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Abstract

This study examined the relationships between
resource allocation and student achievement using a
modified version of a conceptual model designed by
Bulcock (1989) within a general model proposed by
Guthrie (1988). Five research questions were developed
from a review of literature to investigate the
relationship between microlevel student input variables
and student output variables--both cognitive and
affective. The mediating effects of the student
perceptions of the quality of school life on student
achievement outcomes were also examined.

Multiple regression analyses were utilized and
data were analyzed at both the individual and school
levels. Models were used to investigate the indirect
effects of the quality of school life on student
achievement outcomes. Substantively meaningful
relationships were identified between linguistic
resources, language usage and reading outcomes;
socioceconomic level, gender, linguistic resources,
language usage, and mathematics achievement; gender,

student attitudes, and student well-being. All grade
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eight Newfoundland students (10,146) were the subjects
of the study. Participants in the study completed the
Canadian Test of Basic Skills (CTBS) and the Bulcock
Attitudinal Inventory (BAI). Females scored higher than
males on every test of the CTBS and also had more
favourable attitudes towards school as measured using
the BAI. Urban students outperformed rural students by
the equivalent of nearly one year on the CTBS scores.

A variable was constructed to test Bernstein's
(1961) theory of language discontinuity. Bernstein
contended that the further an individual's language
code departed from the standard language code in use in
that society, the greater the difficulty that person
would have in learning. The language code variable was
constructed using the language usage score from the
CTBS to create a continuous variable. This language
code variable proved to be highly explanatory in that
it explained a large percentage of the variance in
reading achievement outcomes and in mathematics
achievement outcomes.

The measure for students' perceptions toward their
schooling experiences explained a large percentage of

the variance of student well-being.
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Two other noteworthy findings in the present study
arose from relationships identified between mathematics
achievement and independent variables. A strong
relationship was identified between mathematics
achievement and socioeconomic level. In general, the
higher one's socioeconomic level the greater were the
outcome measures in mathematics achievement. Indirect
effects analyses produced a significant relationship
petween gender and mathematics achievement that
favoured girls. The construction of the educational
production function in the present study proved to be
an accurate model.

The present study contributed to research in
several ways. This is one of the first studies that has
employed Quality of School Life indicators as developed
in the BAI in an educational production function medel.
A second contribution was the inclusion of microlevel
student linguistic resources as predicters of cognitive
achievement outcomes. The third contribution of the
present study was the high percentage of variance of
cognitive achievement ocutcomes explained by the

modified Bulcock model.



CHAPTER ONE

Background of Educational Production Function Study

Introduction

Chapter One provides a general introduction to
this study. It outlines the brief history of production
function approaches as they are applied to education.
An attempt is made to define a production function that
is an accurate predictor of student outcomes. Thié more
accurate production function can then be used to help
schools become more effective in achieving their stated
educational goals. The chapter contains the conceptual
framework that forms the theoretical basis of the
study. Weaknesses of previous production function
studies are reviewed and an attempt is made to refine
techniques as advocated in resource allocation
literature.
Background to the problem

Differences in the effectiveness of schools have
been a concern to interested stakeholders in education

throughout most of this century. How resources are




combined by those involved in the production of
educational ocutputs greatly interests those who have to
pay for education. Indicators of school effectiveness
differ among the provinces in this country and among
boards within provinces. This study examines the
relationship between resources used in the schooling
process and measures of schooling outcomes.

Interest in the productivity of the educational
system increased following the release of the Equality
of Educational Opportunity Report (Coleman et al.,
1966) . Coleman and his associates contended that
schools had minimal effects on educational outcomes.
The "Coleman Report" was a catalyst because it provided
an impetus for theorists of all orientations to
undertake research in what had previously been an
obscure and highly specialized branch of educational
administration (Cohn, 1978). Research similar to that
of the Coleman Report formed the basis of input-output
analyses and resource allocation studies for the next
decade (Bowles, 1970; Bowles & Levin, 1968; Brown &
Saks, 1975; Burkhead, Fox, & Holland, 1967; Cohn,
Millman, & It-Keong, 1975; Hanushek, 1972; Katzman,

1968; Levin, 1970; Michelson, 1970; Summers & Wolfe,



1977). This field of research can be linked to
organizational theory. Guthrie (1988) points out that a
number of finance models evolved from social system
models such as Easton (1965) and Parsons (1960).

Following methods used by similar productivity
studies during the 1%70's, a demand for greater
accountability in education was made throughout the
1980's. This demand was fuelled by concern in many
states over retention rates, truancy, and achievement
scores. Politicians responded to these pressures with
such actions as minimal competency testing, and
expanded or new state roles in areas such as testing,
curriculum development, technical assistance, and
categorical programs (McLaughlin & Catterall, 1984).
McLaughlin and Catterall argue that these state roles
resulted in increased contributions to public education
and a concomitant increase in public interest caused by
rising state expenditures.

To justify grants to educational institutions,
many Jjurisdictions adopted business approaches to
education. These business approaches included the use
of production functions to analyze the efficiency of

educational systems (Cohn, 1979; Hanushek, 1972;
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Rossmiller, 1978), cost effectiveness analysis (Levin,
1975, 1985; Levin, Glass, & Meister, 1984, 1986, 1987;
Levin, Leiter, & Meister, 1986), and performance-based
reward systems (Banta & Fisher, 1984; Gilman, 1988;
Sie, 1983). Input-output studies, production function
studies, or resource allocation studies in an
educational context are studies that investigate or
examine the relationships between inputs to the
educational process and educational outcomes.
Production function studies! are used to determine the
efficiency of resource allocations within schools and
school systems (Brown & Saks, 1986; Guthrie, 1988;
Monk, 1981; Rossmiller, 1978).

Educational outcomes are often studied in either
long or short run time periods. Long term educational
output is a concern of the branch of economics of
education known as human capital theory? (Becker, 1975;

Guthrie, 1988; Mincer, 1984; Schultz, 1971). Short term

Iproduction function studies are attempts by researchers to use
mathematical technigques to identify the relationships between
educational inputs (resources) and educational outputs (in the form
of cognitive and affective student outcomes).

HJuman capital theory attempts to gquantify the returns to
investments in education on both individual and social levels.



outputs of the educational system include cognitive,
affective, and psychomotor achievement; basic
knowledge; intellectual and management skills;
analytical capabilities; and values, attitudes, and
aspirations (Rossmiller & Geske, 1976). Studies which
investigate the relationship between inputs to the
educational system and educational achievement
outcomes, or output are usually referred to in
educational finance literature as input-output
analyses. It is worth noting that some inputs can be
manipulated or controlled by educators and policymakers
while other variables cannot. Variables that can be
controlled include resource allocations within the
school setting. Resource background variables cannot be
easily manipulated at least not in the short run.
Research approaches

Multiple regression analysis is the statistical
technique used in most resource allocation studies
(Bowles, 1969; Bowles & Levin, 1968; Brown, 1972; Brown
& Saks, 1987; Cohn & Millman, 1975; Coleman et al.,
1966; Friedkin & Nechochas, 1988; Hanushek, 1968;
Levin, 1970, 1974; Link & Mulligan, 1986; Michelson,

1970; Rossmiller, 1978; Thomas, 1962; Walberg & Fowler,
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1987). It is assumed that the regression technique can
represent output values as a weighted combination of
input values. This weighted combination is interpreted
to show how important a particular resource variable is
or what difference it makes to an outcome measure while
controlling for the influence of the other variables
(Gilman, 1988). Thus, as Gilman articulates, a
production function can be used to define an
instructionally efficient school by describing outputs
as a weighted combination of inputs.

Effectiveness is an operational standard having to
do with the degree to which goals are attained (Katz &
Kahn, 1978). In most production function studies,
effectiveness is operationalized through a standardized
test, an attitudinal assessment, graduation rate,
retention rate, or promotion rate (Cohn, 1979; Guthrie,
1988; Hanushek, 1986; MacPhail-Wilcox & King, 1986).
Standardized tests of cognitive achievement are the
most commonly used measure in investigating the
efficacy of the educational process (Hanushek, 1986).
Hanushek says that besides their common availability,
test scores seem to be valued in and of themselves.

Measures of affect are occasionally used in input-
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output analysis in education either as outcome measures
or predictors of achievement (Cohn & Millman, 1975;
Coleman et al., 1966; Levin, 1970; Whitt, 1989). Many
of the early production function studies tend to deal
superficially with attitudinal outcomes of the
education process. The most freguently researched
indicators include locus of control ( Cohn & Millman,
1975; Coleman et al., 1966; Levin 1970), students'
educational aspirations (Burkhead, 1967; Katzman, 1971;
Mayeske, 1971), and parents' educational aspirations
for their children (Levin, 1970).

Bulcock (1988a) observes that early work in this
attitudinal area is traced to the classical studies of
Tennenbaum in the 1940's. Tennenbaum (1940) reported
that 20-40% of students in grades six to eight were
dissatisfied with major aspects of their school
experience. Boys generally tend to be more unhappy than
girls (Jackson, 1968). Epstein (1981) indicates that
age also plays a part in attitude formation since there
is a general tendency for student reactions to become
less positive over time.

Epstein (1981) also speculates that school

structure might affect age trends in student attitudes.



8

How a school system offers its program could negatively
impact on the development of student attitudes. Epstein
states:

Students who are eleven to fifteen years old
are the population placed in greatest jeopardy by
the selection of the organization of grade
levels...(They) may be placed in either
elementary, middle, junior, or high school. The
psychological, sociological, social psychological
theories underlying the grade schemes and their
effects on cognitive and affective outcomes are
not well understood. (p.275)

Epstein and McPartland (1976) develop a guality of
school life model to measure student attitude toward
school. Isherwood and Ahola {(1981) observe that it
measured a commitment to school, to teachers, and to
classroom work. Researchers investigating students'
perceptions concerning the quality of school life
assert that student attitude towards school is an
influential predictor of school achievement (Bulcock,
1988a; Bulcock, 1989; Bulcock & Whitt, 1989; Whitt,
1989).

Most production function studies are mainly



concerned with efficiency of the educational system
(Cohn, 1979; Coleman et al., 1966; Thomas, 1962). In
economic terms, efficiency involves acquiring
additional marginal output for each unit of input by
altering either the input or output conditions (Johns,
Morphet, & Alexander, 1983). Cohn maintains that
efficiency of any enterprise is measured by the ratio
of output to input.
Contemporary approaches

Efficiency has a number of different components
for economists (Guthrie, Garms, & Pierce, 1987).
Allocative efficiency is of interest to economists
because if resources are not allccated in an effective
manner there will be inefficiency in the production
process. Resource allocztion is of less concern than
how resources are used after being allocated.
Educational decision makers have to be able to
accurately predict societal demand for educational
servi_es and allocate sufficient resources to satisfy
those demands. If the allocation of resources by
government and its agents does not match societal
wants, an underutilization and concomitant inefficient

use of resources could occur. Guthrie et al. state that
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technical efficiency from an economics perspective
refers to efforts to maximize output at a set input
jevel or to minimize resource inputs to obtain a
desired output level.

To increase efficiency in an era of constricted
fiscal and human resources requires a redistribution of
available resources (MacPhail-Wilcox & King, 1986}.
Implicit in the MacPhail-Wilcox and King argument 1is
the notion that resources would be transferred from
jess productive to more productive uses. Cohn (1979)
argues that no progress in improving educational
efficiency is possible unless one attempts to analyze
the educational production process, to model the
relationship between inputs and outputs, and to find
the means by which outputs (outcomes) per unit of
inputs (resources) can be increased. Inputs are
sometimes categorized on the basis whether they can be
controlled or are difficult to manipulate by educators.
Resource allocation studies fall under the general
rubric of prdduction function studies. Input-output
analysis has been the major research approach in

resource allocation research.
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current developments in resource allocation studies

Much of the research into the relationships
between resources and outcomes has pursued the effects
of purchased resources on outcomes (Monk, 1992). Monk
also pursues research that investigated the
relationships between non-purchased inputs and
educational outcomes. He traces this approach to
research developed by Becker (1965).

Input-output models are based on the assumption
that schools have attributes. These analyses employ
research strategies to measure educational outcomes.
Production functions are used to help explain
variations in student achievement (Gilman, 1988). When
reasons for differences are isolated, planners try to
use the information to improve the educational process.

Even though the educational process is extensively
researched, clear policy prescriptions are difficult to
derive (Hanushek, 1986). The earliest attempts to shape
policy are based on studies such as the Coleman Report
(1966) , the "Plowden Report" (1967), or the Jencks et
al. (1972) study. Hanushek (1986) argues that some of
the major findings of these studies were later refuted,

even through re-analyses of the original data, and that
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policies derived from the studies were often
inappropriate.

Educators and economists have attempted to improve
their resource allocation techniques throughout the
past two decades. Brown and saks (1975, 1987) argue
that much of the difficulty with resource allocation
studies stems from the methods of analyses. Monk (1986)
supports their contention and criticizes earlier
studies because of the generality of the gquestions
pursued. Hanushek (1986) reinforces this claim and
states that questions should not only be asked about
levels of resource endowments but also about how these
resource endowments are used. Many of the early
resource allocation studies utilized macrolevel
analyses aggregated at either school or system levels.
Microlevel studies, studies conducted with the student
treated as the unit of analysis, making comprehensive
use of specific questions concerning exact levels of
resource uses, are scarce in the economics of education
1iterature. Current researchers advocate more study at
the microlevel of analysis so as to gain more accurate
indicators of schooling outcomes (Brown & Saks, 1987).

Alexander and Salmon (1995) argue that the
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opportunity to evaluate the substitution of elements in
the education model is severely limited. They state
that while outputs of schools vary widely, inputs often
do not vary greatly at all. Hanushek (1991) defined
efficiency as consisting of two components: knowledge
of the relationships between inputs of the educational
process and a research decision that connects inputs of
the educational process to their educational outputs.
Hereford and Keith (1991) concluded that there probably
are not many pelicy manipulable predictors of academic
achievement much above the level of the classroom.
Alexander and Salmon (1995) state that the collection
of data at the classroom level is the direction
research must take in order to develop usable
production function models. They stress the need for
production function studies to include a measure of
innate ability as an input. They point out that most
cross-sectional studies lack such measures. The
inclusion of linguistic resource variables in the
present study provides the model as specified with this
ability indicator.‘

While many advances have been made in production

function studies over the past two decades, much
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refinement in technique is still required. From a
policy perspective it is very important to understand
which inputs are alterable and which are fixed in both
short and long run periods (Hanushek, 1989). Much of
the educational productivity research relates student
background variables (Levin,1970; Michelson, 1970;
Summers & Wolfe, 1977), teacher and classroom
characteristics (Brown, 1872; Murnane, 1975; Summers &
Wolfe, 1977), school characteristics (Burkhead, 1967;
Cohn & Millman, 1975; Murnane, 1975; Wolfe, 1977),
district characteristics (Burkhead, 1967; Hanushek,
1972) and student attitudes (Bulcock, 1988b; Cohn &
Millman, 1975; Katzman, 1971; Levin, 1970; Whitt, 1989)
to educational outcomes.

From these broad categories, researchers identify
specific indicators of cognitive and affective outcomes
within the educational production function process.
Educators generally recognize attitudes as both inputs
énd outcomes of the educational process. Appendix "A"
contains lists of indicators under student and teacher-
classroom characteristics. These indicators are found
consistently in the literature to be statistically

significant in predicting student outcomes, both
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cognitive and affective.

Bulcock (1988a) G welops a model in the Quality of
School Life tradition based heavily on research
conducted in Australia by Williams and Batten (1981;.
Williams and Batten describe six indicators to measure
student perceptions of the quality of schooling they
received. Bulcock significantly extends the Williams
and Batten approach by adding a teacher variable.
Bulcock & Beebe (1988) treated this teacher variable as
an independent variable developed to measure the effect
teachers have on students as role models.

For the purposes of this study, attitudinal
indicators of educational outcomes are drawn from the
enhanced model developed by Bulcock (1988a). Bulcock's
model measures seven distinct variables which predict
student achievement in the attitudinal domain. These
variables prove to be very powerful predictors of
student attitudinal outcomes (Bulcock & Whitt, 1989;
Whitt, 1989).

Hoy and Miskel (1987) contend that theory is
heuristic in that it stimulates and guides further
development of knowledge. In the same manner an

argument can be made that models are useful when they
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Whitt, 1989).

Hoy and Miskel (1987) contend that theory is
heuristic in that it stimulates and guides further
development of knowledge. In the same manner an
argument can be made that models are useful when they
allow researchers to put order to diverse topics under
study. For example, while the Bulcock model facilitates
analysis of attitudinal outcomes, it also provides a
means to permit scrutiny of cognitive outcome
indicators.

Guthrie (1988) develops a model for ordering
school finance studies. His model is based on the
earlier social systems models of Parsons (1960) and
Easton (1965). Guthrie argues that a general model is
needed because the field of school finance has expanded
so much and draws from economics, public finance,
political science, sociology, law, and public
administration.

Guthrie's (1988) model of school finance research
is used in the present study as a convenient means of
ordering variables to permit meaningful analysis. The
Bulcock model of resource allocation and achievement is

used within the Guthrie model to facilitate more
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accurate measurement of the relationships between input
variables and outcome indicators. Bulcock's model
permits accurate measurement of student attitudinal
outcomes. Bulcock (1988a, 1988b) successfully completed
research using attitudinal indicators as mediating
variables. Epstein (1981) claims that the high
correlation between student attitude and standardized
cognitive achievement indicates that affective measures
can make important independent contributions to school
assessment programs.

Improvements in computing technologies permit
researchers to manipulate and analyze many input and
output variables simultaneously. The production
function literature is imprecise in predicting
variations in student outcomes. Isherwood and Ahola
(1981) contend that other types of survey data such as
family background characteristics, peer structures and
processes, and school conditions can further extend our
understanding of student attitudes toward school.

The present study further refines techniques
advocated in the literature for measurement of
educational outcomes. It is anticipated that

investigation of the education production process using
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indicators of student achievement and attitudes for
both process and outcomes measures will augment
explanatory capabilities of input-ocutput models for
differences in student achievement and attitudes. The
Guthrie (1988) model will be utilized in conjunction
with the Bulcock (1988a) resource allocation
measurement approach to attempt to augment accuracy of
measurement of student outcomes as a result of
differential resource endowments. This increased
accuracy can then be used to define more effective
resource allocation and thus promote greater efficiency
in the educational system.

The present study is conducted in the province of
Newfoundland. This province is chosen because
extensive testing is completed on the entire student
population under very rigidly controlled conditions.
Thus the reliability of findings is likely enhanced as
a result of the controls. The likelihood of replication
of the study at future times is also enhanced as the
testing program is completed at the same time every
school year. The demographic diversity of the province
is an additional factor that makes the likelihood of

statistical differences between process and outcome
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measures more likely. As well, the provincial ministry
has agreed to make available to the researcher the
results of the province-wide CTBS tests and the

responses to the Bulcock Attitudinal Inventory (BAI).

Statement of the Problem

One of the main problems isolated in a review of
the production function literature is the inadequacy of
currently used approaches to account for variations in
student achievement as measured both cognitively and
affectively (MacPhail-Wilcox & King, 1986). The primary
purpose of the present study is to investigate
relationships between variations of resource
combinations and student achievement outcomes within a
provincial education system. As concern is frequently
expressed about the effectiveness of the Newfoundland
school system (Bulcock, 1992; Crocker, 1979),
Newfoundland is a good context within which to
investigate relationships between resource inputs and
educational outcomes. The determination of which
variables causé differences in outcomes cannot change
the reality that many of the predictor variables are

not readily controllable in the short run. Nonetheless,
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the identification of accurate relationships between
inputs and outcomes can help educators to concentrate
on those variables that it is possible to alter in the
short run. In some cases educational decision makers
can substitute controllable resources to help
compensate for deficiencies in those resources that are
not alterable in the short run. Long term changes can
possibly be recommended based increased knowledge
derived from analyses of relationships within the
present study.

This study specifically addresses the following

research questions as identified in the literature:

1) Is there a relationship between community
background variables and educational
outcomes?

2) Is there a relationship between school
characteristics and educational
outcomes?

3) Is there a relationship between student
background characteristics and educational
outcomes?

4) Is there a relationship between student

linguistic resources and educational
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outcomes?
5) Do student attitudes have a mediating

effect on educational outcomes?

Significance of the Study

Production function studies (input-output analyses
or resource allocation studies) can be used to examine
productivity or efficiency of educational systems
(Banta & Fisher, 1984; Gilman, 1988; Sie, 1983).
Hanushek (1989) says that findings of production
function studies consistently indicate that some
schools use educational resources effectively, whereas,
others do not.? Because this is a population study
involving large numbers of students, it should be
possible to determine which inputs into the educational
process actually make a substantive difference to
educational outcomes. Brown and Saks (1986)
convincingly argue that resource allocation studies
conducted at the microlevel yield more useful findings

than earlier studies aggregated at the school or school

3In light of Hanushek's argument, analysis of the research
questions was also conducted at the school level. This approach was
taken to ensure that any significant differences in the
relationships at the different levels of aggregation and any
between schools effects were not missed.
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board levels. Thus the unit of analvsis for this study
is the student and, if what Brown and Saks advocate is
true, the research findings should contribute to
knowledge in this area of research. This research can
then help define more effective relationships between
resource inputs and student achievement outputs.

These research findings would naturally have much
greater applicability within Newfoundland than in other
provinces. However, it is possible that some aspects of
the study may have merit for educational researchers
throughout the other Canadian provinces. The large
number of students measured (10,146 students) also
strengthens the findings and adds to their
generalizability at least in the Newfoundland context.

Many production function studies either ignore or
pay superficial attention to student attitudes within
the educational process. Analysis of both cognitive and
affective outcomes simultaneously should augment
existing findings in the field. The combination of
cognitive and affective outcomes into one production
function enhances the explanatory aspects of the model
and should provide a broader vision for future policy

formulation by more completely defining the production
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function at least in the jurisdiction being studied.

The inclusion of a variable to measure Bernstein's
(I§%1) concept of language usage should also augment
the explanatory power of the stated educational
production function in the present study. If strong
relationships are identified among or between variables
it might be possible for educators to use this
information to improve educational programs by altering
resource combinations or by substituting for resources
that are not alterable in the short run.

Another aspect of the present study that should
make a significant contribution is the measurement of
the relationship between student attitudes, using the
Bulcock Attitudinal Inventory (BAI), and student
achievement outcomes. It might be possible to determine
if programs designed to change student attitudes
towards learning can alter student achievement
outcomes. One such policy developed by the provincial
Department of Education and publicized in its annual
report for 1983-84 was to promote equality of
opportunity for both males and females in all areas of
the curriculum. A second aim tried to discontinue

gender stereotyping which adversely affected the image
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of the learner. It is hoped that by analyzing data on
the basis of gender that any change in outcomes
attributable to this policy is measurable. The
confirmation of effectiveness of such a policy
direction will make a significant contribution to study

in that area.

Limitations of the Study

Limitations of this research are discernible in a
number of areas. The first limitation is that the
research is conducted in a single province -
Newfoundland. This fact is important because the
governance of education in Newfoundland is different
from any other province in Canada or state in the
United States. Newfoundland's distinct public
denominational system is unlike any other system found
on this continent. All school boards are affiliated
with specified religious denominations. Various boards
may have different leadership styles and system goals
that are very different from other denominations and
which conceivaﬁly could affect educational outcones.
Generalizabilty of findings may be lessened because of

these differences in the educational governance



structures in this province compared to other
jurisdictions.

Limitations of resources for this study prevent
the formulation of a longitudinal study design which
could be used to analyze the relationships between
inputs and outputs over time. The cross sectional
design means that the research only presents the
equivalent of a photographic snapshot as compared to

the dynamics that a number of snapshots could offer.

25
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CHAPTER TWO

Review of Literature

Introduction

This study is concerned with how educational
resources are related to student cognitive and
affective achievement outcomes. It employs contemporary
production function theory to investigate this
relationship. Chapter Two contains a presentation of
production function theory. Production function theory
is first reviewed and then its application to education
is discussed. Examples of production function studies
in education are presented. Strengths and weaknesses of
previous approaches are cited to guide development of
the theoretical base of this study. Critical issues of
research in the production function domain of resource
allocation are reviewed. Literature pertaining to the
relationship of student attitudes to output of the
educational system is also assessed. A theoretical
foundation for variables retained as indicators for

this study is established by identifying those inputs
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which have been found in past studies to be
significant. In order to achieve the goal stated in the
previous chapter, the Guthrie model for ordering school
finance research is explained in detail and is used as
an overall framework for this study. Bulcock's resource
allocation model is reviewed and is used to augment
measurement accuracy in both the cognitive and the
affective domains. The research gquestions to be
investigated, as developed from the literature, are

then presented.

Production Function Analysis

Quesnay, a French Physiocrat, tried in his Tableau
Bconomique to show in quantitative terms the
relationships of various parts of the economic system.
The Physiocrats, a group of Eighteenth century French
economic philosophers, held that all wealth originates
in agriculture. Galbraith (1977) observes that, for a
long time after Quesnay, scholars dismissed the Tableau
Economique as an arithmetical curiosity.

only in the mid-twentieth century was Quesnay's
approach redeemed. Samuelson (1951) and Leontief (1953)

were among the first economists of this century to
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develop input-output analysis in the field of
economics. Baumol (1961) developed mathematical models
of the internal economies of organizations. Leontief's
inter—-industry analysis was fashioned much along the
lines of Quesnay's work. Its wide acceptance won him
the Nobel prize for economics in 1973,

In economics, input-output analysis is the name
given to the attempt to empirically analyze production
(Baumol, 1965). Investigators seek to measure what is
produced and the guantity of each intermediate product
that must be consumed in the production process, given
the quantity of resources available and the state of
technology. Input-output analysis is devoted to
empirical investigations. It also seeks to take into
account the interdependence of resources at varying
stages of the production process. The output of one
industry is often the input of another. This type of
relationship is pursued later in an educational
context.

Production functions are based on a number of

related economic concepts. These concepts are



29
microeconomic? in origin and thus pertain to economic
theory as it relates to an individual firm. The most
relevant of these concepts are reviewed to provide the
reader with necessary theoretical background.

In a traditional economic sense, firms produce
goods to make profits. Revenues are compared to costs
at each level of output and the production levels are
chosen that allow the firms to maximize profits. The
firms' costs are dependent on the prices they have to
pay for their inputs, on the technical possibilities of
combining these inputs, and on the skill of management
combining them.

Production function theory, from an economic
perspective, is essentially a guide for firms to
allocate resources for set levels of production.
Typically, different combinations of resources allow a
firm to produce the same level of output. A firm's
production function essentially describes its various
technical production possibilities. A fisherman, for
example, uses -labour, nets, a boat, motor, bait, and

various technological aids to produce a catch of fish.

‘Microeconomics is the study of economics as it relates to the
individual or to a single firm.
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As a producer, the fisherman has a fairly good idea of
the technological connection between his input and his
output. In other words, he has a good idea of what his
production function looks like. Of course there are
many factors impacting on the fisherman beyond his
control such as size of sustainable yields of fish
stocks, government policy, and climatic conditions.

As technology changes or the combination of
resource inputs changes, the production function
changes. Ayres (1944) argued that production
relationships are fregquently altered by changes in
technology. 1f one accepts this approach, it might be
reasoned that a production function might have greater
short run than long run applicability, particularly in
today's society since technological advances can
quickly alter how resources are related or combined to
produce outcomes. Drummond (1976) argues that in
principle it is possible to measure the production
function for every good and service produced by all
firms at any particular moment in time.

Economists assume that if a fifm uses only two
inputs to produce one output, that one can draw a

picture of that firm's production function. The fish
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processor who wants to produce 200 tons of fish per
year could produce that much fish using a high level of
labour input or a high level of capital input.’
Economists often identify a negative relationship
between labour and capital. The greater the capital
investment in an enterprise then the lower the
labour/capital ratio.

Since the fish processor knows what his production
function locks like, he can choose the least-cost
method to produce his 200 tons of fish. It can be seen
in Figure 2.1 that a fish processor could produce 200
tons of fish using a variety of resource input
combinations. The line drawn to connect the various
resource combinations represent an equal product line.

If a producer were to use an increasing amount of
one resource input and a fixed amount of the other
resource input, at some point returns from the variable
input would diminish. In the example of a fish
processing plant this could be caused because too many

workers would eventually get in each other's way or

5 The operative definition of capital here is economic in
nature and refers to any good or product that goes into the
production of a final good or service.
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there may not be enough production processing tables
for everyone to work at full capacity. The
labour/capital ratio or resource combination would be
less than optimal. Thus, we observe that the fish
processor would have achieved a diminished return to

resource inputs.

Productivity 200 Tons
(Tons of Fish)

Labour/Capital Ratio

Figure 2.1
Fish processor's production function.
Baumol (1965) makes this general statement in support

of that concept:
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As more and more of some input, i, is
employed, all other input quantities being held
constant, eventually a point will be reached where
additional gquantities of input i will yield
diminishing marginal contributions to total
product. (p. 254)

Economists (Baumol, 1965; Drummond, 1976) argue
that production functions could help producers
determine optimal resource allocations for any
particular output level. Similar analogies can be made
for resource allocation in the field of education. Monk
(1981) states:

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 relationships
between the provision of school resources and the
production of educational outcomes. Collectively,
these studies comprise the educational production

function literature. (p.225)

The analogy between industrial output and educational
outcomes can alsc be challenged by contrasting the

production processes of both sectors (Macphail-Wilcox &
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King, 1986). One of the underlying assumptions of
production function studies is that industries have
systems properties. Educational production function
analysis is taken from economics. It is similarly based
on the assumption that the production of education
could be analyzed by treating the educational outcomes
(outputs) as a function of various combinations of
resource inputs.

Many of the studies conducted on education use
linear multiple regression analyses (Bowles, 1970;
Bowles & Levin, 1968; Brown, 1972; Brown & Saks, 1975;
Burkhead, Fox, & Holland, 1967; Cohn, Millman, & It-
Keong, 1975; Hanushek, 1972; Katzman, 1968; Levin,
1970; Link & Mulligan, 1986; Michelson, 1970; Summers &
Wolfe, 1977; Walberg & Fowler, 1987). Many studies of
this genre utilize economic analyses in the treatment
of variables.

Mollenkopf and Melville (1956) completed the first
production function analysis applied to the production
of education. Their sample included more than 8,000
grade eight students and more than 9,000 grade nine
students. Outcome measures in their study were student

scores on aptitude tests and achievement tests.
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Thirty-four independent variables were retained to
represent school inputs. The variables used as
predictors were those which the researchers felt were
most likely to describe the production of educational
outcomes. Data in their study were analyzed using
stepwise multiple regression techniques. This procedure
analyzes predictors from most significant to least
significant in terms of the contribution to the
explanatory power of the model. Significant
relationships were found to exist between their student
achievement measures and instructional spending per
pupil, number of special staff personnel, average class
size, and pupil-teacher ratio.

Thomas (1962) constructed a production function
which used longitudinal data. His study pursued the
relationship between student achievement and families
of variables representative of home, school, and
community characteristics. He found significant
relationships between student achievement and beginning
teachers' salaries, number of volumes in the school
library, and teacher experience.

Kershaw and McKean's (1967) use of achievement

measures for input-output analysis in education
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advanced this field of research in education. Data such
as the size of the library, availability of
counsellors, class size, teacher qualifications, and
per pupil expenditures were used as input measures. The
resulting analyses were then used as guides for more
efficient allocation of resources in the educatiecnal
system.

Thomas (1967) suggested statistical control of
appropriate background variables in order to identify
low-productivity and high-productivity schools. He
outlined the following procedure:

1) A fairly large number of schools or school

systems are randomly selected.

2) Census type data are gathered from the
environment of the educational system.

(e.g. income, parental education,
occupation)

3) The relationship between achievement and
background variables is analyzed using
regression techniques.

4) Then a regression line, relating
achievement to a set of background

variables is drawn. (p. 15)
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The above procedures, or close approximations thereof,
were used for many of the studies completed over the
next several decades (see Appendix A). It appears that
Thomas' interpretation is somewhat imprecise in that
regression lines are usually restricted to simple
models with one predictor variable. His fourth step
outlines a procedure that relates to a set of
background variables.

one of the difficulties in allocating resources to
schools is the inability of researchers to accurately
identify which resources promote the greatest
achievement gains for students. This efficiency
approach to resource use is becoming more crucial as
access to societal resources becomes increasingly
difficult. Greater efforts are made in recent years to
achieve Pareto Optimality. This describes an economic
condition in which resources are redistributed in the
economy in such a way that output is increased without
making anyone worse off. In essence, it entails moving
resources from less to more productive uses while not
disadvantaging any particular segment of society.

As mentioned in Chapter One, input-output models

of this nature are used to help educators determine how
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to allocate resources more effectively within the
school system (Monk, 1984; Rossmiller, 1978). Input-
output models take various forms but for the most part
are usually expressed as mathematical equations, often
referred to as production functions. A production
function is a mathematical eguation used to relate an
input or series of inputs with an output (Gilman,
1988) .

Thomas {1971) advocated the application of
microeconomic analysis to the study of the internal
operation of schools. He suggested the use of marginal
concepts to education. He stated:

The essence of the analysis is the study of the

effect of small changes in the independent

variables (inputs) on the dependent variables

(outputs). These changes are called marginal

changes, and the analysis is referred to as

marginal analysis. (p. 63)

Thomas intended for his production function to apply to
a school (or at least a classroom) as the unit of
analysis. He went on to make the argument that the law
of diminishing returns might apply in education as it

does in industry. At the school level, Thomas pointed
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out that the largest single task of a school principal
was the allocation of student time and teacher time.
Since teacher time is the single most expensive
resource in educational systems in North America, the
more effectively a principal can allocate this resource
then the greater will be the marginal return to that
resource.

The most well known production function study, and
perhaps the most controversial, is the Equality of
Educational Opportunity Report or the Coleman report
(Hanushek, 1986). Reaction to the findings of the
Coleman report spurred research in what had previously
been an obscure and specialized branch of educational
research {Cohn, 1979). Its indictment of school
effectiveness stimulated interest in all areas of
educational research. It is reviewed here to provide
the reader with additional understanding of why this
study was considered important in this field of
research.

Coleman et al. (1966) studied 645,000 students in
the United States, geographically dispersed and well
distributed by school size and type. Ninety-three input

variables and 10 outcome variables were initially
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obtained from the data. Coleman attempted to determine
how school and non-school variables relate to
achievement. The results indicated very little
association between school factors (taken singly or
collectively) in comparison to non-school factors. Cohn
(1979) contends the Coleman report was unigue because
of the size of the sample, number of variables
investigated, number of research associates, wideness
of distribution of the sample, and the volumes of data
gathered.

A review of literature for the first decade after
the Coleman report indicates its enormous effect on
research in the area of school effectiveness. Studies
criticizing Coleman's methodology and conclusions
(Bowles & Levin, 1968; Bowles, 1970; Hanushek, 1972;
Levin, 1970; Michelson, 1970;) and some study
. éupporting Coleman's conclusions or certain aspects*bf
the Coleman report (Jencks et al., 1972) dominate
efforts during the next decade.

Hanushek '(1986) states:

Even though it remains the most cited

analysis of schools, the Coleman Report is

commonly held to be seriously flawed, and its



41
importance is more in terms of intellectual
history than insights into schools and the
educational process. (p.1150)

Pedhazur (1982) also criticizes the Coleman et al.
(1966) approach (variance partitioning). Cohn (1979)
contends the Coleman report warranted criticism from
three perspectives: 1) uncertainty whether the
measurements used were sufficient for the task; 2)
handling of the data was imprecise; and 3) the
regression techniques were used in a way to prevent any
strong showing by school factors.

The Jencks et al. (1972) study is also flawed even
though Jencks et al. used path analysis. The variance
partitioning approach used by Coleman et al. (1966)
fails to deal with the problem of collinearity and
captures only direct or main effects. The weakness of
Jencks' et al. approach was that it failed to consider
the indirect effects. The technique tc . nsider the
indirect effects was not known in the.early 1970's when
Jencks et al. ‘completed their study. The result of
Jencks' et ai._inability to consider the indirect
effects was thét they completely underestimated the

impact of education on future income. Jencks et al.
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also failed to examine the interaction effects in that
they failed to consider the fact that the relationship
between education and income depended on the occupation
of the individual. While the Jencks et al. study has
substantially greater validity than the Coleman et al.
study, neither used measurement modelling such as
confirmatory analysis to reduce the neasurement error.

The earliest attempts to derive policy were often
pbased on flawed studies such as the Coleman Report or
the Jencks' study. Since some of their findings were
inaccurate, many of the policies formulated as a result
of those studies did not have the intended effect. This
1ed to much, perhaps deserved, criticism being made
toward use of educational production functions as a
policy tool. Educators and economists attempted to
improve their resource allocation technigues over the
past two decades. Attempts were aimed at improving the
overall efficiency of the educational system. A review
of a number of input-output analyses is completed to
distinguish ameng various approaches. A number of these
different approaches are reviewed below.

Thomas (1971) argues that the term nfunction”

indicates mathematical dependence. In education, he
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explains, performance increments are related to inputs
of student time, teacher time, eguipment, and space.
The assumption in this view of production functions is
that larger increments of student time in mathematics
will result in higher ocutcomes in mathematics. Thomas
argues that educational practice is based on an implied
production function. He defines 'value added' in an
educational context as the amount of additional
learning that takes place at each stage of the process.
His conception of a generic educational production
function is one that measures increments to learning
over some period of time. His production function is
stated in the following manner:

p' = p = £(X, X, X3, X4 Xs}
p' is performance at time p + 1; p is performance at
time p; ¥, is student hours; %, is teacher hours; x; is
equipment; ¥, is space; and X; represents unidentified
variables. In this conception of a production function,
the totality of inputs is the environment to which the
student is exposed. Thomas' approach is similar to
other constructions of production functions as can be
seen below.

Levin (1974) develops an equation which he




represents as a generic form of an educational

production function. Educational achievement in his

equation is a function of the student's family

background, school variables, neighbourhood variables,

and individual characteristics. It takes this form:
Ay = g{ Figr Swr Pigr Liw )

In this eguation each of the above values means the

following:

A, = the educational outcomes for the
student, at time t.

F,y = the student's family background
characteristics cumulative to time t.

Sy = school inputs pertaining to the ith student
cumulative to time t.

P,, = neighbourhood and peer characteristics

cumulative to time t.
- I, = initial cognitive endowments of ith student
cumulative to time t.
Levin's education production function is somewhat
similar to those formulated by individual entrepreneurs
of industrial firms in that it represents what one, as
an educator, feels affects educational outcomes.

Levin's model is what economists call a static
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model in as much as it represents a snapshot of
educational production at a particular moment in time.
Murnane and Phillips (1981) develop a dynamic framework
which allows researchers to use 1oﬁgitudina1 data in
their analysis. Another addition to the Levin model by
Murnane and Phillips is their treatment of vectors of
student characteristics. These vectors represent
families of variables ghich can be introduced into the
analysis simultaneously;~The Murnane and Phillips model
is presented below:

A, =a+ bA, +cD + dF, + fP, + g5 + hT, + g

These mathematical symbols represent the

following:

A, = human capital at the end of a particular
school year t.

A, = human capital at the end of the previous
school year (t-1)

D = a vector of the child's demographic
characteristics

F, = a vector of family characteristics in year
t.

P, = a vector of neighbourhood and peer

characteristics in year t.
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s, = a vector of school characteristics in year

t (excluding teacher characteristics).

e
I

a vector of teacher attributes in year t.

e, = an error term that was considered to be

normally distributed with zero mean and
constant variance.

Oother researchers try different approaches to the
problem of analyzing production. Phillips and Marble
(1986) pursue research employing a Cobb-Douglas
production function® in which they examine the effect
of education on farm productivity. In its simplest form
they show the Cobb-Douglas production function to be:

. Y = a ., xbie’
where Y is the output; x is the physical input; b is

the elasticity’ of Y with respect to X; and e is the

6a Cobb-Douglas Production Function is one that is based on the
assumptions that the production function is linear and homogeneous,
i.e., that it yields constant returns to a proportionate increase
in the use of all inputs. See Douglas, P.(1934). The theory of
wages. New York: MacMillan.

TElasticity is a term employed by economists which relates the
responsiveness of one factor to changes in a different factor. The
elasticity of Y with respect to X can be defined as the percentage
change in Y divided by the percentage change in X (where the
elasticities are calculated at the point of the means of each of
the dependent variables).
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error term. Education is seen in this function as one
of the x; inputs. Using this production function, if
the resulting elasticity for education is found to be
positive and significant, then it could be said that
education had a positive effect on productivity. Other
farmers are then compared with the frontier production
to determine how efficient or inefficient their
operations are. The Phillips and Marble construct is
known in economic literature as a frontier production
function. A similar approach in effective schools
research would attempt to identify the characteristics
that would make a school most effective.

Sengupta and Sfeir (1986) apply similar techniques
to construct a frontier production function for schools
in california. They state their production functions
for schools as follows:

Y = f( gq, &, )
where q is the guality available; s is the size as
measured by enrolment; and A is the augmenting value
depending on quality and time. Here the cost of
increasing the guality variable is an increasing
function of g and s. Sencupta and Sfeir point out that

it is clear that the total cost of schooling would be
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minimized by expanding the school until the increase in
quality improvement cost associated with adding one
more student is just offset by the decrease in average
instructional costs due to adding one more student.
This would be the point where marginal cost?® is equated
with marginal revenue’ in economics terminology.

Man and Inman (1984) state that a production
function is an equation specifying how inputs combine
to produce outputs. Their model assumes that one can
discover what makes a difference in school
effectiveness by examining how inputs are combined with
school factors. The main objective is to determine the
best combination of inputs to optimize schooling output
production. Man and Inman use the following simple
production function:

Y =£f ( %X, X3, Xa, X3, X5, %X )
where Y is achievement; X, represents teacher
characteristics and behaviour; x, represents

administrator characteristics and behaviour; x; is

'Marginal cost is defined as the addition to the total cost of
a product of producing one additional unit of that product.

. SMarginal revenue refers to the additional reverue produced by
producing and selling one additional unit of a product.
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student body composition; X, is student learning
climate; x%; is pupil evaluation; and x, represents
curriculum materials. Theoretically, this production
function can be used to determine the impact of these
factors in a school considered to be instructionally
efficient. The Man and Inman form is much like earlier
models developed by Thomas (1971) and Levin (1974).
While the construction is similar, it is worth noting
the evolution in the factors investigated. In the
Thomas construction all of the variables were observed,
whereas the Man and Inman approach has included factors
in the affective domain, such as learning climate.

Many attempts have been made to improve
understanding of resource allocation and its
relationship to the efficiency of schools over the past
several decades. One of the most cited research efforts
in this regard is the Rutter, Maughan, Mortimore, and
ouston (197%) study Fifteen Thousand Hours. They
completed a longitudinal study of inner London schools
located in six London boroughs. Their title represents
the total time students spend in school from the time

they enter school at age five until normal school

leaving age.
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Results of the Rutter et al. (1979) study
contradict findings of previous studies such as Coleman
et al. (1966) and Jencks et al. (1972}, which claim that
echools do not make any difference. Their findings show
that schools differ markedly with respect to pupil
behaviour, attendance, exam success, and delinquency. A
second finding of their study is that these variations
in outcomes are systematically and strongly associated
with the characteristics of schools as social
institutions. As well, their research shows which
school variables are associated with good behaviour and
attainments, and which are not. A fourth finding of
their research suggests that pupils are influenced by
the way they are treated as individuals and that there
is a group influence resulting from the ethos of the
school. However, the Rutter et al. study was flawed in
that contextual variables (higher order units of
analysis such as classrooms and schools) may have been
under-represented. The statistical technique did not
take the hierarchical data structure into account.

Some researchers note that although the production
function model is used extensively in research on

school productivity, the models used do not yield much
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information about how resource inputs are converted
into educational outcomes (Rossmiller, 1982).
Rossmiller notes that many researchers draw on general
systems theory to describe the educational production
process in greater detail.

Deller and Rudnicki (1993) completed a study of
production efficiency in elementary schools in Maine.
They utilized a series of standardized achievement
tests that have been administered annually since 1986~
87. The Maine Educational Assessment program tests six
subject areas (writing, reading, mathematics, science,
social studies, and humanities). The average test
scores over a three year period (1986-87 to 1988-1989)
were their measures of student ocutput. Inputs included
family influences, peer influences, and school inputs.
Deller and Rudnicki report findings consistent with
earlier studies that found that family and peer
influences, both non-controllable resources, may be the
most important determinants of student achievement in
the state of Maine. Deller and Rudnicki differentiated
in their study between those resources which were
manipulable and those which were not.

Economic studies of elementary and secondary
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schooling primarily concentrate on production processes
and public finance questions involving government
funding. Even though the educational process is
extensively researched, clear policy prescriptions are
difficult to derive (Hanushek, 1986). In economic
analysis the assumption is made that all inputs can be
varied freely. The reality differs considerably in the
education process. The educational production function
is unknown to both decision makers and researchers, and
has to be estimated using imperfect data. Furthermore,
some important inputs into the educational process
cannot be changed -~ at 1eé§t not in the short run - by
decision makers.

The demand for educational reform results in many
educational changes. To increase efficiency and equity,
particularly in an era of constricted fiscal and human
resources, requires a redistribution of available
resources (MacPhail-Wilcox & King, 1986). Effectiveness
is an operational standard having to do with the degree
to which goals are attained. Models of institutional
effectiveness that employ systems properties are less
widely used in education (Katz & Kahn, 1978). This may

be a result of trying to impose system approaches to
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the production of educational outcomes when the adopted
models do not sufficiently describe the educational
process.

Standardized tests are the most commonly used
measures in investigating the educational process
(Hanushek, 1986). Performance on tests is used td
evaluate programs (Levin, 1971) and to allocate funds
(Banta & Fisher, 1984; Sie, 1973). Hanushek (1986) says
that besides their common availability, test scores
appear to be valued in and of themselves. He adds that:

Parents and decision makers appear to value

higher test scores ... at least in the absence of

evidence that they are unimportant. In fact, the

use of standardized tests as criteria for high
school graduation (usually referred to as minimum
competency testing} has increased dramatically in
recent years and now is mandated in many

states... At the individual level, test scores

related to ability or achievement have obvious

appeal. (p. 1152)

Thus while standardized tests might be the most
accurate indicators of achievement to use in production

function construction, they are available and are a
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reasonable proxy as an outcome measure. On the other
hand, Hanushek (1986) claims that some people,
including many school practitioners, reject production
function research entirely because they believe that
educational outcomes cannot be adequately quantified.

Efficiency, in economic terms, is concerned with
acquiring additional marginal output for each unit of
input by altering either the input or output conditions
(Johns, Morphet, & Alexander, 1983). The conception of
Johns et al. is similar to the marginal analysis of
Thomas (1971), as referenced earlier. Cohn (1982} says
the efficiency of any enterprise is measured by the
ratio of output to input. School districts which
generate more output, higher achievement levels and
more graduates, are regarded as the more efficient
districts assuming of course that inputs are equal.
Educational outputs are classified in a number of
different ways: cognitive and affective; short-term and
long-term; pecuniary and non-pecuniary.

Long-term.output of the educational system is a
concern of the branch of economics of education known
as human capital theory (Becker, 1975). Short-ternm

outputs of the educational system include cognitive,
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affective, and psychomotor achievement; possession of
basic knowledge; exhibits of intellectual and
management skills; demonstration of analytical
capabilities; displays of values, attitudes, and
aspirations (Rossmiller & Geske, 1976).

No prbgress in improving educational efficiency is
possible unless one attempts to analyze the educational
production process, to model the relationship between
inputs and outputs, and to find the means by which
outputs per unit of input can be increased (Cohn,
1982) . Input-output models are based on the assumption
that schools have attributes. These analyses employ
research strategies to measure educational outcomes. If
differences in student achievement are identified,”
attempts are made to identify the sources of the
differences (Gilman, 1988).

Rossmiller and Geske (1977) develop perhaps the
earliest generaltsystems theoretical model for economic
analysis of schdoling in which the school is
viewed as a system amenable to economic analysis. Their
model, shown in Figure 2.2, includes four major
components: 1) resource inputs into the system; 2) the

formal educational system and processes associated with
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Figure 2.2
Rossmiller & Geske general systems model for schooling.

that system; 3) outputs of the formal schooling process
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measured in short and long term; and 4) a feedback
loop since their model is constructed in the open
systems model traditicon. While the Rossmiller and Geske
(1977) model organizes the economic analysis of
schooling, the more recent work by Guthrie (1988)
allows for a current treatment of the educational
production function approach.

The present study is organized using the model
suggested by Guthrie (1988) as an overall framework to
investigate the research questions as outlined in
Chapter One. Variables retained for study are
classified consistently with Guthrie's input, process,
and output variables. Guthrie's model is explained in

detail in the next section.

‘The Guthrie Model for School Finance

As mentioned in Chapter One, the Guthrie (1988)
model for ordering school finance research is based on
earlier social system models developed by Parsons
(1960) and Easton (1965). His model is formulated as an
overall means for ordering variables for meaningful
analysis. He argues that the field of education finance

has proliferated to the point that a general model is
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needed to lend organization to the field.

The Rossmiller and Geske (1977) model is somewhat
similar to the later Guthrie model. Their model, while
fashioned in the open systems approach, is less
comprehensive than the Guthrie approach. The Guthrie
model differs substantially from that of Rossmiller and
Geske (1977) because the conversion processes for
transforming inputs into outputs receive more
attention.

As can be seen in Figure 2.3, the educational
subsystem in the Guthrie model is part of the overall
social system. Educational inputs are converted through
the educational process into outputs. As in all open
system models, there is a component which allows for
feedback from the environment in which the organization
functions. Guthrie's model has four major components as
did the Rossmiller and Geske model.

Resource inputs to the Guthrie model include
students, faculty, facilities, and funds. These are
provided to the subsystem by the social system in which
the educational subsystem operates. These are the
resources of the educational subsystem. The endowment

of these inputs is related to the wealth of the
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province or state and the local school area.

Guthrie's conversion sector includes processes at
the policy-institutional level, at the managerial
level, and at the technical-operational level. Actions
at the policy-institutional level include legislation
passed at the state level or policy and by-laws enacted
at the school board level. Managerial actions are
school level resource mix decisions made by the
principal or the school administration team. Technical-
operational conversions are actions taken by teachers
in individual classroom settings.

Outputs of the Guthrie model are streamed into
immediate and downstream outputs. Downstream outputs of
the educational system are what Becker (1975) defines
as human capital. Immediate outputs-that Guthrie
includes are achievement, attendance, and attitudes.
Educational researchers sometimes include attitudes
simultaneously as both inputs to and ocutputs of the
educaticnal production process (Bulcock, 1989).

Environmental feedback in the Guthrie model is
divided into societal demands and supports. Community
or societal support that Guthrie outlines takes the

form of resources and personnel. These resources are
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represented in the educational subsystem as educational

inputs.
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Figure 2.3
Guthrie's model of educational finance. ’

Demands from the social system include cognitive,
civic, and custodial aspects. Cognitive demands are

represented through expectations that students obtain
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basic skills and knowledge. The educaticnal institution
certifies the levels and standards of those who
graduate from their institutions. Other demands
illustrated in the Guthrie model are included in the
civic and custodial domains.

Guthrie (1988) states that as a large number of
social scientists become interested in questions of
school effectiveness, more precise models of school
effectiveness are constructed. He cites the 1975
Murnane study and the 13979 Rutter et al. study as
seminal in leading to new findings in the relationship
between schooling and student achievement. The results
of their findings restore public confidence in
schooling about a decade after the indictment made by
the Coleman reporct.

While Guthrie (1988) is critical of the
accountability movement of the 1960's and 1970's, he
points out that one useful result is an improvement in
the general area of achievement testing and assessing
pupil performance. Madaus, Airasian, and Kelleghan
(1980} note that even though the results from
achievement measures are far from ideal for public

policy purposes, national, and state-wide testing
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programs contribute usefully to the ability to measure
school outcomes. This increased accuracy is partly the
result of economic techniques being applied to
education with increasing ingenuity (Guthrie, 1988).
Some of the criticism levelled at the application
of management- and economics-oriented techniques to
education is brought about by overzealousness on the
part of well-meaning academics and school
administrators (Guthrie, 1988). He points out that
public-sector use of such programs as Program Planning
Budgeting Systems (PPBS), Program Evaluation and Review
Technique (PERT), Management by Objectives (MBO), and
Competency-Based Teacher Education (CBTE) training
programs suffers from questionable applications. These
various plans, he notes, assume an agreement on and
ability to measure school ocutcomes and the existence of
techniques to control for ocutside influences that far
exceed reality. Programs and technocratic strategies
based on these plans yield negative results and in some
cases dismal disutility (Kirst, 1975). Bossert (1979)
concurs with this view. It seems that researchers

applying these techniques in education ignore the
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ceteris paribus' assumptions made by economists who
employ them. To use present day analysis, one would say
that the production function models were not a good fit
or did not capture enough reality of the system to
produce meaningful results.

Recently, more accurate predictive models are
developed utilizing affective inputs (Bulcock, i%88a;
Whitt, 1989). These models utilize research emanating
from the effective schools research and are built
around quality of school life work explored by Epstein
and McPartland (1976) and Williams and Batten (1981).
Many similarities exist between the Guthrie (1988)
model for ordering study in the school finance area and
the Bulcock (1989) model for studying the relationship
between resource use and achievement. The Guthrie model
and the Bulcock model are consistent in construction
and are compatible to use within the one framework.

In the same way as the Guthrie (1988) model
provides a useful mechanism for ordering school finance

research, Bulcock's (1989%9) resource allocation model

Boeteris paribus is a Latin term frequently employed by
economists to indicate the assumption that all variables other than

those directly referenced remain the same. Freely translated it
means other things being equal.
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permits relatively easy operational measurement in a
parallel fashion. Bulcock's resource allocation very
closely resembles the educational subsystem of the
Guthrie model. Bulcock's model deals in very great
detail with attitudes both as inputs and outcomes of
the educational process. His model is explained in

greater detail below.

Bulcock Model of Educational Resource Allocation

Many of the studies completed since the production
function approach has been applied to education report
a strong relationship between SES variables and student
achievement. Benson (1982) is one of the first to
attempt systematic explanation of how SES factors
affect school learning. His study tries to account for
out-of-school influences on school learning. Bulcock's
(1988a; 1989) work takes this approach to an even
higher level of analysis in that it allows for a multi-
level treatment of resouxrce inputs. Bulcock combines
approaches from the sociological tradition with those
that employ eéonomic analyéis. His research takes the
route advocated earlier by Monk (1981) by pursuing a

multilevel perspective of resource allocation. Monk
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contends that resource decisions at one level of the
"educational system affect and constrain decisions at
other levels.

Bulcock (1988a, 1988b, 1989) has conducted much
research relating the gquality of school life to student
achievement. Most Quality of School Life (QSL) research
'is completed by psychologists in the schooling
satisfaction tradition. Bulcock (1988a) states that the
‘basis for their work is the job satisfaction theory
developed by Herzberg (1962). Herzberg holds that
productivity is responsive to the morale of workers.
Educatiocnal psychologists argue that school achievement
is responsive to student morale and is measured by
school attitude or liking for schooling.

An additional advantage of employing the Bulcock
approach is that a great deal of his published research
has been conducted using the Newfoundland population as
a study group. His advances include more accurate
measurement techniques based on improved sampling and
higher order definitions of variables. Bulcock's
definitions of rural and urban areas, census
agglomeratidns, and many other frequently used

sociological variables are widely adopted by
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researchers in the province,K of Newfoundland.

Bulcock's (1989} resource allocation model links
three broad groups of constructs in a schematic design
that is characteristic of the structural modelling
tradition. The groups of variables to the left of
Figure 2.4 (X, Xp. X,, Xp) are treated as exogenous
variables and are seen to influence all that lie to the
right of them. All other groups are endogenous
variables whose variations are explained within the
model. Variable groups are influenced by all others
lying to the left of them. The relationships between
endogenous constructs not separated horizontally are
hypothesized to constitute multiple feedback systems.
In this model the feedback parameters are not
estimated, since Bulcock contends the estimation of
non-recursive structural equations is fraught with
problems attributable to non-orthogonal data and their
attendant multi-collinearity problems.

The following structural equations describe the

model.
Xg = bgga X2 + by Xy + bygio Xjo + byy X + &
Xy = bz X2 + byy Xy + Dayg Ko + byy X5 + @2

Xe = Poiz Xia + bey Xy + bao Xip + bey Xy + €5



Xs = bsip X2 + by X)) + by Xjg + bye X + e

X,

Baia Xig + ban Xy + by Xpo + byy Xy +

I

43 byia X2 + by Xy + by Xo + by Xy + by Xg +
by X7 + by X + by Xy + by X, + g
Xy = boyy Xjp + by Xy + bage Xo + by Xy + by Xy +

by; Xg + Dag Xg + bag X5 + by X, + &,
Xy =Dbyp X+ by Xy + Dyg Xyg + by Xy + by X +

b X7 + bg ¥ + bis X3 + by, X, + e
Four sets of variables are identified as community
size/isolation, school status, community status, and
classroom configuration. These variables influence
five sets of student responses to the organizational
structures of the school shown as the opportunity to
learn, adventure in learning, student identity, student
status and perception of teachers, all of which in turn
influence schooling outcomes. A set of schooling
outcomes, notably reading and mathematical
competencies, and student well-being. Each of these
sub-aggregated models is constructed to permit more
precise analysis of variables found to be accurate

predictors in previous studies.
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Figure 2.4
Bulcock basic resource allocation model."

The variables used by Bulcock (1989) in his model
are consistent with those variables described by the
conversion portion of the Guthrie (1988) model. These
variables are found to be significant predictors of
educational outcomes. Guthrie cautions that
educational finance research is proliferating as an

area of study. Thus one of the strategies derived from

T should be noted by the reader that only some of the paths
are presented in this resource allocation model for the purpose of
simplicity of presentation.
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his concern is the potential to limit the number of
variables retained in any particular study to permit
meaningful analysis.

Oone of the main advantages offered by the addition
of the Bulcock (1989) model to the Guthrie (1988) model
stems from the fact that Bulcock's model incorporates a
more comprehensive treatment of the affective domain.
The student attitude component permits researchers to
measure the effect of student attitudes on student
outcomes. By using path techniques and structural
equation modelling, his analyses permit partitioning of
the variance in outcomes attributable to student
attitude.

Background variables used in the Bulcoék (1989)
model are those found to yield significant resulis as
input variables. These variables are categorized at the
community, board, school, and classroom levels. His
model concentrates on alterable variables; but at the
same time he cautions that unalterable variables cannot
be ignored in estimating the effects of the more
manipulable policy influences. Some purchasable inputs
such as teacher salaries, numbers and deployment of

support staff, and transportation contracts are not
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readily alterable in the short-term.

The student attitudes component of the Bulcock
(1989) model is developed in the guality of school life
research throughout the 1970's and 1980's. His model is
pased mainly on the Williams and Batten (1981)
approach. Bulcock's main extension to their QSL
approach is to add a teacher dimension.

Worthen, Borg and White (1993) point out that
reliability coefficients for the QSL scale are reported
as ranging from .86 to .89. Concurrent validity
estimates were developed by comparing QSL scores on a
large number of criterion measures of school
activities, school evaluations, family experiences, and
student aspirations. They claim that QSL is more
rigorously developed than most scheol attitude scales
and deserves careful consideration.

Bulcock's (1989) model treats students'
perceptions towards the organizational structure of the
school as alterable variables. student responses in his
model refer to what the schools do to students in the
form of exposure to stimuli, expectations,
encouragement, and the rewards and punishment which

support goal attainment. This whole section of the
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model (X, to X;) is designed to measure student
attitudes towards their experience within the school
environment. He argues from the QSL tradition that
schools are organized to meet four sets of societal
expectations: expectations regarding the certification
of competencies in basic skills; expectations
concerning the intellectual and physical development of
students; expectations related to the promotion of
social integration; and expectations with respect to
the development of social responsibility. An assumption
of this model is that schools establish both formal and
informal organizational structures to promote these
expectations. An example Bulcock purports to illustrate
these formal structures is an evaluation or
certification structure designed to certify grade level
competencies. Personal development is promoted through
the curricular and instructional system of the school.

Bulcock's premise is that not all students respond
to the organizational arrangements of schools as
intended. Bulcock labels students®' responses to the
organizational structure of the school as the
opportunity to learn, adventure in learning, student

identity and student status. The fifth variable
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surveyed includes the student perceptions of teachers
as role models. These variables are depicted in his
model as Xy, %7, Xe, X5, and Xx,.

Another underlying assumption of his model is
that, as a result of the complex set of influences and
dispositions, students develop habits and orientations
towards reading and orientations toward mathematics
that influence their competencies in these areas. These
influences have their roots in the community, the
school, and home environments of the students. These
blocks of exogenous student variables (Xp, Xns Xor and
%,) when analyzed using the QSL measures (%e, X7, Xor Xsy4
and x,) as mediating variables, predict in a powerful
manner the endogenous outrome variables (x,, X%,, and X;)
explained within the model.

The analyses permit validation of the
relationships through the estimation of model
parameters. The model defines the manner in which
tabular analyses should be undertaken. These analyses
establish the existence of a relationship in each case.
Multivariate analysis is employed to elaborate the
relationships between the variables with a view to

explain why such relationships exist. Bulcock (198¢)
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makes the general point that a number of the separate
concerns about the relationship between available
resources and the three schooling outcomes (¥, X,, and
x,) can be explained by an explicit model in which the
discrete relationships are analyzed in a manner
designed to contribute to an informed understanding of
what is happening.

Bulcock's emphasis on structural equation
modelling means that his findings can be addressed in
terms of the causes of individual and group differences
at the individual, class, school, or community level.
He argues that this should be done not merely because
this is an objective of input-output analysis or of the
structural equation tradition. Moreover, he suggests
that the findings of studies utilizing his model can be
used to develop more informed policies that can be used
to enhance the rzading literacy and mathematics
numeracy of all students.

outcome measures of the Bulcock (1989) model
include two cognitive outcome measures -reading
literacy and mathematical numeracy- and an affective
outcome measure- student well-being and are represented

in his model as X, X,, and X,. As stated earlier, these
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outcome measures are endogenous variables. Another
reason these variables are retained as outcome measures
is that these measures are traditionally accepted as
reasonable proxies of valued student outcomes.

Thus the Bulcock (1989) model allows the
investigation of lagging achievement levels of
Newfoundland students. If one accepts Cohn's (1982)
arguments concerning the use of standardized
achievement tests and Bulcock's approach to assessment
of students' attitudes, then the provincially
administered Canadian tests of Basic Skills (CTBS) and
the-@glcock Attitudinal Inventory can be employed as
measﬁfing instruments to investigate relationships
among variables found to be significant in the
empirical literature.

An analysis of the data can then be conducted
which hopefully can provide increased understanding of
the relationship between resource allocation and
student outcomes in the province of Newfoundland.
Increased understanding can permit researchers to
define more effective resource allocation procedures
for educators.

As early as 1979, researchers suggested that the
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province of Newfoundland had reached the limit of its
ability to provide additional resources to the
educational sector of the province (Crocker & Riggs,
1979). They illustrated very clearly that
Newfoundland's resource allocation per pupil falls
substantially below that of the Canadian average but
that its effort to fiscal capacity'’? was the highest of
any province. Furthermore, Crocker and Riggs argued
that the province does not have the ability to increase
the educaticnal share of resources relative to other
government departments. They state:

It appears that substantial increases in
expenditures are required if we are to offset the
effects of inflation and continue to narrow the
gap between this province and other areas of
Canada. At the same time limitations of our
ability to increase expenditures are all too
apparent. In a sense, declining enrolment
represents the only opportunity to bring about

real increases in expenditure per pupil. (p. 68-9)

Zgpffort to fiscal capacity is an econcmic measure used to
compare the relative importance one jurisdiction places on fiscal
spending in a sector compared to another jurisdiction. It measures
actual spending against the level of wealth of the jurisdiction.
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From an organizational perspective, the only other
hope of improving the system in the interim is to
improve the efficiency of resource allocation. As
mentioned earlier, Pareto optimality becomes a system
goal. Resources have to be shifted from less productive
uses within the educational system to more productive
uses without making any individual worse off. One of
the main purposes of the present study is to define
more accurate relationships among variables to permit
educators to develop more effective ways of allocating
resources to the educational process.

The research design utilized in the present study
is carefully defined in the next chapter. Variables
found to be significant in previous empirical studies
are outlined and defined as they are used in this
study. The Bulcock (1989) Model of Resource Allocation
is retained to organize and lend order to the
relationship between dependent and independent
variables. Bulcock's Model is utilized with the Guthrie
(1988) model as it faciliitates ope;ationalization of
variabkles. ;

Research questions investigating the relationships

between inputs (community background variables, school
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characteristics, student background characteristics,
student linguistic resources, student attitudes) and
educational outcomes (measured using indicators for
reading, mathematics and student well-being) are
organized in a manner which is consistent with both the
Guthrie model for educational finance research and the
Bulcock model for resource allocation.

The present study seeks to provide increased
accuracy in the construction of an educational
production function. While many of the input variables
are not readily alterable, it i1s necessary to include
these variables in order to understand as completely as
possible the relationships among the retained
variables. This increased understanding will allow
policymakers and educational administrators to
substitute purchasable or alterable inputs to
compensate as appropriately as possible for those
indicators that are not controllable or alterable. Such
an approach is consistent with Monk's (1992) assessment
of the utility of production function studies. The
research design to investigate relationships of
resources to student outcomes in the present study is

presented in the next chapter.
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CHAPTER THREE

Research Design

Introduction

Chapter Three contains information on the design
of the study. Variables identified in the review of
]iterature are operationalized. The presentation of
variables is organized under input variables, process
variables, and output variables.

The design is structured to define as accurately
as possible the production relationships between inputs
to the educational process and student achievement
outcomes. Variables retained are those that have been
identified in empirical studies as significant
predictors of student achievement outcomes and that
have been possible to operationalize in this study. A
new variable constructed to measure the relationship
between a student's language usage and achievement
outcomes is also included in the analyses.

The chapter is divided into three main sections.
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The first section describes the population that is
studied. It outlines the context in which the study is
completed and describes the population studied. The
second section contains a description of the variables
retained in this study. Input, process, and output
variables utilized in the resource allocation model are
explained. Operational definitions are provided for the
independent and dependent variables. The third section
of the chapter contains the data treatment and
analysis. Validity and reliability of the measurement

model are then explained.
Population

Context of the study

This study was conducted in the Province of
Newfoundland and Labrador during the 1989-%0 school
year. A public denominational system, funded 95% by the
provincial government and 5% by local tax sources, was
adnministered by 32 school boards. These 32 school
boards administered all day-to-day operations of the
schools. .

Denominational educational councils (DECs)

representing the major religious denominations,
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establish school board boundaries for each
denomination. These DECs control and allocate capital
spending among boards. Content of religious education
programs is also under the control of the DECs. The
Integrated Education Council (Protestant) operates 18
school boards, the Catholic Education Council operates
12 school boards, while the Pentecostal Assemblies and
the Seventh Day Adventists operate one school board
each.

curriculum within the province is under the
central control of the Department of Education: a
curriculum division devises programs of study to be
followed by all students within the province.
Curriculum time allotments, setting time parameters for
each subject, are also developed by the curriculum
division. All bbards are required to ensure that their
schools meet at least the minimum time allocations.

The Evaluation and Testing Division within the
Ministry oversees norm-referenced standardized testing,
criterion-referenced testing at the elementary level,
and public examinations for Grade 12. The Divisien
annually administers the Canadian Test of Basic Skills

(CTBS) to either grade four, six, or eight students in
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the province. For the 1989-90 school year, Grade 8
students were the cohort chosen. Boards were also
requested to have their Grade 8 students complete the
Bulcock Attitudinal (BAI), a guestionnaire designed to
measure student attitudes toward school.

Results of testing completed by the Ministry's
Evaluation and Testing Division for the 1989-20 school
year were made available to the researchar for study
purposes. These results were made available in raw data
format so as to avoid any statistical anomalies
associated with norm-referencing.

Attributes of the population

The population studied was composed of all Grade 8
students in the province of'Newfoundland and Labrador
for the 1989-90 school year. The study group of 10,146
was comprised of 5,009 female students, 5,137 male
students. These students attended 266 schools. Students
attending rural arez schools totalled 5,294 whereas
4,852 students attended schools located in urban
centres.

Grade 8 teachers in the Province were an
additional population studied. Full-time teacher

equivalents were calculated for each school where grade
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8 was taught. Schools were also differentiated

structurally on the basis of grades actually taught in

each school.

The Variables

Overview of variables

In this study, the proxy variable used for the
environmental component consists of three variables
that composed community background variables. These
are: U R, a dichotomous variable to indicate urban or
rural location; REGION, a categorical variable to
indicate one of five regions in the province in which
the student lives; and SSEL, a linear composite measure
designed to represent the socioeconomic level of the
community in which the student lives. It should be
noted that these variables are not easily alterable but
are included for reasons outlined previously in Chapter
2. _

The second component of the Guthrie (1988) model
consists of inputs into the educational subsystem in
the form of stﬁdents, faculty, facilities, and funds.
In the modified Bulcock model and under the constraints

of this study, a number of input variables are
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operationalized in this component. Student background
variables are age, gender, VOCNR (number of vocabulary
items correct on the CTBS test), and LCODE (a
continuous variable constructed using Bernstein's
Theory of Language Discontinuity as a guide). School
level variables are comprised of student teacher
ratios, full-time teacher eguivalents, and enrolments.
A proxy measure for facility is found in the variable
that describes the school type in which the student
studies.

The attitude component in the present study is
composed of five input quality of school life measures
as advocated by Bulcock. The five input variables
referred to in this study are opportunity to learn,
adventure in learning, identity or the orientation of
the student's self perception in relation to the group,
status or prestige of the student, and teacher or the:
perception by the student of the teacher as a role
model . These are affect measures and represented
student perceptions towards schooling, teachers, and
peers.

The fourth component of the Guthrie model consists

of three output measures; achievement, attendance, and
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attitudes. The model constructed in this study utilizes
cognitive outcome measures as obtained from CTBS tests
for reading and mathematics; and student well-being as
obtained from the Bulcock inventory. Figure 3.1
presents a schematic presentation of the initial

modifications to the Guthrie approach.
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Figure 3.1
Modified Guthrie mudel.

A further modification of this approach makes the
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overall measurement model easier to operationalize and

easier to interpret for the purposes of analysis.

Relationships to be tested using this model can be

stated by expressing outputs as functions of the inputs

retained as predictor variables.
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modified from both the Guthrie and Bulcock models. More
detailed presentation of variables is given below in an
order consistent with measurement approach used in this
study. Appendix "B" contains a table defining the

category, mnemeonics, type, and description of each

variable.
Input Variables

A number of studies outlined in the
literature review produce consistent results when
specific resource variables are studied. Bulcock
(1988a, 1988b, 1989), Whitt (1989) and Bulcock and
Whitt (1989) report interesting and significant
findings in the same general context as this study is
completed. They developed a research methodology that
was appropriate to the investigation of optimally
allocating resources within the educational system,
particularly within the Newfcundland context. Their
research has identified many of the variables that one
can operationalize within the Newfoundland educational
system. Moreover, research problems associated with
unique demographic features of Newfoundland are
identified and recent researchers outline

recommendations for further study, suggesting resource
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variables that might yield significant results (Whitt,
1989) . Bulcock proposes that variables retained to
study allocation of resources be grouped in strands. In
this study, variables are grouped in strands to
correspond to each of the research gquestions.

Community background characteristics retained
include: the region in which the student lives
(REGION) ; a dichotomous variable for urban and rural
students (U_R); and a linear composite designed as a
proxy for socioeconomic status (SSEL). AS is stated
previously in Chapter 2, each of these variables is
found in the literature td be a significant predictor
of student educational achievement."

For convenience of analysis, the province is
divided into five separate regions (REGION). These are:
the Avalon Peninsula, South Coast, Central
Newfoundland, West Coast, and Labrador regions. Each
regicn is specitfied as a dummy variable. To meet the
condition of linear independence one dummy (indicator
_variable) is dropped (constrained to zero) in order to

act as a reference point for interpreting the parameter

*see Appendices A and B for studies reporting these predictors
as having a significant effect on educational achievement.
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of the other variables in the set.

A second background variable that is
operationalized is a measure for urban and rural school
location (U_R). Bulcock (1988) found that urban
students outperformed rural students on achievement
outcomes. This study pursues this finding to determine
if a similar relationship exists in this population.

A proxy for socioeconomic circumstances is also
developed (SSEL). This consists of the father's income
(FTHRINC) ; the mother's income (MOTHRINC); the family
income (FAMINC); and the number of people per room in
the household (PPROOM)!'. The linear composite SSEL is
represented diagrammatically in Figure 3.3.

Each of the socioeconomic indicators contributes
to the construct SSEL, the proxy for the socloeconomic
level of the community in which the school is located.
This socioeconomic vector is similar to the advance
Murnane and Phillips (1981) made to the Levin (1974)
approach. The theoretical advance permits construction
of a second order variable from vectors of variables

previously found to be good predictor variables. Other

UThe factor construction for SSEL can be see in Appendix C.
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researchers found significant relationships between
socioeconomic indicators and student achievement
(Coleman et al., 1966; Hanushek, 1971; Jencks et

al.,1972; Rossmiller, 1978}.

\ 498
L FTHRINC | MTHRINC FAMINC PPROOM
354 .85 .269 867
Figure 3.3
student socioeconomic model. {(Numeric values on the lines

connecting SSEL to the observed variables are the values of the
factor matrix coefficlents. Numbers beneath the arrows represent
the error of measurement.}

Input variables included in the model embrace
various school types or the structure of the school
(SCHTYPE) . These include elementary, secondary, all
grade, other multi-grade, and non-graded structures. A

second school related variable is the number of full
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time equivalent teachers (FTETCHRS). The final school
variable included in our model is the size of student
enrolment (ENROL). School size is also a good indicator
of student achievement in past studies (Mortimore,
1993; Rutter, et al., 1979). Mortimore found that the
smaller the school the higher the achievement levels of
the students. Small schools in his study were in the
450 to 606 pupil population range. ENROL is divided by
FTETCHRS to compute student teacher ratio (STR), which
is operationalized in the regression equation.

Two student characteristics are obtained from the
response sheets for analysis. Each of these is
identified in the literature to be an important
indicator at the junior high school level. These are
student age in months (AGEMONTH) and gender (SEX). Age
is a significant indicator of student output in a
number of studies (Levin, 1970; Michelson, 1970; Whitt,
1989) . Whitt found a significant, negative relationship
between students' age and their achievement. The older
students scored lower achievement outcomes. At the
intermediate age level, the literature indicates that
girls tend to have a more positive attitude towards

school than boys (Jackson, 1968; Tennenbaum, 1940} .
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Gender is frequently found toc influence student
outcomes in other studies (Levin, 1970; Murnane, 1975;
Summers & Wolfe, 1977; Whitt, 1989; Wolfe, 1977). Most
of these studies present findings to indicate that boys
tend to outperform girls in science and mathematics at
the high school level.

Two indicators of linguistic resources are
included in the model. As indicated in the literature,
the vocabulary score (VOCNR) of an individual is often
used as a proxy for background knowledge (Bernstein,
1961; Bulcock, 1988; Whitt, 1989). Another variable is
constructed to discriminate the extent to which the
individual's language code departs from the standard
language. This continuous variable (LCODE) is used as
an indicator of the individual's language
discontinuity. The variable is constructed by taking
the highest student score obtained on the language
usage sub-test (USGNR) and then subtracting all other
scores from that score. This construct differs from
Bulcock's {1988) construction in that his LCODE
variable is aggregated at the school level.

In Bulcock's (1988a, 1988b, 1989) research, he

uses the language usage score of the highest achieving
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school in the province to construct his LCODE variable.
His variable is a school level variable. The present
research creates a variable that takes the highest
USGNR score, or language usage score, and creates a
continuous variable by subtracting all other USGNR
scores from that score. The newly created variable has
a negative coefficient to represent the concept of
linguistic discontinuity. Higher values reflect greater
departures from the acceptable language usages. The
USGNR score is used so as to construct a variable that
is not confounded with the VOCNR scores.

Process Variables

Nearly all Grade 8 students in the province
completed the Bulcock Attitudinal Inventory (BAI)}, a
measure of the Quality of School Life. One school board
refused to permit its students to complete the Bulcock
Inventory on the grounds that individual teachers might
be identified. The missing school board reduced the
number of students completing the Bulcock Inventory to
approximately 9,700.

This BATI contains 44 questions designed to
ascertain student attitudes on 5 input items and two

output items (See Appendix D). The five process
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measures attempt to measure students’ perceptions
toward various aspects of their school lives. These

measures are: (a) opportunity (OPPY)--the students'

v N

0.831 0.777

AN 2R B

OPPY \ ADVEN | IDEN ‘ STAT\ TGHR

1L 2

556 558 630

Figure 3.4

Quality of school life model. (Numeric values on the lines
connecting QSL to the observed variables are the values cf the
factor matrix coefficients. Numbers beneath the arrows represent
the error of measurement.)

perception of the school as the certifier of the
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educational process; (bh) adventure (ADVEN)--a student
perception measure of schooling as an experience in
learning intrinsically rewarding and leading to self-
motivation; (c) identity (IDEN)- a student perception
of one's development of self-awareness in relation to a
larger society; (d) status (STAT)--the perception of a
student of one's personal status as made by fellow
students and teachers; and (e) teacher (TCHR)--the
students' perceptions of their teachers as role models.
Bulcock's QSL model is constructed as shown in Figure
3.4.9
Ooutput variables

Previous studies identify inconsistent results
depending on which variables are retained as scholastic
attainment indicators (MacPhail-Wilcox & King, 1986).
Those indicators that have been consistently
significant in previous studies and that were possible
to operationalize are retained for this study.

Indicators of mathematics and language achievement
are retained from the CTBS scores. The composite

measure on language is composed of sub-tests in

’'see Appendix E for further information on factor construction
for QSL.
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capitalization, punctuation, and spelling. Mathematics
achievement is measured under the sub-tests of

concepts, problem solving, and computation.

0.899 -0.898

SATIS DISSAT

b t

Figure 3.5

Model of student well-being. (Numeric values on the lines
connecting WELLB to the observed variables are the values of the
factor matrix coefficients. Numbers beneath the arrows represent
the error of measurement.)

Bulcock's Model alsc contains two outcome measures
of the well-being of students. The two dimensions are
the positive effect or satisfaction (SATIS) and the
negative effect or dissatisfaction (DISSAT). Bulcock
constructs his instrument so that one of these measures
is not necessarily the obverse of the other; although
under ordinary circumstances, one would likely have

been the negative correlate of the other. In his
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research, Bulcock treats these variables simultaneously
by creating a second order variable called student
well-being. In this study, student well-being (WELLB})
is a second order construct derived from SATIS and

DISSAT.' This model can be seen in Figure 3.5.

Measuring Instruments

Two main instruments are utilized in this study;
the Canadian Test of Basic Skills (CTBS) and the
Bulcock Attitudinal Inventory. The CTBS and the Bulcock
Inventory were administered to all Grade 8 students in
the Province under the auspices of the provincial
Department of Education. The tests were administered to
all students in the month of October, 1889. Test
administrators were trained by the provincial ministry
and rigorous care was taken to ensure that test
conditions were as consistent as possible.

The CTBS is a standardized achievement test
designed to test overall achievement in five separate
areas of study: Vocabulary; Reading comprehension;

Language skills; Work-study skills; and Mathematics

6 gee Appendix E to see how the satisfaction and

dissatisfaction variables are constructed for this study.
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skills. It is a norm-referenced test designed to
measure how well students achieve objectives of the
Ccanadian curricula. Individual student results indicate
what level of achievement a student obtains compared
with others in the norm group. Individual raw scores
can be used to determine how well students have
mastered curriculum objectives. Individual raw scores
are employed in this study.

The second measuring instrument used is the
Bulecock Attitudinal Inventory (see Appendix D). The
instrument is designed to measure student attitudes on
five input variables and two outcome variables. Using
the Bulcock approach, variables are examined
individually, but microlevel analysis is also conducted
at the community, school, and classroom levels. This
approach is seen as appropriate because it permits a
comparison of the variables and meanings of each
variable at each level of aggregation. Community and
school characteristics are assigned to the individual,
thereby allowing analysis to be done on the individual
level. Some of the problems associated with this
approach and proposed solutions to the problems are

discussed below.
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Bulcock (1988a, 1988b, 1989) develops a number of
models that are extensions of his main model. These
extensions foster further understanding of the
relationships among input variables and student
outcomes. Essentially, his disaggregated models allow
more intense scrutiny of individual indicators to be
retained from the literature and the data-gathering
process. An example of the advantages his
disaggregated models offer is illustrated in his
cognitive outcome model. This model permits a graphic
conceptualization of the global resource levels to all
of the cognitive outcome indicators that have been
retained. The relationship of each strand of input
variables to cognitive outcomes within the model is
estimated by using path coefficients.

The Bulcock approach permits a more detailed
analysis of variables retained as indicators of
achievement in the basic resource allocation model.
This is similar in approach to what is recommended by
Murnane and Phillips (1981).

Community resource indicators include population,
geographic region, and a proxy measure for

socioeconomic level of the community. This



99

socioeconomic proxy is the second order variable
constructed from statistics obtained from Statistics
canada. School characteristics encompass the structure
of the school on the basis of grades offered and on the
number of full-time equivalent teachers within the
school. These are variables which are found to be
important indicators from QSL studies and from input-
output studies. Student level characteristics consist
of gender and age, both of which are found to be
significant in previous studies and are possible to
operationalize in this study (Bidwell & Kasarda, 1975;
Brown, 1972; Katzman, 1968; Kiesling, 1969). Student
age is measured in months. A continuous variable is
constructed using Bernstein's theory of language
discontinuity. LCODE is linguistic discontinuity or the
size of the gap between standard and community language
usage. VOCNR is a proxy variable used as a measure of
the linguistic résources of students. It is not
confounded with the LCODE variable, as only the
language usage (USGNﬁ) scores from the CTBS are used to
censtruct LCODE.

community background variables, school level

variables, student characteristic variables, and
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student linguistic characteristics are analyzed to
ascertain whether or not student attitudes, as measured
using the Bulcock Inventory, make any difference to
cognitive student outcomes or attitudinal outcomes as

measured by student well-being.

Mathematical Statement of Research Questions

These theoretical constructs are thus utilized to
examine research guestions as stated in the previous
chapter. To investigate:each research gquestion, a
structural eqguation relating the indicator variables to
the outcome variables 1s constructed. Each research
gquestion is stated mathematically in a manner
consistent with how the question is outlined.

The first research gquestion is:

1) Is there a relationship between community
background variables and educational outcomes?

The mathematical expression of the equation used to
investigate this question can be stated as follows:

Achievement = £( U _R, REGION, SSEL)

Achievement ié measured by using the scores obtained by
students on subtests in mathematics and reading from

the CTBS, and from attitudinal outcome measures from
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the BAI. The dependent variable LNGTOTNR was composed
of the scores achieved on the reading comprehension
sub-test (RDGNR), plus the number right on the spelling
comprehension sub-test (SPLNR), plus the number right
on the capitalization sub-test (CAPNR), and the number
right on the punctuation sub-test (PUNNR). This outcome
measure was retained as a proxy representing reading
literacy of the student population. MTHTOTNR consisted
of CTBS scores in computational skills, concept
development, and problem solving. The outcome measure
of student attitudes is represented by the second order
construct WELLB. WELLB is derived from the positive
affect measure SATIS and from the negative affect
measure DISSAT.

U_R is the dichotomous representation for urban or
rural residence. REGION is the region in which each
student goes to school. SSEL is a linear composite of
community level economic indicators and serves as a
proxy for socioeconomic status.

The second research question is stated as follows:

2) Is there a relationship between school
characteristics and educational outcomes?

The mathematical equation used to investigate this
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question is stated as follows:

Achievement = £(STR, SCHTYPE)

Achievement outcomes are measured the same for all of
the research questions. School characteristics retained
in the study include the student-teacher ratio of the
class which each student attends. The second
independent variable is the structure of the school in
which the student is taught.

The third research question is stated as follows:

3) Is there a relationship between student
background variables and educational outcomes?

The mathematical equation used to examine this research
question is:

Achievement = £ (GENDER, AGEMONTH)

GENDER represents the gender of the pupil. AGEMONTH is
student age measured in months.

The fourth research gquestion examines the
relationship between student linguistic resources and
educaticnal achievement. It is stated as follows:

4) Is there a relationship between student
linguistic resources and educational outcomes?

The mathematical equation to investigate this question

is:
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Achievement = f(VOCNR, LCODE)

The final research question asks the following:

5) Do student attitudes (QSL) have a mediating
effect on educational outcomes?
The mathematical eguation that represents this
relationship is expressed as follows:

Achievement = f£(QSL, U_R, REGION, SSEL, STR,
SCHTYPE, GENDER, AGEMONTH, VOCNR, LCODE}
QSL is a second order construct and is shown in Figure
3.4.'7 QSL is added to the resource allocation model to
ascertain whether or not student attitudes have a

mediating effect on student achievement outcomes.

Data Analysis

Data in this study were analyzed using multiple
regression analysis. SPSS 4.1 for IBM/CMS was the
statistical package utilized. Models analyzed were
constructed from the theoretical foundation developed
in the review of literature. Pedhazur and Schmelkin
(1991) stated that regression analysis is a method of

analyzing the variability of a dependent variable by

7 gee Appendix E for construction of variables composing QSL.
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resorting to information on one or more independent
variables, or predictors. Direct, indirect, and total
effects of the predictor variables and the intervening
variables on achievement outcomes were calculated.

Measurement models were used for each latent
construct (uncobserved variable) in the study. These
constructs included the Quality of School Life (QSL)
domain, SSEL (a linear composite of community level
economic indicators), and WELLB (a construct developed
from student responses designed to measure satisfaction
of students). Construction of these latent constructs
permitted analyses of data in groups or vectors so that
a manageable number of variables could be studied at
one time. This approach also acknowledged that single
measures of each construct were not perfect and
permitted more accurate measurement. A second direct or
main effects analysis of these variables individually
was then completed wherever statistical significance
was found. Since the data for this study contained very
large numbers, it was expected that statistical
significance would have been present for many of the
independent variables. Thus substantive meaningfulness

became pertinent. Determination of substantive.
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meaningfulness for variables was derived mainly from
the magnitude of the standardized beta coefficients.
Huff (1954) claimed that a difference was only a
difference if it made a difference. Thus the regression
measure that became of greatest interest was the
standardized Beta coefficient. In the present study if
the standardized Beta coefficient was 0.1 or higher,
then the variable was generally accepted as being
substantively meaningful.

Direct, indirect, and total effects analyses vere
completed using an approach advocated by Alwin and
Hauser (1975). T-values for total effects were
considered significant when coefficients exceeded 2.
This approach was used to overcome statistical problems
identified earlier as having flawed both the Coleman et
al. (1966) and the Jencks et al. (1972) reports. Both
studies at that time were not able to calculate
indirect effects as technigues had not yet been
developed.

Raudenbush and Bryk (1988) contend that schooling
is a multilevel process. Decisions on such things as
resource distribution made at one level of the

organization constrain decisions at the next level.
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They contend that a proper conceptualization of the
schooling process should include not only a model for
how schools differentially allocate resources for
instruction and opportunities for learning, but also
how students differentially respond to given
opportunities.,

Bryk and Raudenbush (1992) indicate that
statistical techniques are now available to consider
hierarchical data structures. Their approach to
hierarchical linear modelling might be a more effective
way to analyze data in the present study. This method
would capture much of the within schools effects that
are lost by assigning school level variables to all
students within a particular school. Unfortunately, no
software is avallable to the researcher that would be
able to satisfactorily handle the large number of
subjects in the study.

As conceptualized, the model in the present study
is a conservative model in that the within schools
effects are underestimated. If the data were to be
aggregated at the school level, two more problems
become evident. Correlations between variables are

inflated in the aggregation process. This results in a
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situation in which the R? values produced at this level
of analysis are inflated (Bryk & Raudenbush, 1992). S.
Raudenbush (personal communication, April 11, 1994)
contends, however, that socioeconomic variables nearly
always present consistent results to statistical
analyses, whether the level of analysis is at the
individual, school, or community level of aggregation.
Since most of the variables aggregated at the community
level in this study are socioeconomic in origin, the
need for simultaneous multilevel analysis might not bhe
as crucial as one would first expect.

Another problem that prevents use of hierarchical
linear modelling centres around the method by which
data were gathered for the present study. Diprete and
Forristal (1994) contend that multilevel data must have
measurements for multiple micro units within the macro
unit. They argue that analysis of such data can specify
microlevel coefficients as functions of macrolevel
variables but they cannot specify the "total effects"
of context because only one microlevel observation is
available for organizational unit. In the present study
at the community and school level only one microlevel

observation is available for each organizational unit.
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The results of the analyses of data are presented
in the next chapter. Descriptive statistics are
presented for predictors used in the research design.
The statistical treatments used to analyze the models
and investigate the research guestions are also

detailed.
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CHAPTER FOUR

Presentation of Data

Introduction

Results of the analysis of data are presented in
this Chapter. The measurement models, as constructed
from the Bulcock (1989) model and the Guthrie (1988)
model, guided research questions concerning resource
allocation. Each of the research questions was
represented by a strand of variables in the general
resource allocation model. Efficiency of resource
allocations and their relationships to educational
outcomes were the primary foci of the Chapter. Urban
and rural differences were of interest, as were gender
differences. Second order models utilizin.: latent
variables constructed in Chapter 3 for some strands of
variables were used to facilitate analyses and focus
attention on the five research questions. Multiple
regression technigues were used to identify any
existing relationships between predictor variables and

educational outcomes. A comprehensive overview and
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analysis of pertinent statistics were described before
individual research questions were examined. A
statistical apprcach developed by Alwin and Hauser
(1975) was used to measure the mediating effect of QSL
on educational achievement outcomes. Tables were
presented for both main effects analyses and analyses

illustrating direct, indirect, and total effects.

Descriptive Statistics

Descriptive statistics for the dependent variables
and independent variables were presented to add clarity
to observations. Since this was a population study,
much useful information was obtained from this source.
In the main regression model, the variables were
entered simultanecusly utilizing enter procedures in
the SPSS statistical package.

Table 4.1 contains descriptive statistics of
microlevel background variables. Statistics were
described at the full provincial level and were later
described from an urban-rural perspective (see Table
4.2) and on thé basis of gender (see Table 4.3}.

The type of school (SCHTYPE) was sub=-divided on

the basis of grades offered within that school. These
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divisions were: SCHTYPE2 (Secondary school); SCHTYPE3
(All grade school); SCHTYPE4 (other multi-grade
schools). SCHTYPE was dummy coded. These structures
were utilized in this research because such an approach
has previously been found to contribute to guality of

school life research (Isherwood & Ahola, 1981).

Table 4.1

Dascriptive Statistics for Background Variables..
Variable Mean Sh Cases
FTHRINC 14,887.64 6,626.80 10,146
MTHRINC 7363.26 2,581.356 10,146
FAMINC 24,908.65 10,170.49 10,146
PPROOM 0.52 0.15 10,146
UNEMP 20.44 12.90 10,146
FTETCHRS 22.63 9.45 10,146
ENRCL 389.26 191.50 10,146
AGEMONTH 163.52 48.41 10, 146
VOCNR 18.43 €.87 9,745
LCODE -19.10 7.04 9,727
LNGTOTNR 72.96 21.09 9,593
MTHTOTNR 55.49 16.8%9 9,541

As can be seen in Table 4.1, male income
($14,887.64) was more than twice as high as female
income ($7,363.26). This finding was consistent with
inequities between male and female income in other
jurisdictions. The level of unemployment (UNEMP) for
the province of 20.44% was quite high compared to the
overall rate for the country and was indicative of
difficult economic times and other attendant problems

that accompany low employment levels.
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Full-time teacher equivalents (FTETCHRS) had a
reported mean of 22.63. In urban schools, the number of
full-time teacher equivalents was 28.05 while the
average in rural schools was 17.66. Mean school
enrolment for the 1989-%0 school year (ENROL) was
389.26. Mean size for urban schools was 506.43 and in
rural schools was 281.88. Using mean school size and
the number of full-time teacher equivalents, the
student-teacher ratio was computed at 18.1:1 for urban
students and 15.9:1 for rural students.

In the regression analysis reported in this
chapter, a positive sign on the coefficient
representing the relationship between location (U_R)
favoured rural students and a negative sign favoured
urban students. The definition of urban and rural was
developed from earlier research conducted by Bulcock
(1988) and Hurley (1988). An urban town was one that
had a population of 5000 or greater whereas a rural
community was one 0 to 4999.

Age of students was reported in months and there was
little difference between urban and rural student age.
Mean student age was 163.52 months or thirteen years

seven months. Males were a little more than a month



113

older than females.

Table 4.2
Urban and Rural Descriptive Statistics.
Urban Rural
Variable  Mean Sp Cases Mean Sy Cases
U R 44396.31 43407.79 4852 1363.26 1311.34 5294

FTHRINC 18696.61 &337.56 4852 11396.68 4676.64 5294
MTHRINC 8717.63 2237.02 4852 6121.98 2227.70 5294
FAMINC 30948.%92 8%909.46 4852 19372.69 7836.58 5294

PPROOM 0.49 0.09 4852 0.54 0.18 5294
UNEMP 13.16 5.48 4852 27.11 14.09 5294
FTETCHRS 28.05 9.36 4852 17.66 6.28 5294
ENROL 506.43 190.63 4852 281.88 113.42 5294
AGEMONTH 163.41 41.58 4852 163.62 53.92 5294
VOCNR 20.02 7.22 4661 16.98 6.48 5084
LCODE -17.88 7.286 4648 -20.21 6.95 5079

LNGTOTNR 77.23 21.94 4590 69.05 20.71 5003
MTHTOTNR 58.78 17.99 4569 52.46 16.29 4972

Oother indicators favoured urban students. There
were fewer people per room (PPROOM) in urban student
homes (0.49) than in rural homes (0.54). Unemp loyment
in urban areas (13.16%) was less than half the rate in
rural areas (27.11%). Income levels of urban males
($18,696.61) were much higher than their rural
counterparts ($11,396.68). This differential was
exacerbated, it seemed, by the higher rates of
unemployment that the rural inhabitants experienced.
The differential in incomes between males and females
was greater in urban centres than in rural areas but
was substantial in both areas.

The number of vocabulary items correct (VOCNR) has
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often been used in language arts research as a proxy
for student linguistic resources (Bernstein, 1961;
Bulcock, 1988). Both male and female students had a
mean score of 18.45 on this outcome measure. The urban
student mean for VOCNR was 20.02 compared to 16.98 for
rural students. The higher scores for urban students
were consistent with previous research efforts that
reported higher achievement outcomes in urban centres
than in rural areas (Bulcock, 1988a; Whitt, 1989).

Females (78.63 items correct) outperformed males
(67.44 items correct) on every sub-test composing
LNGTOTNR. The urban student mean (77.23) was also
greater than the rural student mean (69.05). A similar
pattern was also evident in the total number of
mathematical responses correct (MTHTOTNR), as in
LNGTOTNR, except that the discrepancy between the
variocus population groups was less.

A negative for the Quality of School Life (QSL)
measures meant that females scored more favourably than
males on that particular item:“A perusal of the means
for QSL indicators showed females having more
favourable perceptions than males towards school. These

measures were consistent with previous findings in the
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affective literature area (Tennenbaum, 1941).

Table 4.3
Male and Female Descriptive Statistics.
Male Female

Variable Mean 5p Cases Mean Sp Cases
FTHRINC 14985.64 6655.4%9 5137 14809.99 6610.52 5009
MTHRINC 7397.42 2611.98 5137 7334.18 2552.60 5009
FAMINC 25025.32 10305.45 5137 24818.46 10043.76 5009
PPROOM 0.53 0.15 5137 0.52 0.15 50098
UNEMP 20.56 13.14 5137 20.24 12.64 5009
POP 2246.78 37089.25 5137 2285.07 3716%.77 5009
FTETCHRS 22.84 9.42 5137 22.51 9.47 s009
ENROL 392.32 193.16 5137 387.33 189.50 5009
AGEMONTH 164.93 49.79 5137 162.96 43.52 5009
VOCHNR 18.46 7.12 5010 18.45 6.89 4680
LCODE -20.54 7.28 4998 -17.51 €.76 4680
LNGTOTNR 67.81 21.20 4928 78.63 20.80 4617
MTHTOTNR 54.29 17.97 4907 56.88 16.70 4587
SATIS -0.19 1.03 4726 0.20 0.93 4452
DISSAT g.1l6 1.00 4705 -0.17 0.97 4441
OPPY =-0.12 1.05 4687 0.14 0.92 4433
ADVEN -0.18 1.04 4721 0.1¢9 0.92 4457
STAT -0.17 1.01 4679 0.11 0.92 4421
TCHR -0.16 1.08 4687 0.18 0.88 4433
IDEN -0.16 1.05 4773 0.17 0.92 4485

Findings that showed urban students outperforming
rural students on outcome achievement measures were
also consistent with previous studies (Bulcock, 1988a;
Whitt, 1989). As well, evidence was again provided that
girls at this age level generally tended to outperform
boys. One of the questions pursued in this study
investigated whether or not this performance
differential ﬁas caused by the attitudinal differences
measurable at that age. The inequity of these outcomes

is discussed later in the study.
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Regression Analyses

Reading literacy

only raw test scores were used for analyses. The
raw scores for the dependent variables were regressed
against raw scores for the independent variables. In
this way it was possible to determine the relative
importance that unit changes in each of the independent
variables caused in the dependent variables. As
mentioned earlier, all variables were entered
simultaneously using the enter method in the SPSS
statistical package. Moreover, the concept of
significance was of somewhat less relevance since the
obtained population parameters were the population
values in the study.

Table 4.4 was constructed to-illustrate the
results of the main effects regression analyses of the
relationships between the student level independent
variables and LNGTOTNR. The model specified to measure
the relationships between LNGTOTNR and the student
level predictor variables explained 80.7% of the

variance in student outcomes for LNGTOTNR.
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Table 4.4
Results of Regression Analysis for the Relationship Between

LNGTOTNR and Independent Variables.

Independent B SeB Beta Sig
Variables T.
UR -1.2788 .2541 -.0294 .0000
REGION2 1.8180 . 3657 .0257 .0000
REGION3 .6538 .2714 .0130 .0160
REGION4 . 6801 .3014 .0123 .0221
REGIONS 2.2079 .4653 .0228 .0000
SSEL -.0304 .1178 -.0014 .7965
SCHTYPE3 -.4375 .3284 -.0068 .1827
SCHTYPE4 .2465 .2242 .0052 .2716
STR .0188 .0413 .002s .6492
GENDER 3.9615 .2243 .0052 .0000
AGEMONTH .0004 .0021 .0oo0s8 .8550
VOCNR .5475 .0194 .1787 .0000
LCODE -2,2532 .0192 ~-.7451 .0000
Constant = 100.8992 n = 8403 R- =.80725

An examination of the relationships using multiple
regression procedures indicated that LCODE, the
independent variable constructed to measure how far an
individual's language code departed from the standard
language code of the community, explained 78.4% of the
variance. VOCNR explained about 1.4% of the variance.
GENDER accounted for 0.8% of the variance and the other
ten independent variables explained less than 1% of the
variance in outcomes of LNGTOTNR.

A set of tables presenting similar analyses at the
school level of aggregation is presented in Appendix

wpr . This separate analysis was conducted at the school
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level of analysis to offset the inadeguacy of the main
analytical approach as cautioned by Raudenbush and Bryk
(1988).

Table 4.5 contains the direct, indirect, and total
effects for the relationship between reading literacy
and retained indicator variables with QSL as a
mediating variable. The table is a representation of
the model construction as depicted in Figure 3.2.
Variables are presented in strands as they are divided
in the modified Bulcock resource allocation model.
Community resource variables included in the model were
U_R, REGIONZ, REGION3, REGION4, REGIONS, and SSEL.
Using only direct effects analysis as in Table 4.4 no
substantively meaningful relationships were identified
between community level independent variables and
reading achievement outcomes.

Student level variables retained to investigate
whether or not there was a relationship between school
characteristics and educational outcomes did not
produce any substantively meaningful relationships

between reading literacy outcomes and SCHTYPE or STR.
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Table 4.5
Direct, Indirect, and Total Effects of Independent Variables on
LNGTOTNR with 0OSIL as a Mediating Variable

Indirect
Variable Direct T Bffect Total t
Effect Effect

U_R -.0258 -4.175 ~-.0006 -.0264 2.4206
REGION 2 .0251 4.577 .0006 .0257 2.3013
REGION 3 .0109 1.892 .0003 .0112 1.0266
REGION 4 .0108 1.8%0 .0003 .0111 1.0173
REGION 5 .0230 4.209 .0005 .0235 2.15839
SSEL .0002 .038 .0000 .0002 0.0183
SCHTYPE 3 -,0094 -~1.736 =-.0002 -.0096 0.8799
SCHTYPE 4 . 0030 .581 . 0000 .0031 0.2814
STR .0019 .324 .0000 L0019 0.1741
AGEMONTH -.0012 -.256 -.0000 -.0012 0.1148
GENDER .0882 17.515 .0021 .0903 8.3108
VOCNR L1771 26.699 .0042 .1813 16.897
LCODE -.7416 109.04 ~-.0174 -.76%0 101.26
QSsL .023% 14.702
R° = .8073 n = 8403

Indicators of school background characteristics
AGEMONTH and GENDER also did not prove to be
substantively meaningful predictors of student reading
literacy outcomes.

Student linguistic resources (VOCNR) and language
usage (LCODE) proved to be strong indicators of reading
outcome measures. The level of linguistic resources had
a strong positive effect on readin