INTRODUCTION 

In recent years, there has been an increased 

awareness of the scope of critical issues facing 

education in the United States. Public awareness 

concerning student productivity in education has 

prompted educational reforms in many states. These 

state initiatives have also prompted reform initiatives 

at the national level, evidenced by the introduction by 

President George Bush of the America 2000: An Education 

Strategy (United States Department of Education [DOE], 

1992) plan. There has been a steady growth in attempts 

to identify school inputs which have proven to be 

significant determinants of school outputs (Glasman & 

Biniaminov, 1981). At the same time, educators have 

been struggling to identify which package of school 

inputs is required for different types of students to 

equip them for educational growth. Throughout these 

reform movements, accountability has been one of the 

main issues. As noted in the preface of Quality. 

Equity, Accountability: Long-Range Plan for Public 

Education 1991-1995, a publication of the Texas State 

Board of Education, Emmett Conrad stated: 

In our view, three issues confront us: 
quality, equity, and accountability. 
Quality refers to how well our schools 



equip our children with the skills and 
knowledge they need to compete and 
cooperate with their counterparts around 
the globe. Equity proposes that every 
Texas child should have a fair chance at 
the schoolhouse door. Accountability 
asks whether we are getting our money's 
worth. (Texas Education Agency, [TEA], 
1991, p. vii) 

Paramount in the reform movements nationwide are 

statements of accountability (Stariha, 1989). 

Accountability has been defined in many ways, but for the 

purposes of this study it refers to the efficient use of 

educational inputs in relation to educational outcomes 

(Desrosiers, 1986). 

Texas is moving forward in public education amid a 

period of dramatic change in the economic condition of the 

state. These economic changes have created a new wave of 

public awareness concerning the efficient utilization of 

tax monies for public education and have given increased 

impetus to research on the relationships between 

educational processes and resources. 

Two critical issues facing Texas public education are 

the financial restraints under which school districts 

currently operate (Levin, 1989; Sharp, 1992; Shugoll, 

1982), and the steady decline in the achievement levels of 

its students (Childs & Shakeshaft, 1986; National Center 

for Educational Statistics [NCES], 1992). Questions with 

regard to the relationship, if any, between these 

variables continue to mount. As educators, it would be 



valuable to know which characteristics of schooling and 

other factors help affect positive student academic 

performance. 

Concern with the relationships between school 

resources and the learning of children has become 

particularly acute as a result of the recent legal 

challenges to the current system of financing public 

education in Texas. Colvin (1989) stated that because of 

this litigation, "there is intense interest in finding 

ways to use resources more efficiently, to heighten the 

effectiveness of those resources" (p. 12). With the 

continuance of legal interventions concerning fiscal 

equity issues, the need for further investigation into the 

complex relationship among the many variables that 

influence educational productivity is justifiable. 

In order for the efficient and effective use of 

scarce resources, the preferred educational outcomes 

desired must be determined and identified. Once these 

outcomes are identified, those variables of the 

educational process which are controllable by the schools 

and are alterable can then be allocated the necessary 

instructional time and the fiscal resources to optimize 

the factors that influence student outcomes. Input-output 

analysis is one research strategy that attempts to 

identify the input variables related to productive 

schooling, and then analyze them against the specified 



outcomes. Monk (1981) described the strategy in the 

following manner: 

By arguing that educational processes 
are analogous to industrial processes, 
analysts in recent years have drawn on 
economic theory to guide efforts to 
estimate the relationship between 
provision of school resources and the 
production of the educational outcomes. 
Collectively, these studies comprise the 
educational production function 
literature, (p. 225) 

An education production function is a statistical 

technique which summarizes technical relationships between 

and among inputs and outcomes (Monk, 1989). Monk (1989) 

stated: 

Strictly defined, a production function, 
education or otherwise, describes the 
maximum level of outcome possible from 
alternative combinations of inputs, (p. 
31) 

Studies of education production functions examine the 

relationship among the different inputs into and the 

outcomes of the educational process (Hanushek, 1986). 

Prior to the Equality of Educational Opportunity 

(Coleman et al., 1966) more commonly called, the "Coleman 

Report," there was little attention given to this type of 

analysis. The Coleman Report (1966) directed a great deal 

of research attention toward the study of educational 

production or input-output analysis. The Coleman Report 

(1966) concluded that schools per se accounted for little 

of the nationwide variation in student achievement. Even 

more important than the findings themselves, the Coleman 



^^PQ^^ "directed attention to the importance of the 

relationship between school inputs and student 

achievement" (Hanushek, 1979, p. 352). Hanushek (1979) 

stated: 

The attention paid to the input-output 
analysis of the Coleman Report clearly 
reflects the direct policy importance of 
the analysis. Such information is 
critical not only to "school 
management," but also to such 
diverse policy issues as school 
integration, accountability in schools, 
and the finance of elementary and 
secondary schools, (p. 352) 

The economists, who began to explore the field of 

education, were especially interested in the way that 

learning output changed with additional changes in some 

particular input (Brown & Saks, 1981). Since production 

function analysis attempts to determine which inputs 

produce the most efficient and effective results, then "If 

the production function for schools is known, it is then 

possible to predict what would happen if resources were 

added or subtracted and to analyze what actions should be 

taken" (Hanushek, 1989, p. 45). 

Education production function research began some 30 

years ago (Coleman et al., 1966; Goodman, 1959; Mollenkoph 

& Melville, 1956) with attempts to estimate relationships 

between the resources and achievement levels of students, 

controlling for the influence of various background traits 

(Averch, Carrol, Donaldson, Kiesling, & Pincus, 1974; 

Bridge, Judd, & Moock, 1979). This is the traditional 
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type of production function research and has been the 

basis for most of the empirical studies of educational 

efficiency. The approach relies on survey data, 

quasi-experimental research designs, and multivariate 

statistical analyses. The education production function 

represents mathematically the relationship between 

educational resources and the resulting outcomes (Bridge, 

Judd, & Moock, 1979; Cohn & Millman, 1975; Michelson, 

1970; Stariha, 1989; Thomas, 1980). Many of the 

input-output studies have been limited to studies where 

the outcome is the standardized achievement test score 

performance of students (Coleman et al., 1966; Dolan & 

Schmidt, 1987; Fairchild, 1984; Ferguson, 1991; 

MacPhail-Wilcox & King, 1986; Margo, 1986; Murnane, 1975; 

Sebold & Dato, 1981; Stern, 1989; Summers & Wolfe, 1975; 

Walberg & Fowler, 1987). The importance of cognitive 

achievement as an outcome is without question generally 

accepted by researchers; however, policymakers and 

practitioners need a cogent explanation of variables that 

affect educational inputs and outcomes. The educational 

process is far more complex than what a single 

input-output analysis might suggest. "The growing body of 

empirical research posits that there are multiple 

influences on learning which are causally related to 

student outcomes" (Paschal & Stariha, 1989, p. 168). 

"Efficiency and productivity questions can only be 



answered with research that is more microeconomic in 

character than traditional comparisons among districts and 

states" (Colvin, 1989, p. 12). From this perspective, 

investigations must use fiscal resources and cognitive 

outcomes as only two of many variables which are involved 

in the educational process. 

The results of prior input-output studies indicated 

that three general input areas are related to student 

outcomes. These areas include student factors, educator 

factors, and school factors (Stariha, 1989). Data 

representing variables within these factor groups have 

been used to explain the variance in student outcomes. 

Multiple linear regression analysis has been the 

standard statistical tool used in the educational 

production function analysis (Bridge, Judd, & Moock, 1979; 

Glasman & Biniaminov, 1981; Hanushek, 1991). Techniques 

like the multiple linear regression analysis enables one 

to investigate the impact of a particular input on the 

educational process one equation at a time. The most 

commonly used statistical measures examining the 

educational production process are the regression 

procedures, or as it is also called, ordinary 

least-squares (OLS) analysis (Bridge, Judd, & Moock, 1979; 

Glasman & Biniaminov, 1981). An OLS regression is an 

estimate of an input's causal effect on an output with the 

assumption that they do not affect one another 
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reciprocally. However, in the educational process, there 

are reciprocal relationships; that is, those variables 

which are complementary of each other. Several earlier 

studies (Boardman, Davis, Sanday, 1977; Cohn & Millman, 

1975; Levin, 1970; Michelson, 1970) sought to investigate 

a variable's causal effect on multiple outputs. These 

studies used simultaneous-equations or the two-stage 

least-square regression (2SLS). The simultaneous-equation 

or 2SLS method enables researchers to estimate the 

relationship in a system of two or more equations. The 

2SLS technique also enables researchers to estimate 

effects in nonrecursive models (Bridge, Judd, & Moock, 

1979). Nonrecursive models are used to test hypotheses 

involving reciprocal (backwards and forwards) causation 

between pairs of variables (Borg & Gall, 1989). 

Many researchers have indicated that future education 

input-output studies should focus not only on single 

relationships, but should expand the investigation to 

include multiple outcomes using 2SLS regression analysis 

in a simultaneous-equation production function model 

(Averch et al., 1972; Bridge, Judd, & Moock, 1979; Cohn & 

Millman, 1975). Simultaneous-equation models are those 

that have some theoretical or mathematical relationship 

between the dependent variables and independent variables 

that is not unidirectional (Brinkman, 1985; Fox, 1987; 

Godwin, 1985). In the types of models for which 



simultaneous-equation methods are appropriate, then, the 

focus is on the relationship between/among the dependent 

variables and the relationship of the dependent variables 

to the independent variables in the system. 

Many opportunities for conceptualizing complex 

interrelationships in the educational process and 

developing theory may not have been fully used due to a 

lack of awareness of simultaneous-equation techniques that 

could be used to estimate these complex relationships. 

Due to the varied interrelationships inherent in 

education, the 2SLS model is more germane to the 

investigation of the actual relationships characteristic 

of the educational process and its interrelationships 

among variables. At this point in time, the 2SLS model is 

deemed the more appropriate method to use. 

In order to provide a more thorough estimation and to 

avoid simultaneity bias which can be present in OLS and 

2SLS estimates, a technique called three-stage 

least-squares (3SLS) provides a procedure designed to 

handle the simultaneity problem (Brinkman, 1985). This 

technique produces smaller standard errors which increases 

the statistical significance of the relationships found 

and improves the efficiency of the estimates by taking 

into account all of the provided information about 

interrelationships in the system (Godwin, 1985). As 

Godwin (1985) suggested. 
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The first stage is to regress each dependent 
variable on all the independent variables in 
the model, which is called the estimation of 
the reduced-form coefficients. The second 
stage involves using the estimated values of 
the dependent variables derived in the first 
stage as independent variables to obtain two-
stage least-squares estimates for each 
equation in the system. In the third stage 
of 3SLS, generalized least squares is used to 
simultaneously estimate all of the 
coefficients in the entire system of 
equations, (p. 11) 

Therefore, the intent of this study is to demonstrate 

the utility of a structured simultaneous-equation model of 

the educational process using two-stage least-squares 

analysis and three-stage least-squares analysis as the 

regression techniques. In order to provide the most 

desirable estimates in terms of both bias and mean squared 

error, both the 2SLS and 3SLS techniques will be used. 

The third stage of the 3SLS includes the calculating of 

the covariance of the error terms across the equations, 

which improves the efficiency of the estimates about the 

interrelationships in the system (Mandansky, 1964). 

Thus far, the terms input and output have been used 

to describe the independent variables and the dependent 

variables. In the simultaneous-equation, certain inputs 

also can be considered as an output. Therefore, 

terminology stating the variable labels will need to be 

changed in order to ease the reading of the study. To 

facilitate the use of the simultaneous-equation model, the 

terms endogenous will be used to refer to the dependent 
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variables and the term exogenous will be used to express 

the independent variables. 

Statement of the Problem 

Educational theory has developed to the point that 

researchers are asking research questions concerning the 

complexity of relationships among and between variables 

that are believed to explain the process of schooling. 

Educational researchers have developed theory to the point 

where complex recursive and nonrecursive relationships 

among educational outcomes, student and educator 

characteristics, and other school and nonschool factors 

have been posited. A recursive model considers only 

unidirectional causal relationships while nonrecursive 

models test hypotheses involving reciprocal causation 

between pairs of variables (Borg & Gall, 1989). 

The purpose of this study is twofold: first, to 

determine the relationships among selected endogenous 

variables; and second, to investigate the relationships 

between selected exogenous variables and the specified 

endogenous variables. The study will examine the 

educational process in four West Texas public school 

districts, using data from the districts' fifth grade 

students and their respective teachers. The specific 

problem statements are as follows: 
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1. To demonstrate the utility of a structured 

simultaneous-equation model of known educational 

processes. 

2. To determine the relationships among the 

endogenous variables as well as the relationships between 

the exogenous and endogenous variables, using two-stage 

least-squares and three-stage least-squares regression 

analysis as alternative statistical techniques for 

estimating the simultaneous-equation production function. 

The endogenous and exogenous variables will be 

derived from current research, previous research, and a 

priori knowledge of the educational process and will 

include variables related to outcomes of education, 

student factors, educator factors, school factors, and 

out-of-school factors. 

Delimitations 

The following statements are prescribed delimitations 

for this investigation. 

1. Data related to the specified variables were 

confined to the fifth grade students and their respective 

teachers of the four pre-determined public school 

districts in West Texas. The data were also confined to 

the 1992-93 school year. 

2. This study was confined to selected exogenous 

variables relating to student factors and perceptions. 



13 

educator factors and perceptions, school factors, and 

out-of-school factors. 

3. This study was confined to those educational 

outcomes, endogenous variables, that were measured by the 

Elementary Student Questionnaire developed by the 

Pennsylvania Department of Education and the 

Norm-referenced Assessment Program for Texas (NAPT). 

4. This study limited its data collection to the 

fifth grade students and their respective teachers of the 

chosen school districts as these students are in the last 

grade level provided on each campus before being promoted 

to the next grade level. Also, the fifth grade year in 

each of the chosen districts is the last year for the 

students to receive instruction in a self-contained 

classroom setting. 

Limitations 

The following statements are prescribed limitations 

for this investigation. 

1. There are many variables that are known to have 

an impact on the output in the educational process that 

were deemed outside the scope of this study. 

2. The use of perceptual data is a legitimate 

research inquiry practice. Even so, there are inherent 

problems derived from using perceptual surveys due to 

perception bias which can place some limits on the use of 
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the data. Much of perception depends on background 

knowledge, training, and assumptions. 

3. This study was ex post facto in nature, therefore 

causal relationships should not be determined and any 

conclusions derived should not be generalized beyond the 

specified times and dates in which the data were actually 

collected. 

Justification for the Study 

With the growing interest in educational productivity 

and stronger educational accountability measures, it is 

imperative that studies be conducted that can provide 

better information about the relationships of various 

inputs to the outputs of the educational process. The 

accumulated research to date, which address educational 

production functions, have generated inconsistent findings 

(Hanushek, 1979; Monk, 1989). However, researchers 

generally accept the notion that certain teacher and 

school inputs do make a difference in educational outcomes 

(Bridge, Judd, & Moock, 1979; Summers & Wolfe, 1975). 

Educators, since the inception of formal schooling, 

have been concerned with the academic success of the 

students they serve. The vast array of literature 

indicates that there is an abundance of variables 

including, but not limited to, socioeconomic level, 

district size, teacher preparation, and district 
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expenditures per student that may influence student 

achievement (Klingele & Warrick, 1990). 

Past educational production investigations have 

resulted in numerous, and often inconsistent conclusions. 

The possibilities of these inconsistencies may be due 

partially to the use of single equation statistical 

methods, specifications of different input variables, and 

the level of data aggregation. Such differences also 

could be represented by positing the existence of a series 

of distinct production functions, each representing a 

particular combination of the relevant student 

characteristics (Hanushek, 1972, 1976). 

Strictly defined, an education production function 

describes the maximum level of outcome possible from 

alternative combinations of inputs (Monk, 1989). If a 

production function exists and is known, the level of 

production can then be calculated. This line of research 

is one that is rich in policy implications. 

Walberg and Tsai (1983) reported that if there is 

continued investigation into the factors that produce 

certain educational outcomes, it will be likely that 

learning resources can be allocated more efficiently in 

the school context. Policy issues geared towards 

increased educational productivity must provide a 

theoretical paradigm that can be used to improve classroom 

instruction. 
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This study examined the interrelatedness of selected 

variables which is believed to describe the educational 

process. The study built upon and enhanced prior 

education production studies in the following manner: 

1. The study represented an attempt to enrich the 

stock of comparative studies on education production 

functions. 

2. Data were aggregated at the student level as 

suggested by prior research conclusions. 

3. Multiple cognitive and noncognitive educational 

outcomes were used as part of the study instead of a 

single outcome measure. 

4. Three-stage least-squares and two-stage 

least-squares regression analysis were used to estimate 

the simultaneous-equation production function model as 

these tools are both consistent with previous research 

methods, and are superior to single equation analysis. 

Assumptions 

The following statements are assumptions under which 

this investigation is pursued. 

1. The data for this study were aggregated at the 

same unit of analysis (the student) as suggested by prior 

research. 

2. The Elementary Student Questionnaire developed by 

the Pennsylvania Department of Education is an appropriate 



17 

instrument for the measurement of a major portion of the 

student variables used in this study. The questionnaire 

is valid for use with fifth grade students. 

3. Teachers and students have answered their 

respective questionnaires honestly and to the best of 

their abilities. 

4. The stated endogenous variables generally model 

the educational process of schooling. 

5. There is an interrelationship among education 

outcomes. 

6. This study assumes that the output of the 

educational process; that is, the achievement of 

individual students, is related directly to a series of 

inputs. 

7. The sample school districts are fairly 

representative of the region as a whole in terms of 

variances in ethnicity, per student wealth, and 

socio-economic status. 

Definition of Terms 

Educational Outcomes as used throughout most of the 

examinations of school effects are the students' score on 

verbal ability, reading ability, and mathematics ability 

tests. Ability or achievement tests measure what a 

student has learned, which are narrower measures directed 

to a restricted subject area (Coleman et al., 1966). The 
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educational outcomes data used for this investigation were 

extracted from the chosen fifth grade students achievement 

scores on the state administered Norm-referenced 

Assessment Program for Texas (NAPT). Subject areas 

included in the assessment which were used for this study 

are mathematics and reading. 

Education Production Function is a mathematical 

equation representing the relationship between educational 

resources (inputs) and the resultant outcomes (Glasman & 

Biniaminov, 1981; Kostakis, 1987; Monk, 1989; Thomas, 

1980) represented in a general form: O = (II, 12,...In). 

Where O represents educational output and II...In 

represent input variables. 

Educator Factors are those variables possessed by the 

teacher which have been shown to impact the learning 

experience of students. These factors include such things 

as years of teaching experience, teacher verbal ability, 

and the university attended by the teacher for the 

baccalaureate degree. 

Endogenous Variables are those whose values 

explained by the model. These variables also are termed 

"jointly dependent variables" and may appear on the 

right-hand side of the equation as well as on the 

left-hand side (Bridge, Judd, & Moock, 1979). Endogenous 

variables are variables that have at least one 

hypothesized cause in the model (Borg & Gall, 1989). For 
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example, an endogenous variable is so termed because it is 

hypothesized to be influenced by another variable. 

Exogenous Variables are those whose values determined 

by causations outside the model. They also may be termed 

independent or input variables (Bridge, Judd, & Moock, 

1979). Input variables are exogenous variables because no 

variables are hypothesized to influence them (Borg & Gall, 

1989). Exogenous variables, while determined outside the 

system, affect the endogenous variables through the 

equations. 

Nonrecursive Models assume a two-way causality 

between input and output variables (Bridge, Judd, & Moock, 

1979). A nonrecursive model does not suggest some 

temporal ordering in causation in a unidirectional manner 

among the dependent variables (Godwin, 1985), but is used 

to test hypotheses involving reciprocal (backwards and 

forwards) causation between pairs of variables (Borg & 

Gall, 1989). The model specified in this study is 

nonrecursive as the researcher has not hypothesized how 

the variables might be causally related to one another. 

Out-of-School Factors are clusters of variables which 

range from factors in the parents'/family's background to 

factors which describe the present interest in the child's 

schoolwork that the parents show (Coleman et al., 1966). 

Reduced Form Equations are mathematical expressions 

which exclude endogenous variables from the right-hand 
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side of the equation. The result is from the regression 

of each endogenous variable on all of the exogenous 

variables using the ordinary least squares regression 

procedure (Bridge, Judd, & Moock, 1979). The reduced form 

equation is used in this study because the prediction of 

each endogenous variable must be reduced to a linear 

function of the exogenous variable. 

School Factors are those variables which are beyond 

the control of the teacher or student. In general, these 

factors usually deal with financial constructs such as 

instructional cost per pupil and class size. 

Simultaneous-Eguations methods estimate relationships 

in a system of two or more equations where the endogenous 

variables in the equations have a conceptually or 

mathematically interdependent relationship (Godwin, 1985). 

These equations must be solved as a unit in order to 

eliminate the bias that arises whenever the value of one 

of the exogenous variables is itself a function of the 

endogenous variable. 

Structural Equations are the basic mathematical 

equations that test the behavior and interrelationships of 

the endogenous variables. Endogenous and exogenous 

variables are specified for each equation based on prior 

research and a priori analysis. 

Student Factors are clusters of variables which range 

from factors in the parents' background to the parents' 
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interest in their children's school work to student 

activities and interest after the school day. Student 

factors generally account for the most variance in 

educational outcomes (Averch et al., 1972). In this 

study, the student factors used were sex, ethnicity, 

socioeconomic status, stability, family size, leisure 

time, number of school days attended, and parental 

involvement. 

Student Questionnaires were developed by the 

Pennsylvania Department of Education in response to the 

1963 legislative mandate of that state which required the 

State Board to "...develop or cause to be developed an 

evaluation procedure designed to measure objectively the 

adequacy and efficiency of the educational programs 

offered by the public schools of the Commonwealth..." (Act 

299). This paper and pencil assessment tool measures a 

student's status in both cognitive and noncognitive areas. 

The assessed areas on the questionnaire coincide with the 

noncognitive endogenous variables (self-esteem and 

sociability) and several exogenous variables that were 

used in this study. Examples of the exogenous variables 

from the questionnaire are: sex, ethnicity, leisure time, 

number of school days attended, and parental involvement. 

Three-Stage Least-Squares Regression Analysis is an 

extension of the statistical procedure 2SLS and is 

considered to be more efficient and precise. The purpose 



22 

of the estimation of the model is to explain the two 

jointly determined dependent variables. Each of these 

endogenous variables appears in the left-hand side of 

exactly one equation, while the exogenous variables appear 

in the right-hand side of one equation each. The first 

stage is to regress each endogenous variable on all the 

exogenous variables in the model, which is called the 

estimation of the reduced-form coefficients. The second 

stage involves using the estimated values of the dependent 

variables to obtain two-stage least-squares estimates for 

each equation in the system. In the third stage of 3SLS, 

generalized least squares is used to simultaneously 

estimate all of the coefficients in the entire system of 

equations (Godwin, 1985). 

Two-Stage Least-Squares Regression Analysis is a 

statistical procedure that estimates the causal effect of 

an input on an output though the input is correlated with 

other unmeasured causes (Bridge, Judd, & Moock, 1979). 

This procedure involves two steps. First, each of the 

endogenous variables is regressed on all exogenous 

variables using the OLS regression procedure. Second, the 

structural equations are estimated, replacing observed 

values for the endogenous variables with predicted values 

generated by the first stage. This second step estimates 

the structural equations using OLS regression analysis 

(Bridge, Judd, & Moock, 1979; Glasman & Biniaminov, 1981). 
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Procedures 

Education productivity procedures are studies in 

which the researcher is able to investigate the 

relationships among the endogenous variables as well as 

the relationships between the exogenous and endogenous 

variables. By using this investigative procedure, the 

relationships between selected inputs and selected outputs 

of the chosen population or sample can be analyzed. This 

investigation will be carried out in four phases: 

Phase one - Identification of the population to be used in 

the investigation. 

Phase two - Collection of the data related to the selected 

endogenous and exogenous variables. 

Phase three - Specification of a structural 

simultaneous-equation production function model. 

Phase four - Estimation of the simultaneous-equation 

production function using two-stage least-squares and 

three-stage least-squares regression analysis. 

Phase One—Identification of the Population 

The specified population for this investigation was 

chosen from four public school districts in West Texas. 

The districts were chosen for, but not limited to, 

variations in district size, wealth, and ethnic 

diversities in order to create similar profiles which 

would also be found in cross-sections of the state. 
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In order to collect the necessary data, permission by 

the district superintendent of schools was requested and 

received. The specified student population chosen for 

this investigation was the fifth graders and their 

respective teachers, who are in contact with the students 

a minimum of one class period per day. The student 

population was selected because the fifth graders are in 

the last grade level at each of the elementary schools 

chosen. Also, the fifth grade year will be the last year 

for the students to receive instruction in a 

self-contained classroom setting structure. 

Phase Two—Collection of the Data 

The data for this study were taken from reports and 

independent fiscal audits from the four school districts 

chosen for this investigation. This study used data 

extrapolated from several reports which are collected by 

the Texas Education Agency from each district every year. 

The results of the students' achievement tests were 

compiled from the reports sent to the districts by the 

contracted test scoring vendor. 

The financial data for this study were found in the 

independent financial audit of each district located under 

Exhibit A-3, Governmental Fund Types. The remaining data 

were drawn from the following: Academic Excellence 
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Indicator System Report; and the Texas Education Agency 

publication Snapshot. 

The administration of the Pennsylvania Elementary 

Student Questionnaire to the selected student population 

was administered by the researcher. Teachers were 

requested to complete the Pennsylvania Teacher 

Questionnaire and the vocabulary test administered 

originally in the Coleman Report (1966) at the same time 

the students were surveyed. Student attendance data were 

collected from current daily attendance records maintained 

by the selected schools. 

Phase Three—Specification of the 
Production Function Model 

The educational production function model used to 

analyze the complex relationships with several endogenous 

variables was linear. Since this study assumed 

interrelationships, a nonrecursive (two-way causal) model 

was specified using the education production process 

described by Cohn and Millman (1975). The system of 

equations would have the following form: 

El = fl(E2,E3...E8;ST1...ST9;S1...S5;T1...T4;ul) 

E2 = f2(El,E3...E8;ST1...ST9;S1...S5;T1...T4;u2) 

E8 = f8(El,E2...E7;ST1...ST9;S1...S5;T1...T4;u8) 
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Where: 

E1,E2...E8 = Educational Outputs 

ST1...ST9 = Student Inputs 

S1...S5 = School Inputs 

T1...T4 = Teacher Inputs 

ul...u8 = Disturbance Terms. 

The output variables (the Es) were considered to be 

endogenous variables and the input variables (the STs, Ss, 

and the Ts) exogenous in this system. 

Phase Four—Estimation of the Simultaneous-
Equation Production Function 

Since the specified simultaneous-equation production 

function model was nonrecursive and unidirectional, the 

causal effects were estimated by using 2SLS and 3SLS 

regression analysis (Bridge, Judd, & Moock, 1979; Godwin, 

1985). According to Godwin (1985), the general idea 

behind the 2SLS is to purify the endogenous variables that 

appear in the equation to be estimated in a way that they 

become uncorrelated with the disturbance term in that 

equation. The advantage of the 2SLS is that they are 

unbiased and have zero variance which allows for 

consistent estimates. 3SLS coefficients are both 

consistent and relatively more efficient than the 2SLS 

procedure (Godwin, 1985). 
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Organization of the Research Report 

The research report is presented in five chapters. 

The first chapter includes the introduction, statement of 

the problem, justification for the study, definition of 

terms, and the procedures for the study. Chapter II 

presents a review of literature as it relates to 

educational production. Chapter III presents the methods 

used for the research and data presentation. Chapter IV 

presents the data analysis and findings of the 

investigation. Chapter V summarizes the study providing 

comment on conclusions, research and policy implications, 

and possible directions of further study. 



CHAPTER II 

REVIEW OF RELATED LITERATURE AND RESEARCH 

Introduction 

This chapter presents a review of related literature 

and research focusing on the general area of input-output 

analysis, with particular attention to the education 

production function. This review serves as a means of 

elaborating the theoretical basis through which the study 

is conceptualized. This chapter provides the foundation 

for the development of the input-output model used in this 

research as well as the basis for identifying appropriated 

variables for use in the model. The chapter is organized 

in four sections. The first section discussed the 

historical progression of education production function 

research or input-output analysis, which provides the 

theoretical framework for the study. The second section 

provides an analysis of the research through empirical 

studies which lead to the specified education production 

function analysis. The third section explores the 

development of the statistical methods used in previous 

education production function studies which provide the 

basis for the statistical methods used in this 

investigation. The final section explicates the empirical 

studies that provide the basis for the research model of 

this investigation. 

28 



29 

Historical Perspectives 

Since the late 1960s, there has been a steady decline 

in student achievement scores and an ever-increasing cost 

of educating children in the public schools of the United 

States. These two trends have begged the question of 

whether additional money spent on education will result in 

an increase in student academic achievement (Childs & 

Shakeshaft, 1986). This question has been a prevailing 

topic of argument for many years, illustrated by John 

Hildebrand's (1977) declaration that many taxpayers have 

been left with the uneasy feeling that they are paying 

more and receiving less. This same sentiment was 

expressed several years later by Eric Hanushek (1989), "In 

truth, they (the public schools) do not seem to be doing 

very well with their expenditures, and thus, the prevalent 

use of information on expenditures in state legislatures, 

in the courts, and in general policy discussions appears 

inappropriate" (p. 43). Some have suggested that most 

educational decisions are based on common-sense hunches 

about what makes a difference in educational outcomes; 

however, there is substantial sentiment that in using this 

approach schools have failed to produce the desired 

results (Bridge, Judd, & Moock, 1979). 

It is argued that the process of learning can be made 

more efficient by drawing on research (Fraser, Walberg, 

Welch, & Hattie, 1987). For many years researchers have 
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sought to identify factors that can predict student 

academic achievement, the most recognized output of 

schools. The challenge has been to determine the 

appropriate inputs and outputs of public schools, and to 

understand the complex processes involved in formal 

education. Nonetheless, researchers since the mid-1960s 

have undertaken the challenge by studying hypothesized 

relationships between selected input and output variables. 

One of the traditional theoretical research constructs 

used by economists to study the input-output relationship 

in public schools has been the education production 

function. Much of the quantitative research on the 

relationship between educational outcomes and resources 

has been done through input-output analysis or production 

function studies (Murnane, 1983). Hoy and Miskel (1987) 

noted that "the technique was developed by microeconomists 

to predict the output of a system using sets of inputs or 

independent variables" (p. 398). Using the production 

function is a process that acts as a gateway to broader 

economic theories and reasoning that can be used to guide 

inquiry (Monk, 1989). One purpose of the education 

production function studies is to identify how a fixed 

amount of resources can be allocated in order to maximize 

educational outcomes. As suggested by Glasman and 

Biniaminov (1981), input-output analyses attempt to aid 

policymakers in detecting guidelines for the improvement 
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of schooling outputs. Basic to the education production 

function is the notion that learning as an output of the 

schooling process results from the effect of a number of 

variables that can be identified (Thomas, 1980). The 

techniques of this line of research have evolved over many 

years from the use of simple correlation to the use of 

more sophisticated multifactor techniques using 

simultaneous-equation models. 

Education production function research can be viewed 

as being grounded in systems theory. Griffiths (1964) 

defined a system as "complex elements in mutual 

interaction" (p. 47). Specifically, he stated that "open 

systems exchange energy and information with their 

environment; that is, they have inputs and outputs" (p. 

47). This idea has informed research involving the 

relationship between the inputs and outputs of schools. 

An input-output framework posits that there are various 

inputs from the envirorment that are combined through the 

process of schooling to produce certain outcomes. 

Early Studies 

The origin of input-output studies or production 

function research began during the early 1960s with 

attempts by researchers to estimate relationships between 

selected purchased schooling inputs and educational 

outcomes (Monk, 1992). Generally, it has been recognized 
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that the first large-scale input-output study was 

conducted for the Educational Testing Service (ETS) by 

William G. Mollenkopf and S. Donald Melville (1956). 

Pearson correlation techniques were used in this study to 

relate inputs to a specified output. Only one of the 

school factors, library and supplies, consistently showed 

any positive correlation to achievement (Mollenkopf & 

Melville, 1956). 

The first major researcher to rely on regression 

techniques as the primary means of analysis was James 

Thomas (1962). He found that only three school variables 

showed positive correlations with student achievement as 

measured by standardized achievement tests: starting 

teacher salaries, teacher experience, and the number of 

books in the school library. 

These early studies assumed only direct influence on 

outputs by inputs as they used a single equation to 

calculate the magnitude, significance, and direction of 

effects. Even so, they began to question the assumptions 

held by educators as to what variables really have a 

direct impact on student achievement. 

The Coleman Report 

The education production function as a conceptual 

tool typically is traced to the notable and controversial 

Equality of Educational Opportunity (Coleman et al., 
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1966). This landmark study was funded by the United 

States Office of Education (U.S.O.E.) as part of the 

requirements set forth in Section 402 of the Civil Rights 

Act of 1964 to investigate the extent of inequality in the 

nation's schools. Although this study was not the first 

such correlational study, it had a profound impact on the 

research and policy communities. The Coleman Report 

probably has been the most prominent, the largest in terms 

of the data set, and the most influential in terms of 

generating debates among scholars and policymakers. The 

impact of this seminal work is felt nearly thirty years 

later as scholars continue to re-examine the study's 

methods and findings (Ehrenberg and Brewer, 1993). 

The Coleman Report included more than 3,100 schools 

nationwide and involved over 645,000 students. The report 

concentrated on four critical areas: (1) the extent of 

segregation in the United States; (2) equal educational 

opportunity in the nation's schools; (3) student learning 

as measured by standardized tests; and (4) the 

relationship between achievement and the kinds of schools 

students attended. School resource data were derived from 

questionnaires completed by school superintendents, 

principals, and teachers. Student background factors data 

were obtained from questionnaires administered to 

individual students. Based on an examination of simple 

correlations between each of the 103 independent variables 



34 

and student performance, as measured on a battery of tests 

administered by the Educational Testing Service, 60 

independent variables were selected for further analysis. 

After preliminary regression analyses were calculated and 

other variables dropped, the final regression analyses 

were performed. 

The results were described in terms of the amount of 

variance in achievement explained by a set of variables. 

Separate results were calculated for Northern Blacks, 

Southern Blacks, Northern Whites, and Southern Whites; the 

overall analysis accounted for 26, 15, 20, and 19 percent 

of the variance in student's achievement, respectively, 

for the four separate groups. 

Achievement tests were administered to students in 

grades 1, 3, 6, 9, and 12 and the results were compared 

with the variables. This study found no relationship 

between student achievement and per pupil expenditure 

except in the case of Southern Blacks: 

For schools attended by Negroes in the 
South but among no other groups, high 
per pupil expenditure is associated with 
higher achievement at Grades 6, 9, and 
12, after background differences of 
students are controlled. (Coleman et al., 
1966, p. 312) 

After the performance of regression analysis, 

instructional expenditure per pupil explained only .3 

percent of the variance in verbal achievement for Northern 
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and Southern Whites and Northern Blacks, with about 3 

percent of the variance explained for Southern Blacks. 

Coleman et al. (1966) found that variations in 

socioeconomic status and the family backgrounds of 

students accounted for more variation in student 

achievement than did variations in school characteristics. 

Of the school factors, teacher's verbal ability seemed to 

be of most importance (Coleman et al., 1966). 

From these results, Coleman et al. (1966) concluded: 

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 inequalities imposed on 
children by their home, neighborhood, 
and peer envirorunent are carried along 
to become the inequalities with which 
they confront adult life at the end of 
school. (p. 325) 

As a result of this report, attention was shifted 

from an examination of the relationship between school 

spending and programs, resources, and services to a sharp 

focus on the relationship between school inputs and 

outputs in terms of student achievement (Grant, 1972). 

The Coleman Report set the stage for other 

researchers to investigate the relationships between 

student, teacher, and school characteristics and the 

associated educational outcomes. Though the Coleman 

Report is commonly held to be seriously flawed, its 

importance is more in terms of intellectual history than 
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insights into schools and the educational process 

(Hanushek, 1986). 

Research, for example, up to the time of the Coleman 

Report had investigated how efficiently educational monies 

were spent, but not those monies' importance to learning 

(Guthrie, 1983). "Efficiency proponents were quick to use 

this [the Coleman Report] as an argument against continued 

increases in school funding..." (Guthrie, 1983, p. 209). 

Criticisms of the Coleman Report 

The magnitude of the Equality of Educational 

Opportunity (EEO) survey and the issues raised by its 

final report led to extensive examination of the 

methodology, results, and conclusions of the study. The 

methods by which Coleman and his colleagues obtained the 

data for the study were highly criticized. Critics 

suggested that the data base was seriously biased due to 

the fact that not all of the information gathered within 

the variable definitions was precise, therefore leaving 

room for proxy effects which may not have occurred 

(Bridge, Judd, & Moock, 1979; Guthrie, 1973). The high 

nonresponse rate of the survey instrument and its 

nonrandom pattern across school types were found to be 

disproportionately represented (Bridge, Judd, & Moock, 

1979). The problem was that participating schools were 

different from the schools that failed to participate 
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(Bridge, Judd, & Moock, 1979). In statistical terms, the 

pattern of nonresponse was nonrandom, and therefore 

nonresponse biases crept into the EEO data base (Bridge, 

Judd, & Moock, 1979; Bowles & Levin, 1968). Moreover, 

incomplete survey forms produced differing response rates 

for various survey items. There were large numbers of and 

questionable treatment of nonresponses (no answer or 

"don't know") on particular items of the questionnaire 

(Bowles & Levin, 1968). Another concern of the survey was 

the use of cross-sectional, rather than longitudinal data, 

which represented only a certain point in time without 

considerations of past and future outcomes (Bridge, Judd, 

& Moock, 1979). The use of variance partitioning 

procedures despite substantial intercorrelations between 

input variables provided little guidance to policymakers 

(Bowles & Levin, 1968; Bridge, Judd, & Moock, 1979; 

Guthrie, 1973) because the variance explained nothing 

about the direction of an effect nor the size of the 

effect (Bridge, Judd, & Moock, 1979). The variance 

partitioning strategy caused the variance in achievement 

explained in common by two or more variables to be 

attributed to the first variable that entered into the 

regression equation, thereby accentuating the explanatory 

power of the first variable and understating the strength 

of the relationship between the second variable and 

outcome at the expense of later entries into the equation 
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(Bowles & Levin, 1968; Bridge, Judd, & Moock, 1979; 

Guthrie, 1973). 

This section has looked at the education production 

function from an historical perspective. The intent was 

to provide clarity in the evolution of the education 

production function analysis. 

Empirical Studies Specifying an Educational 

Production Function 

Legislators, educators, students, and parents are all 

concerned with the plight of public education in the 

United States. Given the link between education and the 

future productivity of a democratic society, it is 

desirable that the educational attainments of students be 

as high as possible. The process of learning can be made 

more efficient by drawing on research as it attempts to 

identify those factors which lead to improved student 

performances. This section will provide an analysis of 

the research through empirical studies which lead to the 

specification of an education production function for 

certain school districts. 

A production function is a mathematical equation that 

attempts to relate an input or series of inputs with an 

output or multiple outputs. Mann and Irunan (1984) 

described a production function as an equation specifying 

how inputs combine to produce outputs. In trying to 
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simplify the definition of the production function 

process, Heim and Perl (1974) suggested: 

The word "production" is used because 
analysts in recent years have found it 
more useful to think of the formal 
educational system as a process in 
which certain inputs are brought 
together and transformed into a final 
product, namely, a student with a 
quality education. The word "function" 
is used because production function 
research tends to be quantitative and 
oriented toward a mathematical 
description of the way in which 
several variables (inputs and processes) 
collectively define the level of student 
achievement or development in cognitive 
and noncognitive areas. (p. 1) 

One of the primary objectives of a production function is 

to determine the best combination of known inputs in order 

to optimize the outputs of education. 

The concept of an educational production function 

draws from the theory of production from economics. The 

production function depends on the assumption that the 

production process under study operates with what 

economists call technical efficiency (Monk, 1981). "This 

amounts to assuming that all individuals with discretion 

over production seek to produce the maximum possible level 

of output obtainable from given inputs" (Monk, 1981, p. 

216). Accordingly, most work on educational production 

functions attempt to estimate a statistical equation that 

is similar to: 

Qx = f (Px, Pn) 

Where Qx represents educational output, f represents the 
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function of the input variables, and Px...Pn represents 

input variables (J.E. Jonish, personal communication, 

February 15, 1993) which may include student, educator, 

school, and out-of-school factors. 

One of the major issues facing researchers using 

input-output or production function models is the 

specification of the outputs of the educational process. 

This section provides a chronological sequence in the 

development of the education production function analysis. 

In the mid-1960s, researchers such as Weinfeld (1965), 

Coleman et al. (1966), and Mood and Powers (1967) 

determined that quantifiable outcomes should be based on 

academic achievement. Achievement being a dominant, 

definable, and measurable goal in education. Researchers 

contended that achievement tests, particularly those that 

were norm-referenced, measured students' present 

understanding, proficiency, and/or mastery of general and 

specific areas of curriculum knowledge. 

Thomas Fox (1969) used two of his original output 

measures (reading scores and school attrition rate) from 

his prior analysis of 39 Chicago schools. He constructed 

an investigation using a simultaneous-equation model in an 

attempt to show an interrelationship between the specified 

inputs and outputs. A two-stage least-squares regression 

technique was used as the estimation tool. The 

reduced-form coefficients were estimated by ordinary least 
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squares. Reading scores and school attrition rate were 

specified as endogenous variables. Endogenous variables 

are those whose values are explained by the model (Bridge, 

Judd, St Moock, 1979). These endogenous values may be an 

input or an output of the model. The input variables were 

measures of student, teacher, and school characteristics. 

Fox found that book expenditures and building capacity as 

measures of school characteristics were not significant; 

reading scores and school attrition rate were jointly 

dependent based on the positive relationship resulting 

from the estimation of the system. 

The idea that a researcher was using a regression 

technique to show interrelatedness between outputs was 

deemed a major contribution to educational research. 

Henry Levin (1970) and Stephan Michelson (1970) 

followed Fox (1969) as they modeled school input-output 

relations by employing a system of simultaneous equations 

as the estimation technique. Levin (1970) investigated 

four outputs (parents' attitude, students' attitude, grade 

aspiration, and verbal achievement). Four endogenous 

variables were specified which included verbal achievement 

scores, student attitude of personal efficacy, student 

grade aspiration, and student perception of parents' 

educational expectations for their child. He used 17 

exogenous variables, some of which were the sex of the 

student, the age of the student, family size, father's and 
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mother's education level, possessions at home, mother's 

employment status, teachers' verbal score and parent's 

income. The data were aggregated at both the student and 

school level. 

Levin used both the ordinary least squares and 

two-stage least-squares equations to conclude that 

affective outcomes (locus of control) and cognitive 

outcomes (verbal achievement) were reciprocally related. 

An important contribution to this line of research 

was the comparisons between the OLS model and the 2SLS 

estimates. This approach acknowledged three important 

factors: "(a) schools produce more than one output at a 

time, (b) different production functions may be necessary 

to explain different outputs, and (c) inputs and outputs 

have reciprocal effects over time" (Bridge, Judd, & Moock, 

1979, p. 208). Also, in using this line of research, the 

concept of outcome variables being reciprocally related 

was deemed a conceptual breakthrough. 

Michelson (1970) studied three outputs: 

students' attitude, grade aspiration, and verbal 

achievement. All the data used in the study were from the 

Equality of Educational Opportunity study. He used both 

ordinary least squares and two-stage least-squares 

regression analysis to estimate the equations following 

the methods used by Levin. Only the verbal achievement 

scores (endogenous variable) were used in the 
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simultaneous-equation. Michelson (1970) found an 

interdependent relationship between verbal ability and 

student attitude as well as between verbal ability and 

grade aspiration. 

The Jencks Study 

Christopher Jencks et al. (1972) in the book 

Inequality: A Reassessment of the Effect of 

Family and Schooling in America relied on the data from 

the Coleman Report. Jencks and his colleagues 

reinterpreted the data found in the Coleman Report and 

applied other statistical procedures (path analysis and 

ordinary least squares) and drew additional conclusions. 

The use of different statistical tools was to offset the 

critical arguments of Coleman's use of variance 

partitioning. Jencks' et al. (1972) study also discussed 

both the elementary and secondary schools, and the 

conclusions were similar to Coleman but quite confounding 

to many. Both Coleman (1966) and Jencks (1972) concluded 

that the environments in which children are reared and 

their away-from-school experiences probably influence 

students' achievement more than school experiences. 

Jencks and his associates differed in their view from 

earlier studies as they saw the appropriate outcome of 

schooling not as demonstrated student achievement, but as 

equality of opportunity (Cohn & Millman, 1975), with 
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equality of opportunity being defined as to what is 

accessible to the student in terms of educational 

opportunity. When Jencks et al. (1972) studied the 

relationship between student achievement and the 

percentage of students eligible for free lunch, they found 

that there was no relationship with verbal achievement 

after taking into account the students' relationship to 

school social class. Although there was a slight 

relationship with reading scores, there was none indicated 

with mathematics scores. 

In the discussions of schooling effectiveness in the 

various high schools included in the study, Jencks (1972) 

and his associates stated: 

A high school's impact on individual 
students seems to depend on relatively 
subtle "climatic" conditions, not on the 
size of the budget or the presence of 
the resources professional educators 
claim are important. (p. 21) 

Jencks et al. (1972) attributed the positive 

relationship at the high school level between student 

achievement and school district expenditures to 

pupil-teacher ratio rather than a relationship between 

achievement and teacher salaries. Jencks (1972) 

concluded: 

Conventional wisdom tells us that 
effective elementary schools are usually 
found in the same district as effective 
secondary schools. This is because 
effective schools are presumed to be 
those which have ample budgets and 
middle-class students. But the 
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conventional wisdom is wrong There is 
no correlation between what a high 
school spends and its impact on 
students' attainment, nor is there 
any consistent correlation between a 
high school's social composition and its 
impact on attairment. Furthermore, 
elementary schools that boost 
achievement are not especially 
likely to be found in the same districts 
as secondary schools that boost 
educational attainment. (p. 150) 

Since the inception of this line of research 

concerning the relationship between student academic 

achievement and expenditures there have been many 

disagreements as to the true results of such studies. 

None, though, has been so critical of an analysis as was 

the American Association of School Administrators' [AASA] 

Christopher Jencks in Perspective (1973) which contained 

responses critical of Jenck's conclusions. 

Considerable work followed the Coleman and Jencks 

analysis by many researchers using the Eguality of 

Educational Opportunity Survey (EEOS) data. A research 

team headed by George Mayeske (1973) was commissioned by 

the United States Office of Education to re-analyze the 

EEOS data. 

The Mayeske et al. (1973) reports distinguished 

themselves from the Coleman Report in two main areas. 

First, the Mayeske reports included both schools and 

pupils respectively as the unit of analysis. Second, the 

Mayeske reports used a commonality analysis, which is a 

more sophisticated statistical technique than variance 
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partitioning. Commonality analysis partitions explained 

variance into unique effects and joint effects of inputs 

(Bridge, Judd, & Moock, 1979; Cohn & Millman, 1975). This 

is in contrast to the methods used by Coleman as the joint 

effects were assigned to sets of independent variables. 

The independent variable used by Coleman was the family 

background variables which might explain the consistent 

lack of positive statistical relationship of other 

variables to student achievement. 

The results of the Mayeske studies were not markedly 

different than those of Coleman and Jencks. Some of 

Mayeske analyses are summarized below: 

.It is virtually impossible to separate the 

influences of student background from the 

influences of school influences. 

.Schools that produced high achievement test 

scores tend to produce high scores on other 

outcome measures. 

.Before grade 12, the variance in 

achievement due to student background 

factors is somewhat larger than the 

variance due to school characteristics 

(Mayeske et al., 1972). 

Other studies followed in which the simultaneous-

equations strategy was employed. These were conducted by 



47 

Boardman et al. (1977) and Elchanan Cohn and Stephen 

Millman (1975). 

Boardman et al. (1977) dealt with six endogenous 

variables: pupil achievement, motivation, expectations, 

efficacy, perceived parents' expectations, and perceived 

teachers' expectations. Boardman and his associates 

developed an a priori model of educational process using 

multiple, interdependent inputs and outputs. The 

endogenous variables were both cognitive and noncognitive 

outcomes. Using data from the Equality of Educational 

Opportunity Survey. Boardman used simultaneous-equations 

and 2SLS regression analysis. 

Boardman et al. (1977) concluded that the educational 

process resulted in a number of interdependent outcomes 

and that student attitudes contribute significantly as 

inputs and outcomes. Teacher verbal ability had a 

positive correlation with achievement. 

Cohn and Millman's (1975) study used 12 endogenous 

outputs (self concept, understanding others, verbal basic 

skills, mathematical basic skills, interest in school, 

citizenship, health habits, creativity potential, 

creativity output, vocational development, appreciation of 

human accomplishments, and preparation for change). 

The structural equation used by Cohn and Millman 

(1975) was developed using zero-order correlations, 

step-up regression analysis, and a priori reasoning. The 
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equations were also estimated by ordinary least squares 

and two-stage least-square regression analyses. For each 

of the twelve outputs, both the structural and reduced 

form coefficients for each input was presented. 

They found that several teacher and school factors 

had statistically positive significant effects on the 

study's outputs. This study provided an important finding 

in production function analysis by attempting to measure 

variables which may influence the noncognitive as well as 

the cognitive variables in the same equation. The study 

further suggested interdependencies between educational 

outcomes. 

Effective Schools Research 

As input-output research progressed into the later 

1970s, with investigations concerning the relationship 

between achievement and expenditures continued to revolve 

around debates and re-analyses of the Coleman Report 

(Mosteller & Moynihan, 1972). The studies that 

investigated the input-output process during this time 

involved a wide spectrum of school-controlled variables. 

This research has been pooled together and is generally 

known as the "effective schools research." 

While earlier input-output studies 
concentrated on easily quantifiable 
characteristics such as teacher 
experience or number of support staff, 
the research on effective schools looked 
at factors such as leadership, staff 
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relations, communication, school 
climate, instruction, and program 
consistency and coordination. 
(Educational Research Services, 1985, p. 
1) 

The identification and subsequent studies performed 

on instructionally effective schools developed through the 

effective schools research. This investigative approach 

grew, largely in order to counter the assertions of public 

schools' impotency. This line of research was developed 

in order to identify specific educational differences in 

highly effective schools. 

There is no single factor which accounted for the 

success in educating students. The effective schools 

research showed academic successes results from many 

policies, behaviors, and attitudes. Five domains were 

specified from the effective schools research which were 

similar across the studies: 

1. strong instructional leader; 

2. an orderly climate; 

3. high expectations; 

4. an emphasis on basic skills; 

5. frequent assessment of student progress 

(ERS, 1985). 

Underlying the programs and policies of effective 

schools was the premise that the students were educable 

(ERS, 1985). Effective schools operated with an 

expectation that students were going to achieve. The 
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effectiveness and success of the students occurred despite 

the efforts of researchers to control for student 

background characteristics (ERS, 1985). 

Rossmiller's (1987) research on effective schools, 

conducted at the University of Wisconsin, addressed the 

issue of educational equity in terms of student 

achievement and expenditure levels per student. Variables 

included in his study were school administrative 

leadership, classroom management and discipline, student 

use of time while in school, expenditures per student, and 

home environments of students. The majority of these 

variables related to the way resources were used 

(processes) rather then to what resources were available. 

Rossmiller concluded that the processes were more 

important than the amount of resources; resources were not 

sufficient per se to guarantee better student achievement. 

Rossmiller stated that research offered no proof that 

spending more money would bring forth better or more 

effective schools. Money was essential to purchase 

necessary equipment, supplies, and services for education, 

but an abundance of these did not imply that better 

student achievement would result. More important than 

abundance of resources was how the resources were used. 

The initial research into effective schools resulted 

primarily in looking at characteristics of low-income 

schools in which either unusually high or low achievement 
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was taking place, based on achievement scores (Rutter, 

Maughan, Mortimore, Ouston, & Smith, 1979; State of New 

York, 1974; Weber, 1971). 

The effective schools research indicated that when 

schools were matched on student background 

characteristics, the levels of student achievement could 

differ greatly (ERS, 1985). Effective schools were found 

to emphasize three areas: achievement, orderly 

environment, and high expectation of student success. 

Moreover, the differences in achievement corresponded with 

differences in school management, processes, instruction, 

and climate. 

Cuban (1983) stated the "effective schools research 

implicitly asserts that money does not make a difference. 

People do" (p. 130). He pointed out, however, that 

effective schools' programs involve development of 

effective staff performance. System-wide retraining to 

increase productivity is, he noted, costly. 

The effective schools research showed important 

determinants of academic achievement to lie within the 

control of schools. These results provided school 

personnel with renewed enthusiasm to teach because they 

felt like they did have some impact on student achievement 

(ERS, 1985). 

The effective schools research focused on the process 

characteristics such as instructional methods and school 
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climate (Hoy & Miskel, 1987). The approach used by these 

researchers was termed "organizational research." 

There is evidence of renewed education production 

function analysis using aggregated measures (Monk, 1992). 

The development of better data and more sophisticated 

analysis has added to the revitalization of the education 

production function research (Kazal-Thresher, 1993). Many 

of these recent production function studies have reported 

positive relationships between schooling resources and 

measured student outcomes (Monk, 1992). 

This section has provided a chronological sequence in 

which the education production function has evolved over 

the past 30 years. These studies helped to form the 

foundation for this investigation. The next section will 

provide an analysis of the development of the statistical 

measures used in the education production function 

studies. 

Problems in Education Production 
Function Research 

Although the methods for analyzing production 

functions have grown in sophistication, there are some 

problems inherent in their use. 

1. The use of simple pupil achievement scores as the 

dependent variable has been questioned (Bee & Dolton, 

1985). Bowles (1970) suggested that schools are 

multiproduct firms. The educational process is much more 
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complex than what a single input-output analysis might 

suggest. "Achievement is multi-dimensional and no single 

proxy can represent adequately all its facets" (Bee & 

Dolton, 1985, p. 31). 

Levin (1970) concluded that focusing on achievement 

as the sole measure of school output creates at least two 

problems. 

First, the single focus limits the 
usefulness of education production 
studies to providing insights for 
only one dimension of school output. 
Second, estimates of the educational 
process will underestimate the relation 
between any single output and school 
resources as long as priorities for 
that output vary. (p. 57) 

For instance, the educational literature contains many 

references that self-esteem influences achievement. 

Purkey (1970) summarized the literature: 

...(A) great deal of caution is needed 
before one assumes that either the 
self-concept (self-esteem) determines 
scholastic performance or that 
scholastic performance shapes the self 
concept (self esteem). It may be that 
the relationship between the two is 
caused by some factor yet to be 
determined. The best evidence now 
available suggests that it is a two-way 
street, that there is continuous 
interaction between the self and 
academic achievement, and that each 
directly influences the other. (p. 23) 

Therefore this investigation will use both cognitive and 

noncognitive domains as measures of outcome since 

hypothesized relationships could create a continual 
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multiple interaction between these domains in the 

achievement of the student. 

2. All educational models suffer from a lack of a 

theoretical basis (Boardman et al., 1977). The models 

assume the existence of causal relationships among the 

variables. The basic model includes a set of school and 

student background variables, some of which have a direct 

effect on academic achievement and others an indirect 

effect. By using researched-based variables, the 

theoretical basis should be met. This investigation used 

variables which were derived from prior research in order 

to establish the theoretical basis for this study. 

3. The problem of interrelationships, or 

multicollinearity, among input variables is critical and 

creates a problem in input-output studies (King, 1984). 

Multicollinearity refers to the situation in which some or 

all of the explanatory variables are linearly related to 

one another (Bridge, Judd, & Moock, 1979). 

Multicollinearity is a multiple relationship among a set 

of variables, not a bilateral relationship between pairs 

of variables (Bowles & Levin, 1968) which is determined by 

the magnitude of the correlation coefficient presented in 

a zero-order correlation matrix (Bridge, Judd, & Moock, 

1979). When multicollinearity is present, the separate 

effects cannot be identified through multiple regression 

analysis (Bridge, Judd, & Moock, 1979). In most 
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production function analyses, some or all of the 

explanatory variables are related to one another. The 

explanatory power of the first variable, or inputs, 

entered is overstated and that of the second variable is 

understated (King, 1984). 

By specifying and estimating a simultaneous-equation 

model of the educational process using 2SLS and 3SLS 

regression analysis, the overstatements of 

multicollinearity can be accounted for within the 

interrelationships in the system (Godwin, 1985). 

Development of Statistical Measures Used 
in the Education Production Function 

The statistical measures used to determine the 

results of input-output analysis have seen a marked 

progression over the past 30 years of study. As outlined 

thus far, simple correlation techniques were first used to 

explain the relation between educational outcomes and 

resources to the studies. With the advent of more 

sophisticated measures, education production function 

analysis has taken on a new character. Since education is 

not determined by a single factor, analyses which would 

provide for estimations for determining the best possible 

combinations of factors to produce a desired outcome were 

necessary. 

The preceding analysis described correlational 

techniques used in the beginning stages of production 



56 

function analysis. Techniques such as multiple 

regression, multiple discriminant function analysis, and 

multivariate analysis of variance are single equation 

methods, which estimate relationships in one equation at a 

time (Godwin, 1985). 

The growing body of research posits that there are 

multiple influences on learning which are causally related 

to student outcomes (Paschal & Stariha, 1989). With this 

assertion, educational researchers have borrowed from the 

field of economics in using extensions of the linear 

multiple regression method that would allow a researcher 

to analyze complex relationships with multiple variables 

in a system of linear equations (Godwin, 1985). "Multiple 

linear regression analysis is a general method that 

enables one to examine the impact of a particular input 

while controlling statistically for other inputs into the 

educational process" (Bridge, Judd, & Moock, 1979, p. 

145). Ordinary least squares was the statistical method 

used in many of the studies whose primary focus was in 

estimating the causal effect of the input on an output. 

One of the advantages of the ordinary least squares 

is that it indicates the amount of predicted change in the 

dependent variable associated with a one-unit change in 

the independent variable (Bridge, Judd, & Moock, 1979). 

With the technological advances of the computer age, 

other more powerful statistical tools which are extensions 



57 

of the OLS have also permeated educational research such 

as simultaneous-equations methods. These methods estimate 

relationships in a system of two or more equations where 

the dependent variables in the equations have a 

conceptually or mathematically interdependent relationship 

(Godwin, 1985). 

The simultaneous-equation could be used to estimate 

the parameters of any mathematical model present in 

schooling research. Such an approach offers considerable 

hope for enhancing the analysis of production in education 

(Cohn, 1979). "Moreover, it can be shown that under most 

circumstances only a simultaneous-equation model would 

lead to unbiased estimates of the relevant coefficients" 

(Cohn, 1979, p. 239). 

As shown in Table 2.1, an analysis of the historical 

progression of the educational production function 

research shows this type of investigation has gone through 

many phases and growth as researchers try to determine 

what impacts student achievement. The studies surveyed in 

this chapter were chosen due to the specified various 

statistical methods. The studies all used a compilation 

of differing variables involved in the educational process 

in which the researchers tried to account for educational 

outcomes. From this survey of research, the historical 

progression of the input-output analysis has been shown 

from its inception using simple correlational studies to 
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Table 2.1 

A Historical Progression of the Education 
Production Function Analysis Studies 

Study Methodology 

Mollenkopf & Melville 1956 Simple Pearson Correlation 

Thomas 1962 Ordinary Least Squares 

Coleman et al. 1966 

Fox 1969 

Mayeske et al. 1969 

Levin 1970 

Michelson 1970 

Jencks et al. 1972 

Boardman 1973 

Cohn & Millman 1975 

Correlation, Factor 

Analysis 

Two-stage Least-squares 

Correlation, Factor 

Analysis, Commonality 

Analysis 

Two-stage Least-squares 

Two-stage Least-squares 

Correlation, Ordinary Least 

Squares, Factor Analysis, 

Path Analysis 

Two-stage Least-squares 

Correlation, Ordinary Least 

Squares, Two-stage 

Least-squares 
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the use of more sophisticated research tools as the 

simultaneous-equation methods in order to ascertain which 

variables have a higher statistical significance in 

student achievement. 

The prior discussion of production function 

methodologies helped to form the foundation for, and 

attributes of the statistical analysis of this present 

investigation. The evolution of statistical analysis and 

computer software has allowed researchers an opportunity 

to specify and construct complex measures using multiple 

variables which may have causal effects on the educational 

process such as the simultaneous-equations methods. These 

methods allow one to analyze complex relationships of many 

variables (input and output). Simultaneous-equations 

methods estimate relationships of two or more equations 

(Godwin, 1985), therefore allowing educational researchers 

to analyze the many variables which could have an impact 

on the individual student. 

Unit of Analysis 

The unit of analysis in input-output studies may be 

designated at any particular varying level within the 

organization. The unit of analysis is defined as the 

level at which the outcome measures are gathered (Bridge, 

Judd, & Moock, 1979). The appropriate level for 

collecting the data should be governed by the questions to 
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be answered. This is a critical issue to support the 

decision, with respect to the appropriate unit of 

analysis. Outputs at the student level should be analyzed 

with inputs at the student level. Inputs and outputs 

measured at the campus or district level averages can tell 

us very little about how individual students learn 

(Bridge, Judd, & Moock, 1979). Some studies have tried to 

explain the variation at the district level while others 

have attempted the analysis at the school level (Cohn & 

Millman, 1975; Levin, 1970; Summers & Wolfe, 1977), 

classroom level (Murnane, 1975), or even at the individual 

student level (Levin, 1970; Michelson, 1970). Either of 

these approaches may be legitimate (Bridge, Judd, & Moock, 

1979). The problem occurs when the researchers attempt to 

analyze data at one level with data which are deemed 

inappropriate because they were collected at different 

levels, leading Bridge, Judd, and Moock (1979) to conclude 

"inconsistent measurement of this kind underestimates the 

effect of any particular input" (p. 287). 

Cross-Sectional Study 

This study will use cross-sectional data by design. 

Public education does not operate as a closed system. The 

system operates in an open nature by virtue of the 

movement of students and teachers from their respective 

buildings and districts from year to year. This mobility 
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factor does not justify an analysis using longitudinal 

data. Other difficulties involved with an open system is 

a change in the instructional methods used in the 

classroom by new teachers in a building, and/or a new 

focus on alternative teaching methods used by the 

district. 

Formulation of the Research Model 

Clearly, to analyze school production it is essential 

to employ adequate measures of inputs and outcomes 

(Hanushek, 1986). The educational production function 

literature suggest several types of variables. These 

input/output variables in education are not always easy to 

measure. 

This section will present the variables used in this 

investigation based on the literature research and a 

priori reasoning. 

Endogenous Variables 

The multiple outcomes of the educational process are 

more inclusive than a single outcome, therefore studies of 

the educational production function must consider multiple 

outcomes which reflect more accurately the educational 

process. Researchers have generally accepted this notion 

that the educational process produces multiple outcomes 
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and that these outcomes do, to varying degrees, have 

interdependence among themselves (Boardman et al., 1977). 

As indicated throughout much of the research 

concerning production functions, some form of achievement 

score has been included as one of the outcomes in 

education production functions (Averch et al., 1972; 

Coleman et al., 1966; Dolan & Schmidt, 1987; Fairchild, 

1984; Ferguson, 1991; Murnane, 1975; Summers & Wolfe, 

1975; Walberg & Fowler, 1987). An analysis of the methods 

used to investigate student achievement shows there are 

numerous different or combinations of tests used. The 

most widely used types of achievement tests resulted in 

groupings of scores for reading, language arts composite, 

and mathematics (Childs & Shakeshaft, 1986). 

The overall educational outcomes for Texas students 

have been documented through the established statewide 

goals of the Texas State Board of Education. The State 

Board of Education, in the Executive Summary of its 

publication Quality, Equity. Accountability: Long-Range 

Plan for Public Education 1991-1995. stated, "...Texas 

schools must equip children with high levels of knowledge 

and skills needed to compete and cooperate globally in the 

21st century" (TEA, 1991, p. 5). 

The majority of the goals developed by the Texas 

State Board of Education recognize the cognitive elements 

of the educational process. These goals include 



63 

Strengthening literacy in reading, writing, spelling, and 

other communication skills (TEA, 1991), of which all are 

to be measured through the use of state-mandated tests. 

These core academic areas are in concert with the United 

States Department of Labor Secretary's Commission on 

Achieving Necessary Skills (SCANS) technical report, 

"SCANS in the Schools" (1992). 

Further delineated in the goals of the Texas State 

Board of Education and the SCANS (1992) report are 

noncognitive attributes which have also been deemed as 

important outcomes of the educational process. Included 

are personal qualities dealing with responsibility, 

self-esteem, sociability, self-management, and 

integrity/honesty. Workplace competencies are cited also, 

and include interpersonal skills, information and 

technology use (SCANS, 1992). These competencies, which 

are endorsed by the Texas Commissioner of Education and 

the United States Secretary of Labor, are desired 

requirements of high school graduates in the United States 

in order for them to successfully compete in the job 

markets of tomorrow. Due to the importance of such 

specified state educational goals and the congruence of 

proficiency statements set forth by the Texas State Board 

of Education and the subsequent recommendations set forth 

in the SCANS (1992) report, the inclusion of variables 



64 

contained within these statements would be appropriate to 

be included as endogenous variables in this investigation. 

These variables are stated as outputs of the 

educational process, rather than dependent variables, 

because there are assumed interrelationships among these 

outcomes based on previous research and a priori knowledge 

of the educational process. The educational production 

function model constructed for this study contains four 

endogenous variables as noted in Figure 2.1. 

Endogenous Variables 

Self-esteem 

Reading Skills 

Math Skills 

Sociability 

Figure 2.1 Selected Schooling Outcomes Used as 
Endogenous Variables 

The Pennsylvania Elementary Student Questionnaire 

(1993) was used to assess the variables pertaining to the 

chosen noncognitive domains. The method used to assess 

the endogenous variables is discussed in Chapter III. The 

cognitive domain variables will be extracted from the 

students achievement scores on the Norm-referenced 
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Assessment Program for Texas (NAPT) test administered in 

April of 1993. 

The Pennsylvania Elementary Student Questionnaire was 

chosen for its comprehensive assessment of many of the 

chosen endogenous variables and for its ease of 

administration. Permission was granted from the 

Pennsylvania Department of Education to use the instrument 

for this study. The instrumentation is discussed in 

Chapter III. 

The NAPT was used for this study because it reflects 

actual test administration data and scores of student 

assessment in the State of Texas. Permission was obtained 

from each school district to use disaggregated tests 

scores of the chosen fifth grade student population. 

Exogenous Variables 

The general conceptual model depicts the achievement 

of a given student at a particular point in time as a 

function of the cumulative inputs of family, peers or 

other students, schools and teachers (Hanushek, 1986). 

These inputs also interact with each other and with the 

abilities of the student. 

The growing body of empirical studies posits that 

there are multiple influences on learning (Paschal & 

Stariha, 1989). Many studies using various databases 

relate cognitive, affective, and behavioral inputs to 
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the factors of educational productivity in the learning 

process (Monk, 1989, Walberg, 1979), but throughout these 

investigations certain variables appear to create more 

influential results on student academic achievement and 

affective domains than do others. The following sections 

comprise a discussion of the exogenous variables contained 

in this investigation. 

Student Factors 

Prior production function studies (Averch et al., 

1972) stated that student variables generally account for 

the highest variance in producing educational outcomes. 

An undeniable fact concerning the patterns of school 

achievement is that boys and girls differ academically 

(Hyde, 1981). However, sex differences in intellectual 

functions have been reported quite small (Good & Brophy, 

1984). A number of studies demonstrate that teachers' 

perception of male and female students have actually 

caused stereotypes of gender differences (Good & Brophy, 

1984). Furthermore, student behavior influences the 

teachers' behavior and their perceptions of their 

students' academic orientation. Summers and Wolfe (1977) 

concluded that a student's sex is related to his or her 

achievement at all school levels. 

Males do more poorly than females in 
elementary school. In Junior High 
School, only low-ability males fall 
behind low-ability females. And, in 
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Senior High School, males of average 
ability or less do better than females 
with equivalent ability. (p. 11) 

Other studies suggested that females have a higher 

level of reading achievement than males and males 

appear to do better in math (Michelson, 1970; Murnane, 

1975). Good and Brophy (1984) concluded that this subject 

matter difference appears to be due to motivational 

factors related to social expectations and experiences. 

Ethnicity may be a proxy variable of socioeconomic 

status. In their extensive review of research, Heim and 

Perl (1974) found ethnicity to be significantly related to 

student output in over 70% of the studies for which 

ethnicity was used. Mayeske (1973) concluded that 

ethnicity as such makes little difference in achievement; 

rather, the social background factors attributed to the 

differences in the students achievement. 

Students from low socioeconomic status (SES) families 

who attend schools with a high proportion of high SES 

students make more progress than students who attend 

schools in which most children come from low SES families 

(Murnane, 1981). This relationship has been found in both 

a sample of elementary school students (Winkler, 1975) and 

a sample of high school students (Murnane, 1983). 

Summers and Wolfe (1975) found that junior high 

students seem particularly sensitive to economic 

characteristics which can be initiated due to family 



68 

mobility. The results suggest that coming from a family 

that moves frequently has an adverse effect on the 

achievement growth of junior high students. "In contrast, 

frequent family moves appear to show little or no effect 

on elementary or senior high students" (p. 11). 

In the studies where family size was a variable, the 

results have consistently shown a negative effect on any 

relationship with student achievement (Glasman & 

Biniaminov, 1981). As the number of members in the 

families increased, a stronger negative relationship was 

evidenced with student achievement (Bowles & Levin, 1968; 

Hanushek, 1970; Levin, 1970; Michelson, 1970) as the 

younger children were more than likely to receive less 

time and attention from adults due to the demands of the 

larger family. 

Current studies have indicated that the average high 

school student watches between 4 and 5 hours of television 

every day (Coleman et al., 1966; Walberg, 1982) and that 

this amount of television watching is strongly correlated 

with low achievement (Walberg & Shanahan, 1983). Ginsberg 

et al. (1983) examined two large national samples of 

elementary and secondary students respectively and found 

that time spent watching television apparently decreased 

the achievement of the older students and had no effect on 

the younger ones. In a re-analysis of the 1979-80 

National Assessment of Educational Progress. Fetler (1983) 
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determined that moderate amounts of viewing were 

associated with higher achievement, especially for low 

income students. But when viewing exceeded 5 to 6 hours 

per day, there were sharp drops in achievement with the 

effects most pronounced among students with higher family 

incomes. 

The impact of student attendance/absenteeism on 

student achievement has long been an issue of concern to 

educators (Student Absenteeism. 1977). Results from a 

number of studies indicate that students who attend school 

more regularly do better. Often, higher rates of 

absenteeism corresponded with poorer student achievement 

(Bond & Dykstra, 1967; Bridge, Judd, & Moock, 1979; 

Fredrick, 1977; Kean et al., 1979; Kersting, 1967; 

Murnane, 1975; Summers St Wolfe, 1975). 

Parents who maintain frequent contact with schools 

have higher achieving children than parents who do not 

stay in contact with their childrens' schools. The 

evidence suggests that schools' parental involvement 

programs have a positive impact of the children's 

achievement (Henderson, Marrburger, & Ooms, 1986). In 

examining the effects of family processes, Mayeske (1973) 

found that three motivational variables intervene between 

the structural aspects of the family and student 

achievement: the students' and parents' expectations for 

academic performance, the extent to which they both 
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engaged in activities supportive of these expectations, 

and the students' attitude towards education and hard work 

as a prerequisite of success. 

Teacher Factors 

Glasman and Biniaminov (1981) stated that a 

relationship exists between instructional personnel 

measures and pupil performance. The authors reported that 

"because of the student-teacher interaction, instructional 

personnel variables are central and direct to student 

achievement" (p. 523). In nearly all studies related to 

school effectiveness, Murnane (1983) concluded that some 

teacher characteristic was significantly related in which 

a teacher influence was used as a variable. 

The research often showed higher achieving schools 

being staffed by teachers with greater educational 

training and teaching experience (California School 

Effectiveness. 1977; Fetters, Collins, & Smith, 1968; 

Process Evaluation. 1978; Three Strategies, 1976). 

Summers and Wolfe (1975) found that the impact of teaching 

experience depended on the ability level of the student. 

Educational production studies have consistently related 

teaching experience to student achievement in positive 

relationships (Bridge, Judd, & Moock, 1979; Glasman & 

Biniaminov, 1981; Guthrie, 1970; Hanushek, 1968, 1972; 

Murnane, 1980; Robbins, 1975; Rosenshine, 1971). In his 
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1975 study, Murnane obtained results suggesting a 

nonlinear relationship between teaching experience and 

pupil performance. In the study, teaching experience over 

the first two years positively affect[ed] student 

achievement but... additional years of experience show[ed] 

no relationship to achievement (p. 248). Teachers with 

some experience are more effective than teachers with no 

experience (Hanushek, 1972; Murnane, 1975; Murnane & 

Phillips, 1981). Summers and Wolfe (1975) stated that 

higher achievers seem to do best with more experienced 

teachers while low achievers seem to do best with 

relatively inexperienced teachers. Their analysis 

suggested that "perhaps these (inexperienced) teachers 

have undampened enthusiasm for teaching those who find it 

hard to learn" (p. 13). 

In general, there is a positive relationship between 

teachers' perceptions of school climate and student 

achievement (Cohn & Millman, 1975). The envirorunents of 

successful schools have been depicted as outwardly showing 

support of the learning process. The environments were 

purposeful, orderly, and cooperative (ERS, 1985). It 

follows, a priori, that when there is higher staff morale, 

more often than not higher student achievement will be 

taking place. As Weber (1971) stated after his assessment 

of four inner city schools, "It is difficult to escape the 

conviction that the order, sense of purpose, relative 
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quiet, and pleasure in learning of these schools play a 

role in their achievement" (p. 26). 

Comparisons made between instructionally effective 

and ineffective schools echoed the importance for schools 

to maintain a quality staff ("Journalism Research," 1980). 

The greater verbal ability of teachers has been associated 

with student achievement (Boardman et al., 1977; Bowles & 

Levin, 1968; Bridge, Judd, & Moock, 1979; Coleman et al., 

1966; Fetters et al., 1968; Glasman & Biniaminov, 1981; 

Guthrie, 1973; Guthrie et al., 1971; Hanushek, 1968, 1971; 

Jencks, 1972; Michelson, 1970; Robbins, 1975). The 

intellectual skills of a teacher, as measured by a verbal 

ability test tend to be significant (Hanushek, 1972) which 

could mean that verbal ability may be a proxy for 

intelligence. 

Experience leads one to suggest that teacher 

absenteeism is negatively associated with student 

achievement. A key finding in Michael Keans' (1979) 

investigation was that greater reading growth occurred 

when teachers were absent less frequently from their 

classrooms. Other research has agreed that student 

achievement is enhanced with more regular attendance by 

the teacher (Azumi & Mahere, 1982; Fetters, Collins, & 

Smith, 1968; Process Evaluation, 1978). 
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School Factors 

The impact of class size on student achievement is 

perhaps the most thoroughly researched question in 

education (Murnane, 1981). Despite this extraordinary 

volume of research, there is no consensus on the role of 

class size on student achievement (Bridge, Judd, & Moock, 

1979; Murnane, 1981) although evidence exists to support 

smaller classes (Murnane, 1981). Walberg (1982) in a 

meta-analysis reported that 60% of 691 comparisons found 

that students in smaller classes achieved at higher rates. 

Glass and his colleagues (1982) synthesized some 59 

studies and concluded that in classes under 25 pupils, 

reduction in class size has increasingly greater impact on 

student achievement, while reduction in class size with 

more than 30 pupils will have negligible effects. Maximum 

benefits to students of reduced class size are obtained as 

size is reduced below 20 pupils (Glass & Smith, 1978; 

Summers & Wolfe, 1975). 

Instructional expenditures per pupil has been used as 

a variable when examining the cost-quality relationship. 

These cost-quality studies have generally shown a 

positive, yet insignificant relationship. According to a 

1972 research summary conducted for the New York State 

Education Department, 

...if a significant relationship to student 
performance was found, questions would persist 
as to whether all or only some of the instructional 
items purchased influenced achievement. Similarly, 
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a nonsignificant relationship would fail to 
indicate whether all or only some of the 
instructional costs were unrelated to student 
performance. (Variables Related. 1972, p. 110-111) 

Albeit the presence of differing opinions concerning 

the relationship between academic achievement and 

expenditures is present, there is currently a tremendous 

influx of new monies being spent on education which has 

been viewed as a reflection of effort to improve student 

achievement. 

However, as stated by Hanushek (1981), the available 

evidence also suggests that there is no direct correlation 

between expenditures and achievement of students. These 

findings are also supported in several other 

investigations (Averch et al., 1972; Bowles & Levin, 1968; 

Fox, 1987; Klingele & Warnick, 1990). These findings do 

not imply that money is not important. As Rossmiller 

(1987) stated: 

Rather, it indicates that money is a 
necessary, but not a sufficient, requisite 
for student academic achievement. The 
specific resources when dealing with 
individual students in specific classroom 
situations, are more likely to account for 
differences in student learning 
outcomes. (p. 176) 

Many of the recent production function studies are 

showing positive relationships between some resources and 

measured student outcomes (Monk, 1992). 

A priori effects of pupil-teacher ratios are 

generalized in close relations to class size. The Phi 
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Delta Kappa (1980) study generalized that reduced 

adult-child ratios corresponded with better school 

performance. Boardman et al. (1977) found lower 

pupil/teacher ratios associated with higher student 

achievement. 

Summary 

The education production function is a powerful 

conceptual tool (Monk, 1989). "The education production 

function concept is based on the idea that there is 

something systematic about the transformation of resources 

into learning outcomes" (Monk, 1989, p. 35). The review 

of literature pertaining to the education production 

function supports the idea that education has multiple 

outputs which can be simultaneously affected by different 

variables. With this notion being theoretically 

supported, this would then allow for the use of the 

production function analysis for investigating those 

relationships between multiple educational inputs and 

outputs. With the factors which have an impact on student 

achievement taking place in a simultaneous manner, the 

educational researcher has an opportunity to borrow from 

the field of economics and estimate the educational 

production function using the simultaneous-equation 

methods which use the 2SLS and 3SLS regression analysis. 

In using the simultaneous-equation method, this study will 
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attempt to identify the variables that are the most 

powerful determinants of student academic achievement. 

Table 2.3 outlines the fifteen exogenous variables chosen 

for this study. 



77 

Table 2.2 

Selected Schooling Inputs Used as Exogenous Variables 

Exogenous Variables 

Student Factors 

Sex 

Ethnicity 

Socioeconomic Status 

Stability 

Family Size 

Leisure Time 

Number of School Days Attended 

Parental Involvement 

Teacher Factors 

Teacher Experience 

Teacher Perception of School Climate 

Teacher Verbal Ability 

Teacher Absenteeism 

School Factors 

Class Size 

Instructional Costs Per Student 

Pupil/Teacher Ratio 



CHAPTER III 

PROCEDURES AND PRESENTATION OF THE DATA 

Introduction 

With the development of more sophisticated research 

tools and the sibility to compile more accurate data, the 

education production function is an appropriate method to 

analyze the relationships between schooling inputs and 

outputs. The purpose of the education production function 

is to identify the best combination of known inputs in 

order to optimize the specified outputs of education. 

This study examined the educational process in four 

West Texas public school districts, using data from the 

districts' fifth grade students and their respective 

classroom teachers. The purpose of this study was to 

determine the relationship between selected endogenous 

variables and to investigate the relationships between 

selected exogenous variables and specified endogenous 

variables. Selected outcomes of education both cognitive 

and noncognitive were identified as the endogenous 

variables. The exogenous variables specified were related 

to student factors, teacher factors, school factors, and 

out-of-school factors. 

The investigation was carried out in four phases. 

Phase one identified the sample to be used in the study. 

In phase two, the collection of the data related to the 

78 
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exogenous variables and the endogenous variables was 

conducted. The specification of a structural 

simultaneous-equation model of the education production 

function was the emphasis of phase three. The factors 

which were investigated related to both the cognitive and 

noncognitive outcomes of the learning process as specified 

by prior research and a priori knowledge. Cognitive and 

noncognitive variables were specified as the endogenous 

variables. Variables related to student inputs, teacher 

inputs, and school inputs were specified as the exogenous 

variables. Phase four estimated the simultaneous-equation 

of the education production function using two-stage 

least-squares and three-stage least-squares regression 

analysis. 

The purpose of this chapter is to describe the 

methods used in the investigation. Included in this 

chapter is a description of the districts used and the 

specification of the variables used in the education 

production function model. The statistical procedures are 

discussed and the data are presented. 

Identification of the Sample 

The four sample school districts selected for this 

study are public schools located in the Region XVII 

Education Service Center service area which encompasses 

Lubbock and the South Plains area. The 20 regional 
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service centers serve public school districts within 

geographically defined boundaries throughout the state of 

Texas. The education service centers work closely with 

the public school districts to provide technical 

assistance in accreditation, compliance areas, 

instructional programs and strategies, and many other 

areas which are necessary in order for school districts to 

function effectively. Region XVII Education Service 

Center serves 61 public school districts in this capacity. 

The four public school districts were specifically chosen 

due to their unique comparable representation of school 

district characteristics found in the state. The 

districts chosen for this investigation are fairly 

representative of the state of Texas as a whole in 

relation to variations among member districts of property 

poor districts and property wealthy districts. 

Furthermore, the number of students in the districts 

showed similar enrollment proportions which could also be 

found in cross-sections of the state. Finally, the member 

districts' ethnicity profiles are similar, which would 

allow for this variable to be held as a constant. The 

four sample districts are located within the 20 counties 

which make up Region XVII. The region is centered around 

Lubbock, Texas, and is commonly referred to as the South 

Plains area. 
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The superintendent of schools from each of the four 

school districts granted permission before any survey was 

administered or data were collected for this study. The 

data were collected at the student level, which is 

consistent with current research. 

District Student Population Range 

The four districts which were used in this 

investigation had 8698 students enrolled in pre-

kindergarten through the 12th grade at the time the 

student and teacher surveys were administered. A 

comparison of student population contained in the chosen 

districts ranged from 377 students in the smallest 

district to 5976 students in the largest district. By 

comparison, 89.9% of the districts' student population in 

the state is 4,999 or less, with 58.6% of the districts 

having student populations of 999 or less. 

District Ethnic Composition of Student Population 

Within the selection criteria of the individual 

school districts, the ethnicity of the student population 

was an important component used in order to meet a 

standard of statewide comparability. The ethnic 

composition of the students in the selected school 

districts as well as in the state as a whole at the time 

of the survey administration were as follows: 
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Sample Districts Texas 

White 56.15% 50% 

Hispanic 40.10% 34% 

African-American 3.30% 14% 

Other 0.47% 2% 

District Socioeconomic Status 

Each year, school districts are required to report to 

the Texas Education Agency the number of students who are 

eligible for the National School Lunch Program for free 

and reduced-price lunches. The National School Lunch 

program is designed to provide students who are eligible 

recipients of governmental assistance programs as defined 

by the federal program income guidelines, with free or 

reduced priced meals. The criteria for eligibility 

includes the income levels and numbers of family members 

living in the household. 

For this investigation, due to the governmental 

defined income levels for student eligibility in the 

National School Lunch program, the students who qualified 

for the program were classified as low socioeconomic 

status. The four districts represented in this study 

classified a total of 46.63% of the student population as 

economically disadvantaged. In comparison, the statewide 

percentage of economically disadvantaged students was 40%. 
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Per-Pupil Property Wealth 

To measure the ability of local districts to fund 

their educational progrcons from local tax revenues, the 

Property Tax Division of the Comptroller's Office is 

charged by law to determine the market value of the 

taxable property for each school district (School and 

Appraisal Districts' Property Value Study. 1993). In 

ascertaining the per-pupil property wealth, the market 

value as accounted for by the Comptroller's Office is 

divided by the enrollment figures of each district. Using 

this formula, the average property-wealth figure for the 

four districts in this study was $497,527 taxable value 

per student. The district average is skewed by the upper 

range of value in the property wealthy district. The 

range of values of the four districts was $73,482 for the 

lowest taxable value per student to $1,676,600 as the 

highest taxable value per student. In comparison, the 

statewide local taxable value per student was $181,544. 

With respect to the vast size of the state of Texas 

and the scope of this research project, the sample 

districts chosen show comparable characteristics to the 

state as a whole. Even so, causal relationships should 

not be generalized from this study. 
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The Student Sample 

The student sample specified for this investigation 

included all fifth grade students who were enrolled at the 

elementary campus of the four public school districts 

during the time of the survey administration. The fifth 

grade student population was selected for this study 

because this was the last grade level at each of the 

respective elementary schools in the selected school 

districts. Also, these elementary schools all instituted 

an instructional arrangement using self-contained 

classrooms at the fifth grade level. The total number of 

fifth grade students participating in this study was 652. 

Of these 652 participants, 337 were male and 315 were 

female. The breakdown of ethnic groups pertaining to the 

selected student sample was 518 white, 118 were Hispanic, 

13 were African-American, and three were classified as 

Others. 

The Teacher Sample 

A general assumption about school teachers is that 

they, to some varying degree, create an impact on student 

achievement. The degree to which the academic impact of 

teachers on students can be analyzed is through teacher 

behavior, their characteristics, and their perceptions 

both toward the student and the formal organization. For 

this investigation, the teacher sample consisted of those 
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fifth grade teachers who were actually teaching the 

students being surveyed. The teachers included for this 

survey had the general responsibility for the academic 

preparation of their respective students during the 

1992-93 academic school year. The total number of 

teachers participating in the survey was 32. 

Data Collection 

The data for this study were collected from several 

sources: the student survey; the teacher survey; records 

maintained by the district or the individual campus; and 

the financial data found in the district's independent 

financial audit. These sources are described in the next 

section. 

Survey Instruments 

Student Survey 

The student survey was compiled in order to collect 

data pertaining to both the endogenous and exogenous 

variables. Each student was administered portions of the 

Pennsylvania Elementary Student Survey. The survey used 

in this study consisted of a general information section 

where the student was asked to respond to 12 of the 28 

questions. Data collected from the general information 

section included ethnicity, gender, leisure activity, 

student perception of parental interest in school. in 
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addition, the students were asked to indicate the number 

of times their families had moved in the previous three 

years which placed them in a new school attendance zone 

and to indicate how many brothers and sisters were in 

their family at the time of the survey. Two of the 

fifteen subscale surveys included in the Pennsylvania 

Elementary Student Survey collected data dealing 

explicitly with the endogenous variables included as 

student outcomes for this investigation. These subscale 

surveys were students self concept in school and 

sociability. Socioeconomic status and attendance data 

were collected from reports which were generated and 

maintained at the individual campus. 

The data specified for this investigation coincided 

with the data collected on the Pennsylvania Elementary 

Student Survey, therefore, the use of the survey 

instrument was appropriate for this investigation. 

This section provides specific information about the 

Pennsylvania Elementary Student Survey. A brief 

historical background is presented followed by an analysis 

of the reliability of the assessment instrument. 

In order to reorganize the public school districts in 

the Commonwealth of Pennsylvania, the state's General 

Assembly passed legislative Act 299 of 1963, generally 

known as the School District Reorganization Act. Section 

290.1 of Act 299 required the State Board of Education to: 
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...develop or cause to be developed an 
evaluation procedure designed to measure 
objectively the adequacy and efficiency of 
the educational program.... 

In carrying out the requirements of the legislation, 

the Pennsylvania State Board of Education created the 

Committee on Quality Education. This committee formulated 

the State's goals of education. Upon the recommendation 

by the Committee on Quality Education, the Pennsylvania 

State Board of Education adopted the Ten Goals of Quality 

Education in 1965. 

In 1967, the Pennsylvania Department of Education 

created the Bureau of Quality Assessment. The Bureau of 

Quality Assessment was to implement the mandates of Act 

299 by developing an assessment instrument. During an 

evaluation period between 1978-83 of the newly 

developed assessment instrument, the State Board of 

Education reviewed the instrument and found the prior 

statewide goals for education wanting, and adopted a 

revised set of state goals in 1979. During the following 

years of implementation and test validation, the battery 

of assessment instruments of the Pennsylvania Department 

of Education has been developed and refined until 1986. 

Since that time the assessment instrument has virtually 

remained unchanged. 

In designing the assessment instrument, the 

Pennsylvania Department of Education has continually 

evaluated the accuracy of the survey's results. In its 
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effort to create a valid assessment instrument, the 

Department of Education developed and enacted safeguards 

to protect the integrity of the assessment tool. The 

Department of Education gathered information based on 

experience with school personnel and follow-up surveys. 

Item analyses were conducted on each instrument to examine 

correlations, cultural bias, and so forth. Items 

identified as statistically weak were candidates for 

removal or alteration. Review committees were formed, 

content revisions were recommended, teams were formed to 

compose items to be included, extensive field-testing was 

conducted, statistical evaluations of test items were 

conducted, and final selection of survey items and test 

questions were made by following all of the aforementioned 

steps and procedures. 

From its inception in 1969, the assessment process 

was based on census testing in which all participants took 

all test items. In 1978, matrix sampling was introduced 

where each student took only a portion of the total test 

items in each instrument. As stated in the explanatory 

pages of the testing manual, EOA Commentary Manual (1993), 

matrix sampling has the advantage of providing shorter 

testing time. The greater time-to-item ratio lessens the 

tendency for some tests to be speeded, thus affording 

better content coverage. The statistical equivalence of 
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the forms was determined by comparing mean scores, 

variability, and internal consistency. 

Reliability coefficients are reported as scores 

ranging from .00 to 1.00, with .00 indicating no 

reliability and 1.00 indicating perfect reliability. 

"Reliability is that characteristic of a measuring 

instrument which deals with the consistency of scores, 

such as within a scale of itself (internal consistency) or 

over time (stability)" (EOA Commentary Manual. 1993, p. 

11). Using the well-known Spearman-Brown formula for 

reliability, the Pennsylvania Department of Education 

inserted the single-item average within the test forms to 

obtain the reliability of the scores based on the full set 

of test items. The Pennsylvania Department of Education 

reported that 21 reliability estimates were in the .90s, 

19 in the .80s, and two were in the .70s. 

"Validity refers to the extent to which an instrument 

accomplishes the purpose for which it is used" (EOA 

Commentary Manual, 1993, p. 11). The validation of the 

survey was obtained by correlating the instrument with 

another measure containing the same characteristics. The 

validation process used was to find if a statistically 

significant correlation of sufficient magnitude between 

the two sets of scores provided support for concurrent 

validity (EOA Commentary Manual, 1993). Using independent 

studies to confirm the validity, the correlations 
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conducted for the subscale assessment Self-Concept in 

School were .76, .81, and .76. 

Based on the characteristics of the Pennsylvania 

assessment instrument it was deemed to be an appropriate 

test to use to gather the data for this research. 

Student Achievement Tests 

In February 1991, the Texas State Board of Education, 

in response to new legislation contained in Sections 

21.551 and 21.559 of the Texas Education Code, contracted 

with an outside vendor to provide a nationally 

standardized norm-referenced test. The test was to be 

administered to all of the state's students in grades 3 

through 11. Contracting with the Riverside Publishing 

Company, a testing program was developed called the 

Norm-referenced Assessment Program for Texas (NAPT). 

In April 1992, the NAPT was first administered to 

approximately 2.2 million students in grades 3 through 11 

in the public schools of Texas. The subject areas covered 

in this first administration on the NAPT were reading, 

mathematics, language, social studies, and science. 

Reading and mathematics scores were the two battery of 

tests to be reported on a statewide basis. The statewide 

NAPT tests administration for the 1992-93 academic year 

was conducted during the week of April 12, 1993. 
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The NAPT is a norm-referenced test. The NAPT tests 

are given in a multiple choice format. The NAPT 

assessment program measures student skills ranging from 

basic knowledge to the use of higher-order thinking 

skills. 

The results of the NAPT are provided to Texas school 

districts in six different scoring formats. These six 

formats are: raw score, developmental standard score, 

grade equivalent, national percentile rank, national 

stanine, and national normal curve equivalent. The 

developmental standard score was used for this study due 

to the fact that this particular scoring method uses a 

standardized continuous numerical scale. 

In the Interpreting NAPT Score Reports (1993), 

developmental standard score is explained as: 

Standard scores allow comparison of one 
student's performance with that of other 
students at the same grade level. There are 
many kinds of standard scores, including 
stanines and normal curve equivalents. 
However, the expression "standard score," 
as used on the NAPT reports, refers to a 
developmental standard score. This is a 
simple scale of scores that is continuous 
from Grade 3 through Grade 11 across all test 
levels. The nature of the scale means that 
equal differences in score units represent 
approximately equal differences in 
achievement. (p. 5) 

The standard scores reported for each grade 3-11, of 

the NAPT range from 100 to 400. For the 1993 spring 

testing, the scale was established with average 

performance of grade 4 assigned a value of 200 and average 
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performance of grade 8 assigned a value of 250. Based on 

the design and characteristics of the NAPT, it was 

determined to be an appropriate tool in order to collect 

salient cognitive data on each student surveyed in this 

research as this same data is used to analyze student 

achievement goals in the state of Texas. 

Teacher Survey 

The Pennsylvania Department of Education developed a 

voluntary teacher survey in order to obtain valuable 

planning information which would be provided to the 

campuses which used the surveys. The teacher survey was 

developed to be used only by classroom teachers who spent 

at least 50% of their school day in classroom instruction. 

The survey instrument was divided into several sections. 

The questions formulated for each section contributed to 

the data base of factors which could influence and survey 

perceptions of the individual teacher. The areas 

contained in the teacher survey are: (1) discipline 

problems, (2) staff interpersonal relationships, (3) 

teacher influence on instructional decisions, (4) factors 

disruptive to classroom management, (5) teacher, student, 

parent relationships, and (6) activities external to the 

classroom. 



93 

The data collected by this survey were used for 

ascertaining the perceptions that the teachers held 

concerning the climate of their building. 

Teacher Verbal Ability Test 

The verbal ability test administered to the fifth 

grade teachers participating in this investigation was the 

vocabulary test originally administered in 1965 to the 

teachers studied in the Coleman Report (1966). The test 

was compiled by the Educational Testing Service as a tool 

intended to measure the verbal ability of the teachers 

participating in the survey. The use of this established 

verbal ability test is appropriate due to the initial 

reasons intended for the development of the tool as an 

assessment instrument to determine the verbal knowledge of 

classroom teachers and the use of a previously validated 

assessment instrument which is suitable for this 

investigation. 

Survey Administration 

Administration of Student Survey 

The student survey was administered and collected in 

all four districts during the month of May, 1993. 

The administration of the student surveys was performed by 

the researcher under controlled conditions at the various 

elementary school campuses chosen for this investigation. 
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Controlled conditions for this investigation were defined 

as having the researcher act as the proctor of each 

student survey administration, conveying the same 

instructions for completing the survey instrument, 

answering student inquiries in a consistent manner, and 

controlling the pace for completing the survey instrument 

to ensure completion of all needed responses of the 

survey. The controlled conditions were used to assure 

consistency in the survey administration and to validate 

the integrity of this investigation. 

The local school principals allowed the surveys to be 

administered to all fifth grade students, but the surveys 

were completed by the student in different school 

settings. One campus preferred all the students to meet 

in one classroom. Another campus allowed the surveys to 

be given to all the students in the cafeteria and the 

remaining campuses requested the administration of the 

survey to be carried out in the individual classrooms of 

the teacher. Due to the consistency of the survey 

administration, the influence on the final survey results 

due to differing administration settings was not observed 

by the researcher. 

The administration of all the student surveys was 

conducted by the researcher. An assurance, by the 

researcher, of confidentiality of each student's responses 

was provided to the students. These assurances were 
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designed to help the students feel at ease with their 

answers and to respond with accuracy and honesty to the 

survey questions. Completion time of the survey was 

approximately 30 minutes for the student questionnaire. 

Each student was administered the student information 

portion of the Pennsylvania Elementary Student 

Questionnaire. The information sections of the survey 

completed by the students were only those sections whose 

questions were in congruence with the data needed for this 

investigation. The unrelated items were left blank by the 

students. Data collected from the student information 

section included ethnicity, gender, leisure time 

activities, student perception of parental interest and/or 

involvement in their schooling, stability, and family 

size. Student attendance and socioeconomic status data 

were collected from the local campus reports. Further 

definition of the student variables used in this 

investigation are presented in Table 3.1. 

In addition, the students were asked to respond to 

sections dealing with self-concept in school and 

sociability issues. These two sections coincided with the 

noncognitive endogenous variables as described in Table 

3.2. The cognitive endogenous variables, reading and 

mathematics achievement scores, were extracted from the 

student results of the NAPT tests administered by the 

state in April, 1993. 
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Administration of Teacher Survey 

During the time period allotted for the 

administration of the student surveys, each teacher was 

asked to complete the Teacher Questionnaire provided by 

the Pennsylvania Department of Education. The 

questionnaire consisted of 62 school-related items dealing 

with external classroom activities, collaborative 

decision-making influencing instruction, student-learning 

activities, perception of the use of certain teaching 

strategies, and staff perception of school climate. 

Responses for each item were rated as "very often," 

"often," "sometimes," and "rarely or never." Each 

response was given a score based on a 1-4 point scale and 

the total score was awarded by adding the assigned points 

for each response. A higher score indicates that teachers 

have a more positive perception of school climate. 

Each teacher participating in this investigation also 

was given the vocabulary test used in James Coleman et al. 

study. Equality of Educational Opportunity (1966). The 

verbal test consisted of thirty sentences in which one 

word was missing. Beneath the given sentence were five 

words, one of which was the missing word to complete the 

meaning of the sentence. Teachers were to select the 

missing word by deciding which one best fit in with the 

correct meaning of the sentence. The score of verbal 

facility was obtained by adding the total number of 
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correct responses. A higher score indicated a higher 

verbal ability as tested explicitly by this instrument. 

The verbal test was provided by the United States 

Department of Education. 

Related data pertaining to teachers' years of 

experience, teacher absences, and class size were obtained 

by executing data extractions from the district Public 

Education Information Management System (PEIMS), an 

electronic data base used in Texas by the Texas Education 

Agency and local school districts. Each district 

participating in this investigation provided a hard copy 

of the requested data to the researcher at the time of the 

survey administration. The levels of expenditure on 

student instruction were based on the districts' external 

financial audit for fiscal year 1992-93. 

Specification of the Simultaneous-
Equation Model 

Basic to the education production function is the 

notion that learning as an output of the schooling process 

results from the effect of a number of variables that can 

be identified (Thomas, 1980). The educational process is 

much more complex than a single input-output analysis 

might suggest. As Paschal and Stariha (1989) suggested, 

"there are multiple influences on learning which are 

causally related to student outcomes" (p. 168). With this 

notion of multiple influences and complex 
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interrelationships, the researcher must look further than 

the single input-output analysis. With the need for 

focusing on relationships between and among the many 

variables, the simultaneous-equation model is appropriate. 

Since this study assumed interrelationships, a 

nonrecursive (two-way causal) model was specified using 

the educational production process described by Cohn and 

Millman (1975). The system of equations would have the 

following form for this study: 

El = f1(E2,E3...E4;ST1...ST8;S1...S2;T1...T4;ul) 

E2 = f2(El,E3...E4;ST1...ST8;S1...S2;T1...T4;u2) 

E3 = f3(El,E2...E4;ST1...ST8;S1...S2;T1...T4;u3) 

E4 = f4(El,E2...E3;ST1...ST8;S1...S2;T1...T4;u4) 

Where: 

E1,E2...E4 = Educational Outputs 

ST1...ST8 = Student Factors 

S1...S2 = School Factors 

T1...T4 = Teacher Factors 

ul...u4 = Disturbance Terms. 

Educational Outputs 

The general consensus among educational researchers 

is that there are multiple influences which have an impact 

on student outcomes. Further, there are relationships of 

interdependence among these outputs. The educational 

process is much more complex than a selected single output 
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and the researcher must therefore consider multiple 

outputs in order to reflect the complex processes involved 

in formal education. 

In order to investigate the complexities inherent in 

the outcomes of the educational process, a variety of 

outcomes should be analyzed. For this investigation these 

outcomes related to the cognitive and noncognitive 

educational goals set forth for the students of Texas as 

delineated by the Texas State Board of Education and the 

United States Department of Labor Secretary's Commission 

report "SCANS" as described in Chapter II. 

Due to the importance of such specified state 

educational goals and national proficiency statements, the 

inclusion of stated cognitive and noncognitive attributes 

would be appropriate as the endogenous variables in this 

study. As previously discussed, these variables were 

considered as endogenous due to the interrelationships 

among these outputs based on a priori knowledge of the 

educational process and previous research. 

The proposed model contained four endogenous 

variables. These variables were self-esteem, sociability, 

reading skills, and math skills. The following section 

describes the variables as each was defined for this 

study. 

Self-esteem. Self-esteem is defined as a student's 

feelings of self-worth and acceptance in the school 
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setting. Relationship components in assessing a students 

self-esteem specifically dealt with teacher relationships, 

peer relationships, and self-image. 

Sociability. Students were asked to respond to a 

given situation in the manner in which best describes the 

action they would take if they were faced with the 

situation. Two categories of sociability were assessed. 

The students' sociability level was measured by their 

concern for others and the tendency to offer aid to others 

and the students' personal responsibility as measured by 

the willingness to honor commitments to others and take 

responsibility for one's own actions. 

Reading skills. The reading comprehension portion of 

the NAPT test consisted of factual and literal meanings 

which assessed recognizing stated factual information and 

deducing the literal meanings of words from context. 

Inferential and interpretive meaning were assessed by 

understanding cause and effect, drawing conclusions and 

making inferences about traits, feelings, and motivations 

of characters and application of information from a 

passage to a new situation. The notion of generalizations 

and evaluative meaning were assessed by identification of 

the main idea or topic, identification of the author's 

viewpoint, attitude, bias, or purpose and the 

identification of mood, tone, style, or structure in a 
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passage as well as interpreting figurative language 

(Overview and Content Outline, 1993). 

Math skills. The math portion of the NAPT was divided 

into two sections. The first part dealing with math 

concept and estimation and the second part assessing 

problem solving and data interpretation. The concept 

portion covered numeration and number systems; whole 

numbers and integers; geometry; measurement; fractions, 

decimal, currency, and percents; probability and 

statistics; equations, inequalities, and number sentences. 

The estimation portion assessed computational estimation 

and number sense. The concepts of problem solving 

included single-step problems: addition and subtraction; 

single-step problems: multiplication and division; 

multiple-step problems; and strategies. Interpretation 

assessment included reading data, comparing quantities, 

interpreting relationships and trends (Overview and 

Content Outline, 1993). 

Endogenous Descriptive Statistical Data 

This study used both cognitive and noncognitive 

variables of the educational process as measures of 

student outcomes. This section will present the 

endogenous descriptive statistical data for each of the 

variables specified for this study. The cognitive 

variables were assessed by the NAPT and the noncognitive 



112 

variables were assessed using the Pennsylvania Student 

Questionnaire. The descriptive statistics were generated 

using the statistical procedures of the Lotus 1-2-3 

program. A summary of means and standard deviations is 

shown in Table 3.3. 

Table 3.3 

Factor Output Mean Values and Standard Deviations 

Label Output Mean 
Value 

34.14 

18.08 

220.43 

222.26 

Standard 
Deviation 

4.35 

2.32 

28.96 

23.53 

El Self-Esteem 

E2 Sociability 

E3 Reading Skills 

E4 Math Skills 

Self-esteem. Each student was asked to respond to 11 

descriptive statements, five negatively worded and six 

positively worded. The students were to respond to one of 

the following measures: strongly agree, mostly 

agree, mostly disagree, and strongly disagree. The 

students' score was calculated by adding the appropriate 

number of points assigned to each response to the 

accompanying statement. The highest possible point 

accumulation was 44, which indicated a higher level of 
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self-esteem. Scores from the student respondents ranged 

from 10-44. 

Sociability. Each student was asked to respond to 

seven items. These items tell some things that could 

happen to them as students. The students were asked to 

mark the answer which best told what they would do if they 

were faced with the situation. The seven items reflected 

responsible and irresponsible behaviors. An individual 

score was determined by totaling the appropriate number of 

points assigned to each response. The highest possible 

score was 21, indicating a higher level of sociability and 

responsibility towards others. Scores from the student 

respondents ranged from 8-21. More students scored in the 

upper range of the matrix indicating a higher level of 

personal responsibility and caring was present with the 

student respondents. 

Reading skills. A score for each student was 

determined by using the data reported for the 

Norm-referenced Assessment Program for Texas on the 

reading comprehension portion of the exam. The reading 

comprehension portion consisted of 41 questions. The 

standard score (described earlier in this chapter) was 

used for this study. The standard scores reported for 

grade 5 ranged from about 100 to 400 on the NAPT reading 

portion. The student scores in the sample ranged from 

133-283. 
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Math skills. A score for each student was determined 

by using the data reported for the Norm-referenced 

Assessment Program for Texas on the math portion of the 

exam. The math portion consisted of 100 questions. The 

standard score (described earlier in this chapter) was 

used for this study. The standard scores reported for 

grade 5 ranged from about 100 to 400 on the NAPT math 

portion. The student scores in the sample ranged from 

166-284. 

Exogenous Descriptive Statistical Data 

This study described and analyzed differing variables 

which were believed to have an impact on the education of 

students. The variables used in this investigation were 

extracted from previous research, current research, and a 

priori knowledge of the educational process. The 

variables were related to the educational outcomes of 

education and were derived from student factors, educator 

factors, school factors, and out-of-school factors. A 

summary of the descriptive statistics of each of the 

exogenous variables is displayed below. The descriptive 

statistics were generated using the statistical procedures 

of the Lotus 1-2-3 program with a summary of means and 

standard deviations shown in Table 3.4. 
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Table 3.4 

Factor Input Mean Values and Standard Deviations 

Label 

Student 

SEX 

ETHN 

SES 

STAB 

FMSZ 

LSTM 

SDAT 

PTIN 

Factor Input 

Factors: 

Student's sex 

Ethnicity 

Socioeconomic 

Stability 

Family Size 

Leisure Time 

Status 

School Days Attended 

Parental Involvement 

Mean 
Value 

*1.48 

*2.62 

*1.29 

3.52 

1.72 

2.77 

174.45 

16.46 

Standard 
Deviation 

*0.49 

*0.77 

*0.45 

0.81 

1.53 

1.00 

5.11 

2.54 

Teacher Factors: 

TEXP Teacher Experience 

TPER Teacher Perception 

TVRB Teacher Verbal Ability 

TABS Teacher Absences 

9.21 

39.62 

26.00 

5.46 

7.09 

4.11 

2.57 

2.92 

School Factors: 

CLSZ Class Size 

INCT Instructional Costs 

34.14 

2413.10 

4.35 

455.18 

* dummy variables 
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Student Factors 

Sex. The study included a total of 652 students of 

which 337 were male and 315 were female. 

Ethnicity. The ethnic ratios were distributed in to 

four categories. There were 518 Caucasian students, 118 

Hispanic students, 13 Black students, and three Other 

students. 

Socioeconomic Status. The districts reported the 

eligibility status of each student as to whether the 

student was eligible for free or reduced priced lunches in 

the federal National School Lunch Program. Of the 652 

students in the study, 195 students were eligible and 457 

students were not eligible for free or reduce priced 

lunches. 

Stability. Four hundred and forty one students 

responded that their families had not moved in the last 

three years that would have caused them to attend 

another school. One hundred and forty-four students 

attended two different schools in the previous three 

years with thirty-four students attending three different 

schools. Thirty-three students responded that their 

families had moved a minimum of four times 

in the previous three years. 

Family Size. The number of brothers and sisters was 

reported by each student ranging from 0-13 siblings. 

Seventy-two students were the only children in the family. 
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Where the students reported having brothers or sisters, 

471 students had 1-2 siblings; 88 students had 3-5 

siblings; 15 students had 6-8 siblings; and six students 

had 9-13 siblings. 

Leisure Time. The students provided an estimate of 

the time they usually spent watching television and 

participating in other hobbies after school hours. Fifty-

nine students responded that they spent about one hour 

involved in leisure activities; 198 reported two hours; 

271 reported three hours; 81 reported four hours; and 43 

reported five or more hours. 

School Days Attended. The data for student 

attendance were extracted from campus records for the 

school year 1992-93. The range for days attended was 154 

to 180 as shown in Table 3.5. 

Table 3.5 

Range of School Days Attended by Students 

Days Attended Number of Students 

180-176 340 
175-171 193 
170-166 90 
165-161 15 
160-156 7 
155-151 4 
150-below 3 
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Parental Involvement. The students indicated the 

degree to which they felt their parents involvement in 

their schooling impacted their learning. A higher value 

indicated that the student perceived the parent as being 

interested in or involved in the schooling process. The 

students' reports ranged from 7-20. 10 students scored in 

the 7-11 range; 84 students scored in the 12-14 range; 352 

students scored in the 15-17 range; and 206 students 

scored in the 18-20 range. 

Teacher Factors 

Teacher Experience. Teachers teaching experience was 

taken from district reports. The number of teaching years 

for the teachers in this study ranged from 1-29 years as 

shown in Table 3.6. 

Table 3.6 

Range of Teachers' Years of Experience 

Years of Experience Number of Teachers 

25 + 
24-20 
19-15 
14-10 
09-05 
04-00 

1 
1 
8 
4 
8 
10 
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Teacher Perception. A teacher perception score was 

indicated by totalling the assigned values to questions on 

the survey, A higher score indicated that the teacher had 

a more positive perception of the climate in the school. 

The scores ranged from 29-45. 

Teacher Verbal Ability. Teachers completed the 

verbal ability test and their scores were derived by 

totaling the number of correct answers. A higher score 

indicated a higher vocabulary level as tested by the 

verbal ability instrument used in the Coleman study. The 

teachers verbal ability scores ranged from 15-29. 

Teacher Absences. Teachers' absences were collected 

from district records according to the number of days the 

individual teacher had been absent from his or her 

classroom during the 1992-93 school year. A higher value 

indicated a higher rate of teacher absence from the 

instructional process. As shown in Table 3.7, the range 

of teacher absenteeism was 1-16. 

Table 3.7 

Range of Teacher Days Absent From the Classroom 

Days Absent Number of Teachers 

0-04 13 
05-09 17 
10-14 1 
15 -H 1 
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School Factors 

Class Size. Class size ranged from 13-29 as shown in 

Table 3.8. 

Table 3.8 

Teachers' Class Size Range 

Number of Students Number of Teachers 

26-30 
21-25 
16-20 
10-15 

16 
5 
9 
2 

Instructional Costs Per Student. The instructional 

cost per student was expressed through the independent 

fiscal audit report. The costs ranged from $2161 to 

$3913. These costs included activities dealing directly 

with the instruction of pupils, such as teacher salaries 

and benefits, classroom supplies, furniture and equipment, 

and classroom computer expenditures. 

Specification of the Endogenous Variables 

For the purposes of this study, the first equation to 

be specified in model form shows the relationships between 

and among the four endogenous variables. The endogenous 

variables were specified as they have been determined to 

be desired outcomes of the educational process in the 
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State. The interrelationships discovered in the 

specification of the educational outputs are shown in 

Figure 3.1. 

Reading Skills < >Math Skills 

Self-Esteem "̂""-̂  Sociability 

Figure 3.1. Model of Endogenous Variable Relationships. 

The procedures for determining the relationships 

among the endogenous variables were influenced by two 

factors: stepwise regression analysis and a priori 

analysis. The relationships between and among the 

endogenous variables were specified using the STEPWISE 

procedures of the SAS system. A priori analysis of the 

educational process was used to support the inclusion of 

the endogenous variables specified in the model. The 

results of the stepwise regression procedures are shown in 

Table 3.9. 

Specification of Exogenous Variables 

Each of the four equations in the model contained 

some, but not all of the exogenous variables included in 

this study. The exogenous variables included in the model 

were selected based on stepwise regression analysis and a 

priori analysis. The relationship between the exogenous 
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variables and dependent endogenous variable were specified 

using the STEPWISE procedure of the SAS system. The 

results of the stepwise regression analysis included those 

variables which may account for the most variance in each 

Table 3.9 

Relationships of Endogenous Variables 

Variable 

El 
Self-
Esteem 

E2 
Sociability 

E3 
Reading 
Skills 

E4 
Math 
Skills 

R-Square 

0.1914 

0.1714 

0.2366 

0.1814 

Adj. R-Sq 

0.1877 

0.1676 

0.2283 

0.1764 

F-Value 

51.133 

44.677 

28.517 

35.854 

Prob>F 

0.0001 

0.0001 

0.0001 

0.0001 

specified dependent variable. The results of these 

stepwise regression procedures are found in Tables 3.10-

3.13. A priori analysis was used to support the inclusion 

or rejection of the exogenous variables used in the 

model's equation. 
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Table 3.10 

Relationship of Self-Esteem to the Exogenous Variables 

Variable Partial Model Contingency F Prob>F 
R-Sq R-Sq Coefficient 

ETHN 0.0114 0.1914 6.7063 9.1375 0.0026 

SES 0.0340 0.1800 13.8819 26.9420 0.0001 

PTIN 0.1460 0.1460 39.2757 111.0987 0.0001 

Table 3.11 

Relationship of Sociability to the Exogenous Variables 

Variable Partial Model Contingency F Prob>F 
R-Sq R-Sq Coefficient 

ETHN 

STAB 

PTIN 

0.0235 

0.0063 

0.1416 

0.1651 

0.1714 

0.1416 

4.1662 18.2656 0.0001 

1.2904 4.8962 0.0273 

20.4646 107.2506 0.0001 
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Table 3.12 

Relationship of Reading Skills to the Exogenous Variables 

ETHN 

STAB 

PTIN 

TEXP 

TPER 

TVRB 

CLSZ 

Variable Partial Model Contingency F 
R-Sq R-Sq Coefficient 

Prob>F 

0.0662 

0.0119 

0.1232 

0.0155 

0.0063 

0.0083 

0.0053 

0.1894 

0.2167 

0.1232 

0.2049 

0.2314 

0.2251 

0.2366 

35.4847 53.0189 0.0001 

16.5170 9.7912 0.0018 

89.1574 91.3198 0.0001 

24.4825 12.6038 0.0004 

8.2164 5.2706 0.0220 

11.4969 6.9608 0.0085 

5.7902 4.4414 0.0355 

Table 3.13 

Relationship of Math Skills to the Exogenous Variables 

Variable Partial Model Contingency 
R-Sq R-Sq Coefficient 

SEX 

FMSZ 

PTIN 

TEXP 

Prob>F 

0.0051 

0.0480 

0.1110 

0.0174 

0.1814 

0.1590 

0.1110 

0.1764 

3.4365 4.0263 0.0452 

17.1378 37.0316 0.0001 

52.9762 81.1647 0.0001 

5.4530 13.6542 0.0002 
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Specification of the Simultaneous-
Eguation Model 

Each of the equations specified thus far suggest only 

a single causation within the model. For the purposes of 

this study, the desired model is nonrecursive, testing 

reciprocal causation among the dependent variables which 

then would allow for the focus to be on the relationship 

between and among the variables in the model. As the 

model builds from a single equation to a multiple 

equation, the model becomes a system of simultaneous 

causation. These types of models are appropriate for the 

simultaneous-equation methods. The specification of the 

simultaneous-equation model is presented in Table 3.14. 

Estimation of the Simultaneous-Equation 

Simultaneous-equation methods estimate relationships 

in a system of two or more equations where the dependent 

variables have a conceptually or mathematically 

interdependent relationship (Godwin, 1985). In the types 

of models where simultaneous methods are appropriate, the 

focus of the model is on the relationship between and 

among the dependent variables in the system (Godwin, 

1985). These variables are viewed in the educational 

field as cause and effect on student production. The 

purpose in the estimation of the model is to explain the 

jointly determined dependent variables. 



Table 3.14 

Simultaneous-Equation Model 
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Dependent 
Variable 

El 
Self-Esteem 

E2 
Sociability 

E3 

Endogenous 
Variables 

E2, E3, E4 

Reading Skills El, E2, E4 

E4 
Math Skills El, E2, E3 

Exogenous 
Variables 

SEX, ETHN, STAB, FMSZ, 
PTIN, TEXP, TPER, TVRB, 
CLSZ 

ETHN, SES, STAB, PTIN, 
TEXP, TPER, TVRB, CLSZ 

SEX, ETHN, SES, STAB, 
FMSZ, PTIN, TEXP, TVRB, 
TPER, CLSZ 

SEX, ETHN, SES, STAB, 
FMSZ, PTIN, TEXP, TPER, 
TVRB, CLSZ 

The system of equations is interdependent and solving for 

one equation will simultaneously solve the other. This 

process will create "causation" in both directions 

resulting in simultaneity bias, which will arise whenever 

a variable on the right side of the equation is itself 

dependent on the endogenous variable in that same equation 

(Godwin, 1985). The simultaneity bias will be extracted 

by virtue of measuring the relationships using the 

least-squared statistical methods. These simultaneous-

equations do depict more accurately the reality of the 

educational process than do other statistical measures. 
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The statistical instrumentation used in the estimation of 

the simultaneous-equation in this study was a continuous, 

multi-phased process using two-stage least-squares and 

three-stage least-squares analyses. The results of the 

more efficient three-stage least-squares are presented in 

Tables 3.15-3.18. The two-stage least-squares and 

three-stage least-squares analyses were performed using 

the SYSLIN procedure of the SAS system. 

Summary 

The purpose of this chapter was to describe the 

methods used in the investigation. The descriptions of 

the school districts involved along with the general 

specification and definition of the variables used for the 

study were presented. The statistical procedures were 

discussed and the resultant data were presented. 
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Table 3.15 

3SLS and T Ratios 

Dependent 
Variable 

El 
Self-Esteem 

(in parentheses) for 

Endogenous 
Variables 

Sociability 
0.0014 
(3.217) 

Reading Skills 
0.4314 
(0.787) 

Math Skills 
0.3310 
(0.973) 

Self-Esteem 

Exogenous 
Variables 

Sex 
0.0452 

(-2.007) 

*Ethnicity 
0.0002 

(-3.739) 

Stability 
0.0273 
(2.213) 

Family 
Size 
0.0001 

(-5.943) 

*Parental 
Involvement 
0.0001 
(8.373) 

Teacher 
Experience 
0.0002 
(3.714) 

Teacher 
Perception 
0.0057 
(2.775) 

Teacher 
Verbal 

0.0848 
(-1.726) 

Class Size 
0.0355 

(-2.107) 

* significant at the .05 level 
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Table 3.16 

3SLS and T Ratios (in parentheses) for Sociability 

Dependent 
Variable 

E2 
Sociability 

Endogenous 
Variables 

Self-Esteem 
0.0012 
(3.247) 

Reading Skills 
0.4997 
(0.675) 

Math Skills 
0.3631 

(-0.910) 

Exogenous 
Variables 

*Ethnicity 
0.0001 

(-5.895) 

Socio-
Economic 
Status 
0.0005 

(-3.478) 

*Stability 
0.0012 
(3.252) 

*Parental 
Involvement 
0.0001 
(8.264) 

Teacher 
Experience 
0.0001 
(4.201) 

Teacher 
Perception 
0.0057 
(2.775) 

Teacher 
Verbal 

0.0848 
(-1.726) 

Class Size 
0.0355 

(-2.107) 

* significant at the .05 level 
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Table 3.17 

3SLS and T Ratios 

Dependent 
Variable 

E3 
Reading Skills 

(in parentheses) 

Endogenous 
Variables 

Self-Esteem 
0.2462 
(1.161) 

Sociability 
0.3243 
(0.986) 

Math Skills 
0.0001 
(4.661) 

for Reading Skills 

Exogenous 
Variables 

Sex 
0.0452 

(-2.007) 

•Ethnicity 
0.0002 

(-3.739) 

Socio-
Economic 
Status 
0.0005 

(-3.478) 

•Stability 
0.0273 
(2.213) 

Family 
Size 
0.0001 

(-5.943) 

•Parental 
Involvement 
0.0001 
(8.373) 

•Teacher 
Experience 

0.0002 
(3.714) 

•Teacher 
Perception 

0.0220 
(2.146) 



131 

Table 3.17 (Continued) 

•Teacher 
Verbal 

0.0085 
(2.614) 

•Class Size 
0.0355 

(-2.107) 

• significant at the .05 level 



Table 3.18 

3SLS and T Ratios (in parentheses) for Math Skills 

132 

Dependent 
Variable 

Endogenous 
Variables 

Exogenous 
Variables 

E4 
Math Skills Self-Esteem 

0.1778 
(1.349) 

Reading Skills 
0.0001 
(4.384) 

Sociability 
0.2117 

(-1.250) 

•Sex 
0.0452 
(2.410) 

Ethnicity 
0.0005 

(-3.478) 

Socio-
Economic 
Status 
0.0005 

(-3.478) 

Stability 
0.0273 
(2.213) 

•Family 
Size 
0.0002 
(3.657) 

•Parental 
Involvement 
0.0001 
(9.791) 

•Teacher 
Experience 

0.0001 
(4.201) 

Teacher 
Perception 
0.0057 
(2.775) 

Teacher 
Verbal 

0.0848 
(-1.726) 
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Table 3.18 (continued) 

Class Size 
0.0355 

(-2.107) 

• significant at the .05 level 



CHAPTER IV 

PRESENTATION OF THE RESULTS 

The purpose of this study was to determine the 

relationships between selected endogenous variables and to 

investigate the relationships between and among selected 

exogenous variables and specified endogenous variables. 

The study examined the production function of the 

educational process using an estimated simultaneous-

equation model. This chapter provides an analysis of the 

specified model and the estimated results of the 

educational process as shown through the simultaneous-

equation model. 

Simultaneous-Equation Model 

The model in this investigation contained four 

endogenous variables: self-esteem, sociability, reading 

skills, and math skills as outputs of the educational 

process. These variables are described as endogenous 

because the variables are hypothesized to be influenced by 

another variable. The variables specified as schooling 

inputs into the system included measures of student 

factors, teacher factors, and school factors. The 

individual variable characteristics were described in 

Chapter II of this study. 

134 
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The simultaneous-equation model was derived for each 

of the four dependent output variables according to the 

procedures specified in Chapter III. The model was 

demonstrated in Table 3.10 and the equation was estimated 

by using two-stage least-squares and three-stage 

least-squares regression analysis. 

Three-Stage Least-Squares Regression 
Analysis Results 

The statistical measures used to determine the 

results of the education production function included 

correlational techniques which simultaneously solve 

multiple equations. This investigation included a system 

of four equations. Each of the four equations represented 

one of the selected endogenous variables to act as the 

dependent variable in the equation used in this study. 

These four equations included four endogenous variables 

and fifteen exogenous variables. Exogenous variables are 

defined as input variables. Their values are determined 

outside the specified model and affect the endogenous 

variables through the equation. For each equation, the 

dependent variable was specified and then the system 

examined for interdependent relationships among the 

remaining endogenous variables and specified exogenous 

variables. The statistical method employed to estimate 

the relationships was two-stage least-squares and 

three-stage least-squares. A three-stage least-squares 
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equation was reported because it produces very precise 

estimates of coefficients with small standard errors, 

which increases the likelihood that statistically 

significant relationships will be found (Godwin, 1985). 

Self-Esteem 

The model equation for the dependent variable 

self-esteem included three endogenous variables and nine 

exogenous variables. Figure 4.1 presents a graphic 

representation of the effects of the endogenous and 

exogenous variables on the dependent variable self-esteem. 

Of the endogenous variables, sociability was 

statistically significant at the .05 level. The model was 

not quite successful in explaining the variation in the 

scores presented for self-esteem. The model was only able 

to explain 21% of the variation of the scores in self-

esteem. The only significant variable in explaining this 

variation was sociability (t-value = 3.217 and the p of 

.0014). These results suggest that a student's feeling of 

self-esteem may be affected by their interest in others 

and the reciprocal concern for themselves from others. 

The exogenous variables regressed against the 

dependent variable self-esteem indicated that higher 

self-esteem is a function of higher parental involvement; 

being a member of ethnic groups other than Hispanic; and 

being a member of a socio-economic group whose SES status 
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Dependent 
Variable 

Endogenous 
Variables 

Exogenous 
Variables 

Sex 

Self-
Esteem 

Sociability 

Reading , 
Skills 

«Math 
Skills 

Ethnicity 

Stability 

Family Size 

Parental 
Involvement 

Teacher 
Experience 

.Teacher 
Perception 

Teacher 
Verbal 

Class Size 

Figure 4.1. Effects of Endogenous and Exogenous Variables 
on Self-Esteem. 
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indicated a student who was not eligible to receive free 

and reduced meals. The results of the equation indicate 

that higher parental involvement, being non-Hispanic, and 

having a higher SES status may directly affect a students 

self-esteem by virtue of the .05 level of statistical 

significance. As Murnane (1983) suggest, students from 

low SES families who attend schools with a high proportion 

of high SES students make more progress than students who 

attend schools in which most children come from low SES 

families. The remaining six exogenous variables left in 

the equation were significant at the .1500 level. 

Sociability 

Of the four equations presented in this study, 

socicibility was the only dependent variable that showed 

little or no correlation to the specified endogenous 

variables in the equation. An analysis of the total 

equation may indicate that this dependent variable may be 

more affected by the family rather than variables within 

the educational structure as observed by the correlations 

of factors such as: ethnicity, stability, and parental 

involvement. These variables, along with other variables, 

are related to the familial structure which has its own 

definitions and belief systems and are independent of what 

can be controlled by schools. Many times, these family 
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belief systems and public education goals are not always 

in concert with one another. 

Of the exogenous variables only three, parental 

involvement, ethnicity, and stability showed any 

correlation in the equation. These variables were 

significant at the .1500 level. The resultant model 

predicted the highest level of student sociability 

associated with being a non-Hispanic student who has a 

higher level of stability, with stability being defined in 

this study as students who are members of families who 

have not moved during the previous three years which 

caused the student to be enrolled in a different school. 

As was expected, parental involvement was an indicator 

that represented a stronger sense of belonging and 

responsibility in the educational setting. 

Approximately only 12% of the variation of 

sociability was accounted for in this model. Figure 4.2 

presents a graphic representation of the effects of the 

endogenous and exogenous variables on sociability. 

Reading Skills 

The results of this model showed a positive 

correlation between reading skills and each of the 

following endogenous variables: math skills, sociability, 

and self-esteem. Only math skills were consistently 

significant at the .0001 level. This was an expected 
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Dependent 
Variable 

Sociability 

Endogenous 
Variables 

Self-Esteem 

Reading 
Skills 

Math Skills 

Exogenous 
Variables 

Ethnicity 

Socio-
Economic 
Status 

Stability 

Parental 
Involvement 

Teacher 
Experience 

Teacher 
Perception 

Teacher 
Verbal 

Class Size 

Figure 4.2. Effects of Endogenous and Exogenous Variables 
on Sociability. 
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outcome as suggested a priori. An observation, which 

consistently proves itself through experiences by this 

researcher is students who do well in one cognitive area 

generally will also achieve well in another cognitive 

area. 

Of the ten exogenous variables included in the final 

model, each was significant at the .1500 level. The model 

predicted that the highest reading scores may be 

associated with the following characteristics: being 

Caucasian, coming from a fcotiily who has been stable, being 

enrolled in smaller class sizes, having parents being more 

involved in the student's education, studying with a 

teacher who has more years of experience and who perceives 

their students in a more positive manner. The major 

surprise finding in this model was the correlation of 

lower verbal skills of the teacher to higher reading 

scores of the students. This conclusion would not seem to 

be consistent with a priori expectations as current 

research (Hanushek, 1972) indicates that a teacher with 

more expansive verbal skills has been associated with 

higher levels of student achievement. A general 

conclusion on the contradictory findings of this study in 

relation to prior research may be found in the 

accumulative effect of the educational process and not 

just a single variable such as the verbal ability of their 

respective teacher for this one isolated year. The 
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cognitive scores for this study were not analyzed in an 

accumulative format comparing the amount of growth from 

one year to the next. 

The ten variables specified in this model accounted 

for approximately 36% of the outcome variance of reading 

skills. Figure 4.3 presents a graphic representation of 

the effects of the endogenous and exogenous variables on 

reading skills. 

Math Skills 

Figure 4.4 contains the model representing the 

effects of the endogenous and exogenous variables on math 

skills. The results of the model show higher 

correlations, as expected, with reading skills at the 

.0001 level while the two remaining endogenous variables 

sociability and self-esteem showed slight positive 

relationships. 

Of the exogenous variables, the following four 

exogenous variables were significant at the .05 level: 

parental involvement, family size, teacher experience, and 

sex. The model predicted that higher math scores are 

associated with students who are female, from a smaller 

family, and whose parents are more involved with the 

students schooling process. The students were also more 

likely to have higher math skills when taught by a teacher 

with more experience. A general conclusion in relation to 
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Dependent 
Variable 

Endogenous 
Variables 

Exogenous 
Variables 

Reading ̂  
Skills 

Self-Esteem 

Sex 
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Socio-
Economic 
Status 

Teacher 
Perception 

Teacher 
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Class 
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Family Size 

Parental 
Involvement 

Teacher 
Experience 

Figure 4.3. Effects of Endogenous and Exogenous Variables 
on Reading Skills. 
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Teacher 
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Figure 4.4. Effects of Endogenous and Exogenous Variables 
on Math Skills. 
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this study's results that higher math scores were 

associated with females is consistent with research 

(Summers and Wolfe, 1977) for this particular age group 

used in this analysis. 

Endogenous Variables 

The analysis of this educational production function 

may best be summarized by showing the interrelatedness 

between and among the endogenous variables. The arrows 

in Figure 3.1 indicate the direction of the estimated 

causal effect of the dependent variable on the remaining 

endogenous variables. The interrelatedness of this study 

can also be presented as a mathematical equation as shown 

in Figure 4.5. All structural equations were significant 

and positive at the .05 level. 

It is clear from the results of this study that there 

are multiple processes and outcomes associated with the 

educational process. The following endogenous variables 

were found to be jointly determined, showing 

interdependent relationships, in this study: 

(a) Self-Esteem and Reading Skills; 

(b) Self-Esteem and Math Skills; and 

(c) Reading Skills and Math Skills. 

These specified relationships consist of a chain of 

causations among and between the endogenous variables. 

Each of the endogenous variables noted showed a reciprocal 
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General Production Function Model: Qx = f(Px, Pn) 

SE = f(MA, RD, Pn) 

SO = f ( Pn) 

RD = f (SE, SO, MA, Pn) 

MA = f(SE, SO, RD, Pn) 

where as: SE = Self Esteem 

SO = Sociability 

RD = Reading Skills 

MA = Math Skills 

Pn = Inputs 

Figure 4.5. Educational Production Function Equation of 
the Endogenous Variables. 

relationship in the equation where the effects of the 

relationship moved backwards and forwards between the two 

expressed variables. The resulting model suggests that 

desired outcomes of the schooling process may be 

reactionary in proportionate directions. For example, if 

a student's self-esteem is impacted in a negative manner, 

the student's reading skills could suffer. The model 

suggests that certain outcomes could be affected directly 

by other desired outcomes of the educational process. A 

conclusion that would follow from this finding would be 

that educators need to focus not only on academic 

achievement, but also on affective outcomes such as self-

esteem which was indicated in this study. 
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Exogenous Variables 

The results of the analysis of the exogenous 

variables in relation to the endogenous variables 

indicated that the specified exogenous variables do not 

consistently determine the outcomes of the educational 

process. The following section contains an individual 

account and synopsis of the exogenous variables. 

Student Factors 

Sex was specified in three equations, showing a 

positive relationship in only one. This finding was 

consistent with Summers and Wolfe (1975) conclusions for 

this age group. 

Ethnicity was specified in all four equations. This 

variable showed positive relationships in three equations. 

The analysis indicated that a member of an ethnic group 

other than Hispanic had higher levels of self-esteem as 

well as a higher level of belonging and sense of 

responsibility. This study also found a direct positive 

effect on reading skills when the student was Caucasian. 

It could be noted then that language barriers may be a 

cause of the difficulties encountered by Hispanic students 

by creating separations from fellow classmates due to 

academia and language needs and special program labeling 

such as limited English proficient. 
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Socioeconomic Status was specified in three 

equations. This variable had no significant relationships 

within the structural equation, but appeared to impact the 

endogenous variable self-esteem as it was specified in the 

three equations in which it was a part. The results of 

this study indicate a congruence with current research 

concerning a student's SES status. It is suggested a 

priori and by research (Murnane, 1983; Winkler, 1975) that 

the relationship of a students SES to achievement may not 

be statistically significant but can be a determining 

factor especially in student pre-readiness skills as they 

enter the educational system. The lower SES status 

families financial burdens may inhibit the level and 

amount of adolescent growth experiences the children 

encounter before they enter school. 

Stability was specified in all four equations, 

showing a slight, but positive relationship with two of 

the endogenous variables: sociability and reading skills. 

The results suggest that students who are subject to fewer 

familial moves during their educational days would be more 

likely to have success in the desired outcomes of 

schooling. The results of this investigation are 

consistent with the actual effects of current practice in 

the schools. A view of this researcher is that the longer 

a student is exposed to a similar, continuous 

instructional delivery, the better the chance the student 



149 

will acquire the prescribed skills. Therefore, students 

coming from a family that moves more frequently will be 

deprived of the benefits associated with the continuous 

instructional model. 

Family Size was specified in three equations with a 

significant, positive relationship to higher math skills. 

The results show a tendency for children coming from 

smaller families to have a higher level of math skills due 

to the fact that smaller families would seem to provide 

more time for parents to spend with their children. 

Concurrently, smaller families may be highly correlated 

with SES. Research and a priori reasoning suggest that 

the relationship between student achievement and family 

size is negatively impacted as the family grows larger in 

numbers. 

Leisure Time did not meet the entry requirements and 

was not specified in any of the structural equations. 

Number of School Days Attended did not meet the entry 

requirements and was not specified in any of the 

structural equations. The analysis of this study provided 

an interesting result, as the conclusions seemed to be 

contrary to much of the current research (Student 

Absenteeism, 1978). A priori reasoning would also suggest 

that being in school more days would increase the 

likelihood of higher rates in achievement. An explanation 

for the non-inclusion of the variable could be the 
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activities which take place in the classroom may be of 

more importance than the days spent in the classroom. 

Parental Involvemeni- was the most active of all the 

specified exogenous variables, being in all four equations 

and showing a positive significant relationship to all 

endogenous variables in this investigation. A priori 

reasoning and current research (Mayeske, 1973) support 

these particular findings as the involvement of parents in 

a student's education impacts in positive manners. 

Parental involvement increases the likelihood of higher 

self-esteem as well as an increase in self-worth and 

responsibility in the student. With the aforementioned 

noncognitive variables being positively affected, the 

cognitive variables of reading skills and math skills were 

also shown to be influenced in a positive manner by the 

involvement of the student's parents. A priori reasoning 

and current research (Henderson, Marrburger, & Ooms, 1986) 

indicate that the more a parent is involved in the 

education of their children, the more likely the child 

will show success in their endeavors. When the parent has 

been recognized as an advocate of the educational process, 

the students, in turn, can see how important the parents 

feel a good education is essential to the attainment of a 

productive future for the child. Without the parent 

assuming this strong support role, the chances of success 

diminish. 
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Teacher Factors 

Teacher Experience was specified in all four 

equations. There is general agreement between current 

research (Hanushek, 1972; Murnane & Phillips, 1981; 

Summers & Wolfe, 1975) and the findings of this study that 

the experience of a teacher positively affects the 

performance of students in the two cognitive domains 

specified in this equation: reading skills and math 

skills. This was shown in a normal plot to be a nonlinear 

relationship. As the relationship developed in equation 

form between the years of experience of the teacher and 

student achievement, the results did not proportionately 

develop with equivalent student academic growth in 

relation to a year of experience for the teacher. Even 

so, the cumulative effect of experiences is an important 

principle of human development. Any message that invites 

people to be able, valuable, and responsible is not wasted 

(Purkey & Novak, 1984). This study did not examine the 

impact of teacher experience in students with differing 

abilities. 

Teacher Perception of School Climate was specified in 

all four equations. The results indicated a significant, 

positive relationship with student's reading skills when 

teachers' perceptions of the school climate were positive. 

These conclusions are in concert with current research 

(ERS, 1985) and a priori beliefs concerning the attitudes 
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of teachers in relationship to student outcomes. The 

developed attitudes of the teachers are derived from their 

perceptions of students, parents, and organizational 

climate, all of which can have an impact on the 

instructional delivery process of the individual teacher. 

Teacher Verbal Ability was specified in four 

equations. Unexpectedly, a student's reading skills were 

not significantly impacted in a positive manner by the 

verbal ability of their teacher. The level of positive 

significance for this variable in all equations associated 

in this study was somewhat disappointing as a priori 

reasoning and current research (Glasman & Biniaminov, 

1981; Robbins, 1975) would argue that the verbal ability 

of the teacher would indeed be associated with strong and 

consistent positive effects in at least the specified 

cognitive outcome equations. 

Teacher Absenteeism did not meet the entry 

requirements and was not specified in any of the 

structural equations. Once again, the findings of this 

particular study proved to be somewhat different than what 

intuition and research would indicate. It is possible 

that the little variation in the levels of teacher 

absences across the equations precluded any further 

inclusion of this variable in the final equations. 
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School Factors 

Class Size was specified in four equations and the 

findings indicate that a smaller class size positively 

affects the relationship with students' reading skills. 

This finding is consistent with current research (Murnane, 

1981; Walberg, 1982). The determination of how many 

students should be in a class was not included in this 

particular study. 

Instructional Costs Per Student did not meet the 

entry requirements and was not specified in any of the 

structural equations. The findings of this study were 

somewhat confounding as prior research consistently found 

negative relationships to achievement. The argument as to 

these findings might be pursued by the fact that averaging 

the cost factors of the four school districts across the 

equations skewed the results. Perhaps findings on the 

effectiveness of instructional costs did not emerge 

because these averages disguised the true impacts. Of the 

four districts chosen for this study, the larger district 

had a substantially less costs per student and on an 

average higher achievement scores than the other three. 

Therefore, the average of costs was considerably 

diminished due to the higher numbers of students with 

substantially less costs per student. Averaging allows 

the negative effects to offset the positive ones. A great 
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deal of interaction was anticipated in this study, but 

little actually took place. 

Pupil/Teacher Ratio did not meet the entry 

requirements and was not specified in any of the 

structural equations. This variable may be a statistical 

factor that might preclude entry into the equation due to, 

in part, to intercorrelations among this variable and the 

other exogenous variables. 

The analysis of the exogenous variables indicate that 

parental involvement impacts consistently in a positive 

direction with the endogenous variables more than the 

other variables chosen as educational outcomes in this 

study. The results show there are multiple variables 

which do affect the outcomes of the educational process. 

These results indicate many positive relationships 

throughout the study, but no variable by itself 

consistently resulted in significant positive/negative 

relationships to the specified educational outcomes of 

this investigation. 



CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

This chapter contains a brief review of the 

background and purpose of the study as presented in the 

first four chapters. In addition, a summary of the 

findings and resulting conclusions have been included. 

Finally, an attempt to determine the significance of the 

conclusions of the study is provided with respect to 

recommendations for practice, policy, and future research. 

Summary of the Study 

The importance of knowing the production 

relationships in the educational sector has stimulated 

much recent research. The effort presented in this study 

is an extension of this line of research by positing a 

simultaneous-equations approach for viewing the 

educational process. 

The investigation reported here substantiated the 

utility of a comparative analysis in looking at the 

processes of educational production. This study used a 

comparison which involved the specification and estimation 

of separate educational production functions for different 

types of cognitive and noncognitive outcomes of education 

production in fifth grade classes in selected West Texas 

public school districts. 

155 



156 

The major objectives of this research were twofold: 

first to determine the relationships among selected 

endogenous variables; and second, to investigate the 

relationships between and among selected exogenous 

variables and the specified endogenous variables. As was 

previously discussed, there are multiple events taking 

place during the educational process. 

This effort involved the estimation of a model of 

the schools that more nearly mirrors what is known of the 

educational process. The endogenous and exogenous 

variables were derived from current research, previous 

research, and a priori knowledge of the educational 

process and included variables related to outcomes of 

education including student factors, educator factors, 

school factors, and out-of-school factors. 

The endogenous variables specified for this 

investigation were: self-esteem, sociability, reading 

skills, and math skills. The variables specified for this 

study have been delineated by the Texas State Board of 

Education (TEA, 1991) and the United States Department of 

Labor Secretary's Commission SCANS (1992) technical report 

as being desired outcomes of the educational process. The 

variables were specified on the assumption that 

educational outcomes are jointly determined to each other. 

The exogenous variables specified for this study 

included inputs which are considered to have potential 
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influence on outputs in the educational process. The 

variables included inputs derived from student factors, 

teacher factors, and school factors. 

The data for this investigation were derived from 

four West Texas public school districts. The study 

included 652 fifth grade students and their respective 

teachers. 

The usefulness of the model was illustrated by 

estimating a four equation simultaneous-equations system 

for a sample of students from these specified West Texas 

public school districts. 

The statistical procedures used to create the 

specified models was the STEPWISE regression procedures of 

the SAS system. The simultaneous-equation system was 

estimated by using the three-stage least-squares 

regression analyses which were performed using the SYSLIN 

procedure of the SAS system. 

This study examined the interrelatedness of selected 

variables which are believed to describe the educational 

process. The data, as much as possible, were aggregated 

at the student level as suggested by prior research. The 

data related to the specified variables were confined to 

the fifth grade students and their respective teachers 

during the 1992-93 school year. This study was ex post 

facto in nature, therefore causal relationships can not be 

determined and any conclusions derived can not be 
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generalized beyond the specification of this study. 

One must be cautious not to extrapolate beyond the 

scope of the results, especially when one reflects on the 

long history of conflicting empirical research in 

education production function. 

Conclusions 

The conclusions of this study are presented in two 

parts, each corresponding to the two objectives developed 

for the purpose of this study. 

Objective One 

The relationships among selected endogenous 

variables. Results include: 

1. In this study, it was shown that the educational 

process consists of multiple, interrelated outputs. 

2. In the educational process, attitudinal variables 

such as the perceptions of students (parental involvement) 

and teachers (school climate) are both important inputs 

and outputs of the educational process. 

3. When the model was estimated using 3SLS, the 

following endogenous variables were found to have 

interdependent relationships: (a) Reading Skills and Math 

Skills; (b) Reading Skills and Self-Esteem; and (c) 

Self-Esteem and Math Skills. These relationships provided 

estimated causal effects of one variable on another in the 
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specified equations as shown in Figure 3.1 and discussed 

in Chapter IV. 

4. There appears to be relationships between 

cognitive and noncognitive outcomes of the educational 

process. The relationships shown in this study between 

self-esteem and reading and math skills play an important 

role in the desired outcomes of education. The level of 

internal feelings of the student tend to have a causal 

effect on the cognitive functions of the educational 

process. As Purkey and Novak (1984) suggest, "Everyone 

and everything in and around schools serve as signal 

systems that invite or disinvite success in school (p. 

xi). A student's higher level in a noncognitive variable 

such as self-esteem could allow for that particular 

student to exhibit higher levels of achievement in the 

cognitive outcomes. If this be the case, and if 

noncognitive outcomes are a desired outcome, then further 

evaluations should be developed that will quantify the 

level in which the incorporated noncognitive objectives 

should be taught in the curriculum and how the objectives 

will be evaluated. 

Objective Two 

The relationships between selected exogenous 

variables and the specified endogenous variables. 

Results include: 
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1. Student background and, particularly, teacher 

factors especially teacher experience, significantly 

influenced in a positive direction the students' 

achievement in the two specified cognitive outcomes of 

this study. 

2. There appears to be no distinct pattern 

established, with the exception of parental involvement, 

in which the exogenous variables significantly affect the 

specified outcomes of the educational process. There 

appears to be a growing belief among non-educators that 

school inputs into the educational process are almost 

unrelated to outputs. This study does not support such a 

view. The variables used in this study as teacher 

factors, for example, even with the crude measures 

available here, appear to be very important at some point 

and time during the educational delivery process. 

3. As in many previous studies, this research 

stressed the importance of a student's background and home 

environment as demonstrated in each equation. Parental 

involvement was positive and statistically significant in 

all four specified equations at the .0001 level, ethnicity 

was statistically significant (positive) in three of the 

specified equations while family size and stability were 

statistically significant (positive) in two specified 

equations, and sex was statistically significant 

(positive) in one specified equation. 
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4. The resultant educational production function 

equations for this analyses are represented in the 

following form: 

Self-esteem = f(Sociability, Math skills, Reading skills. 

Sex, Ethnicity, Stability, Family size. 

Parental involvement. Teacher experience, 

Teacher perception. Teacher verbal 

ability. Class size); 

Sociability = f(Ethnicity, Socio-economic status. 

Stability, Parental involvement. Teacher 

experience. Teacher verbal ability, Class 

size); 

Reading = f(Self-esteem, Sociability, Math skills, 
skills 

Sex, Ethnicity, Socio-economic status. 

Stability, Family size. Parental 

involvement. Teacher experience. 

Teacher perception. Teacher verbal. 

Class size); 

Math skills = f(Self-esteem, Sociability, Reading skills. 

Sex, Ethnicity, Socio-economic status. 

Family size. Stability, Parental 

involvement. Teacher experience. Teacher 

perception. Teacher verbal ability. Class 

size). 
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These findings support previous studies indicating 

there are multiple relationships and causal relationships 

which do affect the desired educational outcomes. These 

findings indicate that all individuals directly involved 

in the schooling process, namely teachers and students 

must optimize the variables of learning simultaneously in 

order to realize the maximum learning potential. 

Implications 

Educators must become familiar with the many 

variables that impact student outcomes. Allowances can 

then be made during the instructional processes for the 

interactions of the specified variables that have been 

found to make a difference in terms of students' success 

in schools. For example, matching teachers with more 

experience with students who have lower math skills has 

been found to have a positive influence on students' math 

scores. This investigation also supports the findings in 

previous research that no one variable dominates learning. 

There are many factors that seem to be of importance, but 

not sufficient enough to single-handedly produce the 

desired outcomes. For example, the interaction of the 

variables sex, stability, and class size were shown to 

affect the reading skills of students. 

Of the many factors associated with desired 

educational outcomes, this investigation revealed that 
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some variables cannot be controlled by the schools, but 

none the less are pertinent factors, which can influence 

the level of achievement that a student is able to attain. 

This study demonstrated that parental involvement, 

ethnicity, family size, stability, and sex were shown to 

positively affect student outcomes. The prevailing 

question then, is can we as educators stand back and be 

aloof to family issues, over which schools have little 

control or must we confront those very issues. Some 

variables cannot be manipulated, e.g., a student's sex, 

the ethnic background, or even the family size. But, we 

serve students daily in our schools who bring to the 

classroom varied characteristics that can impact their 

success. It is imperative for practicing educators to 

understand the impact these family-related characteristics 

have on both the cognitive and noncognitive outcomes of 

the students. 

A major problem for practitioners is addressing the 

issue of which family-related variables the school can 

control. Should we as educators address these issues as 

we plan curriculum and provide instruction in the 

classroom? 

The variables associated with some of these familial 

structural issues most certainly should be dealt with by 

governmental social service programs already in place, 

such as health and social-related services. At the 
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present time, there are social issues involving students 

that go beyond the schools' ability to handle. 

Practitioners and policymakers must engage in serious 

discussions about the interactive effect of the variables 

that tend to influence students' success and come to terms 

with the fact that there are some over which schools have 

control, but others that reflect broader social issues 

that can best be handled through other government 

agencies. School instructional processes are difficult 

enough without the inclusion of social service programs in 

which educators have little or no training. 

The one variable included in this investigation that 

is worthy of pursuing further would be parental 

involvement. This particular variable was by far the most 

influential variable affecting student achievement gains 

and is discussed in the next section in terms of what 

practitioners can do in the schools to enhance it. 

Implications for Practitioners 

Too often input/output theoretical models about the 

schooling process stop at giving only the results of the 

study. It was the desire of this researcher to not only 

construct the theoretical model, but also to make the 

results more relevant to practitioners by providing a 

discussion of practical ways to incorporate the findings 

of this study into their educational process. 
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Policymakers and educators will have to decide 

whether these particular findings could best be dealt with 

through staff development or through working with 

individuals within the structure of the current 

educational delivery system. For example, organizational 

climate was considered to be an important determinant of 

the outcomes of the educational process. Educational 

organization climate can be considered in two forms: the 

effects of climate on the entire organization or on a 

particular classroom. The decision then is to decide the 

form of staff development needed by determining which 

level (group or individual) of organizational climate is 

to be impacted by the staff development program. This 

type of dual issue is precisely what makes education such 

a unique endeavor to accomplish. 

Given the positive correlation between students' 

sociability and self-esteem, group work in the classroom 

might be a desirable practice. Students working together 

in groups might enhance the self-esteem of a student, who 

learns to work collegially with other students. Also, the 

practice of building group responsibility and personal 

accountability within the group might develop a stronger, 

healthier sense of respect for others. 

The findings showed parental involvement, ethnicity, 

and teacher experience were the variables most frequently 

included in the specified models. Parental involvement is 
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an area in education where schools have only modestly been 

able to realize fully the potential impact. According to 

this study, educators must find appropriate ways to 

incorporate the involvement of parents into the 

educational activities of their children. Parenting 

programs have been initiated in many districts in an 

effort to teach parents to better prepare their children 

for the education process and to become involved at an 

early stage in their child's education. Parenting skills 

involve health issues, nurturing issues, and educational 

readiness preparation. These programs should be 

encouraged to continue as the cost for them in the long 

run should be less expensive than the remediation programs 

that are currently used. It is difficult to determine the 

meaning and power of such parental programs, but we cannot 

afford to ignore this issue any longer. There are many 

activities in which parents and students interact with 

each other that would facilitate parental involvement in 

their child's education. Benson and his colleagues (1980) 

suggested that parental involvement can occur both in 

school and in unconventional learning environments. They 

mentioned, for example, duel participation in hobbies. 

This represented parent support and encouragement of a 

child's interest and efforts to learn skills and was seen 

as a positive parental involvement activity. Parent and 

child interaction time at meals and other activities seem 
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to enhance children's educational prospects and should be 

encouraged by educators. 

There might be activities that educators could do in 

the school environment that might foster the growth of 

parental involvement. These activities might include 

inviting the parents of students to eat lunch at the 

school, take parents on field trips with their children. 

The use of parents as volunteers in the classroom setting 

could impact more than just parent involvement issues. 

One final approach may be to implement parenting classes 

which could influence how parents respond to their 

children at home concerning their education. 

Contributions that parents can make, such as 

providing help with homework and making sure that there is 

a place to do homework, can significantly increase their 

child's opportunity to acquire the necessary time and 

atmosphere to complete the given task. These simple 

processes are positive influences which are necessary to 

provide the necessary skills and attitudes to the student. 

A critical component for parental involvement is for 

parents to reinforce in the home environment those 

positive educational values practiced by educators. 

Reinforcement in the home environment what the teachers 

advocate as important is critical in forming the students 

values concerning their education. Finally, consideration 

of the parents involvement in parental organizations. 
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volunteer activities, and attendance at school functions 

can have positive impacts on students. 

This research suggests that students' ethnicity is an 

important influence on the desired outcomes of education. 

However, extreme care must be taken in interpreting this 

particular finding because of the moderating effect of 

other variables, such as socioeconomic status (SES) and 

mobility rate. In this study, Hispanic students generally 

were classified as lower SES due to the disproportionate 

rate at which they qualified for free and reduced-priced 

lunches under the National School Lunch Program. 

Moreover, Hispanic families tended to move more frequently 

during the previous three years than White families. 

Therefore, it is not ethnicity per se that impacts on the 

desired outcomes of schooling, but rather the devastating 

influence that poverty and family mobility have on a 

child's cognitive and noncognitive development in the 

schools. 

The application of these findings for practitioners 

suggest that culture influences a child's perceptions, 

communication (language barrier), learning strategies, and 

cognitive learning styles. Instruction should be 

responsive to the cultural differences without sacrificing 

established expectations. The avoidance of cultural 

stereotyping is of paramount importance in order to break 
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down the barriers which could inhibit the educational 

process. 

Researchers have identified typical learning styles 

associated with different ethnic groups. It has also been 

shown that there are great variations within groups, which 

means educators must use multiple teaching strategies. 

The biggest blind spot for educators is an attempt to 

treat all students the same in order to be fair when in 

reality, students are all different. 

Recommendations 

The results of this input-output analysis indicate 

that there are multiple, interrelated variables that can 

affect the outcomes of the educational process. The 

findings of this study obviously raise a number of 

unanswered questions that would profit from additional 

research and further discussions among academics, policy

makers, and practitioners. 

A major problem is how to design policies that will 

provide students with the proper exposure to the variables 

associated with higher levels of achievement, and 

conversely how to implement policies that will minimize or 

eliminate the negative impact of other variables. These 

variables, as shown in this study, are not always under 

the direct control of the schools, such as certain student 

characteristics or family-related variables. Another 
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important issue is that of school funding. Because school 

expenditures are not systematically related to 

performance, policies should not be formulated principally 

on the basis of expenditures alone. Money is necessary to 

purchase supplies and pay salaries, but in this study 

money did not significantly contribute to any of the 

specified outcomes. Clearly, some schools use money more 

productively than others. However, without adequate 

funding, even the best intentions cannot eradicate 

barriers to the educational process. Underfunding 

education influences not only tangible teaching supplies, 

but can be a detractor when recruiting high quality 

personnel to work in the district. Although some of the 

results of this investigation were not at all expected, it 

is believed by this researcher that positive achievement 

growth can be increased by targeting school monies to 

those variables that have been shown to have a positive 

impact on student outcomes. 

Researchers, policymakers, and practitioners will have 

to continue to struggle to determine how the related 

student factors of the home, school, and classroom 

influence the specified educational outcomes. Once these 

conditions are agreed upon, research can be directed 

toward the variance in student achievement that can be 

controlled by the schools. At the same time, other 
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governmental programs can be directed to the out-of-school 

variables. 

The production function analysis provides a tool to 

identify determinants of the educational process, but is 

not fine tuned enough to produce information suitable to 

making holistic organizational policies. The findings of 

this study do add to the growing knowledge base concerning 

the variables which are significant determinants of the 

desired outcomes of education. These findings may help to 

develop changes in current practices of school districts. 

Three of the specified variables, parental involvement, 

ethnicity, and teacher experience significantly impacted 

the multiple specified outcomes in positive manners. 

This study verified the interactive effects of 

ethnicity, socioeconomic status, parental involvement, and 

family stability on a student's self-esteem. The study 

also showed the impact that self-esteem has on cognitive 

skills related to reading and math. One of the troubling 

findings was that Hispanic students tend to have a lower 

self-esteem, but it was argued that ethnicity masked the 

moderating variables of socioeconomic status and family 

stability. Regardless of the reasons that there appears 

to be a tendency for Hispanic students to have low self-

esteem, the question for educators become what can be done 

to help these and other students overcome the negative 

effects of low self-esteem. 
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Implications of these results would mean that in 

order for the cognitive outcomes to be mastered, Hispanic 

students must first develop higher levels of self-esteem. 

This includes the basic faith a teacher has in the ability 

of a student. If students sense that teachers do not 

value them, they will probably lose whatever internal 

motivation they have to succeed. In an effort to 

incorporate actions to develop higher levels of self-

esteem, Purkey and Novak (1984) "describe good teaching as 

the process of inviting students to see themselves as 

able, valuable, and self-directing and of encouraging them 

to act in accordance with these self-perceptions" (p. 

xiii). Educators should see and communicate to students 

the positive traits and potentials that they, the 

students, may not see themselves. Educators must invite 

students to see things in themselves that they have 

overlooked and to use what they already possess. 

Student or family mobility is another issue which 

impacts student achievement. Educators must find ways to 

provide continuity in the learning process as many 

students do move from school to school each year. 

In an effort to make this research more usable, 

longitudinal studies should be attempted, using the same 

subjects and instrumentations measuring the achievement in 

each of the output variables. This would, in effect 

create a data base for studying student achievement and 
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not just a snapshot evaluation of the variables alone 

which could affect student outcomes in a given year. 

This study's focus was on the interrelationships 

between and among specified variables, but did not address 

the issue of student achievement in relation to the 

personal effort expended by students and teachers in 

striving for success. During this study, the researcher 

deduced that joint determination of achievement and effort 

is probably as much of a realistic depiction of the 

educational process as are the relationships specified in 

this study. During the administration of the student and 

teacher survey instruments, a question arose concerning 

the efforts expended by both teachers and students in 

reaching certain educational outcomes. The analysis of 

data with respect to the efforts expended by individuals 

involved in the educational process should be attempted in 

order to better understand the complex educational 

process. 

Initially, this study consisted of numerous other 

variables which might influence student outcomes. Due to 

practical measures the scope of the study was narrowed to 

the 19 specified variables. Other variables which could 

have been considered were: ethnicity of teacher, time of 

year when survey is administered, type of school (regular 

program versus magnet school), college attended by the 

teacher, teacher satisfaction with their relationships 
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with parents and parent groups, the level of education by 

the teacher. Other student variables could have included 

how many books students read in a week; did they go to 

kindergarten, pre-school. Head Start; and amount of time 

they spent doing homework. 

These studies, in turn, could generate a deeper and 

more accurate understanding of how classrooms, schools, 

and education systems actually work, and thereby, how they 

might be improved. By asking tougher, more sophisticated 

questions, policy makers are stimulating researchers to 

delve more deeply into the complexities of the educational 

process and all that it entails. This research, then, 

will advance our understanding of how the educational 

process actually works and those factors which 

correspondingly relate to improved student performance. 
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