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ABSTRACT

This study examined input-output relationships in reading and mathematics
in IGE schools. Education production functions were used to investigate the
input and process variables that were most closely related to student self-
concept and to student achievement in reading and mathematics. Data .for the
stay comprised 134 variables describing: resource inputs (student self-concept,
teacher characteristics, and expendituresfor instruction); resource input
mixes (allocation of time by teachers and organizational variables);,:and out-.1
comes of schooling (student achievement in reading and mathematics and student
selficoncept). The data were obtained during the 1975 -76 school year from In-
struction and Research (I & R) units in a random sample pf,41 IGE elementazy
schools, 28 of which provided data sufficiently complete to be included in tn,
present study. Stepwise linear regression analysis using a backward selection
procedure was employed to examine the relationships among each subset of vari-
ables and the measures of school output.

Several variables were found to be related consistently to student achieve-
ment in reading or mathematics. Among thew were (1) whether teachers were
currently involved in a program of study leading tc,a dOgree (reading and
mathematics), (2) years of teaching experience' (readingh (3) sex of the
teacher (mathematics), .(4) social maturity of students (reading), (5) social
confidence of students (mathematics), (6) teabhers'' perception of the princi-
pal's'leadership (reading and mathematics), (7) job satisfaction expressed by
teachers (reading), and (8) teacher involvement in decision making (mathematics)
were among the variables found most useful in explaining variance in student
achievement in reading and mathematics.

A set of 12 independent variables was identified that accounted for 78 per-
cent of the variance in reading achievement. A similar set of 12 variables was
found that accounted for 71 percent of the variance in mathematics achievement.
All of the variables included in these two sets were variables susceptible to
control by teachers and administrators;
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'INTRODUCTION

The nature of the human and material, resources employed in the process we
schooling, and the mann4r in which they-are combined, have long been

thouqht'to affect the outcomes of schooling. The cost-quality studies con-)
ducted between 1930-60 by Paul Mort and his associates are evidence that the
educational production process has long been of interest to scholars of the
economics of edUcatidh (Mort, Reusser, & Polley, 1960). More recently,
several input-output studies of schooling have been undertaken, with Coleman's
Equality of Educational Opportunity (EEO) study attracting the greatest atten-
tion (Nileman, Campbell, Hobson, McPartland, Mood, Meinfeld, & York, 1966).
One of the methodological contributions of recent investigators haebeen the
application of production function analysis to the study, of thereducational
production process.

PRODUCTION FUNCTIONS IN EDUCATION.

Production function analysis stems from the discipline of economics and
has been applied extensively in the field of business. It is based on the .

assumption that prOductivitykcan be maxfmized by measuring and comparing
'mathematically the results obtained from various coMbinations.of 'resource
inputs. These results then serve as a basis for resource allocation decisions.
An equation that describes the transformation of a set of resource inputs into
the desired outputs is known as a production Nfiaion (Cohn, 1972,'pp. 237-40).
Theoretically, at least, application of production function analysis should
enable one to identify the particular combination,of inputs that will maximize
the., desired output (or outputs) of the educational process. The following
equation represents a genpralized edtcational production function:

A. = 14 (F. S P
it i(t)' '

I
i(t)' i(t)i(t) )

where A.
it

= the educational outcomes for the ith student at time t,

Fi(t) = the student's family background characteristics cumulative
to time t,

S
i(t)

= school inputs relevant to the ith student cumulative to
time t,

P, = peer or fellOW student characteristics cumulative to time
i(t)

t, and
k

Ii(t) =the initial or innate endowments of the ith:student at
time t (Levin, 1974).
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The equation postualtes It the educational outcomes exhibited by a student,
(i) at a point in time- (t) are a function (g) of -the student's family back-
ground, formal scheeHng, associations with peers`, and innate endowments.
Note that school 1 are only-one of the four factors; the other ,..hree
factors family backuiound, peers, and the student's innate ability--are not
within the control of the school.

.

A number of studies in which production function analysis was used have
been reported during the past' 10 years. 'A- portion of the Coleman report (the
section dealimi with pupil achievement and motivation) employed an input-
output framework to measure the effect,of various inputs on pupil achievement
(Coleman et al., 1966, pp. 217-333). Coleman 'found that school inputs con-
tributed relatively little to the variance in achievement when environmental
and socioeconomic variables were taken into account./ .

Many researchers were unwilling to accept the proposition that schOol-re-
sources had little or no effect on academic achievement. Critics of Coleman's
work suggested that the relationship between school resources and academic
achievement had been substantially understated because of defects in the
measurement of school resoules, inadequate control for social background, and
the use of insopropriate statistical techniques.

A number of researchers have reanalyzed the EEO data and, although hampered
by limitations of- the original data, have been able to clarify some of the
problems involved in applying.the production function concept to the learning
.process. In one of tlae first reanalyses, Hanushek (1968) developed a conceptual
model to estimate ed*cational production functions for black and white sixth
graders in northern metropolitan schools.'.Hanushek's results indicated that
certain' teacher characteristics, such as verbal ability and years of experience,
were signifigantly related to student achievement.
---- Bowles (1970) presented) a comprehe*'sive treatment of 'educational produc-
tion functions in his reanalysis of a subset of the EEO data concerning twelfth
grade black male students.. Bowles' work reaffirmed the importance of teacher
characteristics and suggested'that certain other school inputs, for example, -
the average amount of time a teacher spent dn guidance activities and the
number Of days school was in session during the school year, were also important.
Bowles argued that student characteris ,s slach as attitude and motivation can
be viewed as either inputs to or out is of. the learning process and he devel-
oped a model using a set of simultaneous equations to determine the relative
effects of such variables.

Levin (1970) /also used the EEO data base. He examined the data f,rom a'
sample of 600' white sixth grade students drawn from 36 schools in a large
northeastern city. Levin obtained-statistically significant relatiorrships
between student achievement, teacher experience,,and the quality of undergraduate
institutions attehed by teachers. Levin pointed out that some factors affecting.
student_aphieve t arc simultaneously affected by achievement. To, investigate
this interactiverocess, Levin developed'aoonceptual model to illustrate the :

interdependencef student achievement, student motivation, student efficacy,
and parental attitudes and presented a methodology- for solving the, complex
system of simultanebus equations that differed from the technique employed by
Bowles.

Kiesling conducted several studies'in which' production function analysis
techniques were employe. In 1967, he reported th:results of an analysis of
data, collected in conjunction with` the New York State Quality Measurement Project.



Kiesling found that pc- expenditures were associated positively with
student performance a: The relationship was strongest in, urban school
districts and weakest . school districts. He observed that an addi-
tional expenditure of . student was associated with 2.6 months of
achieveMent gain at the low end of the expenditure range and with 1.4 months
at the high end of the -ange. Kiesling also found that school district size
and student performance were not related.

In another study, KieSling (1969) investigated the relationship of school
inputs to school performanCe in 97 Nev. York State school districts. The school
inputs were 17 independent variables such as teacher/pupi. l ratio, median
teacher salary, average daily attendance, and school property valuation per
pupil. The dependent measure was sixth grade achievement test scores. The,

sample was divided into five subgroups baSed on the occupation of the head of
the family, and the schoo,districts were categorized as urban or nonurban.
It was found that the occupation index was significantly related to student
achievement for all subgroups in both the urban and nonurban categories. In

the.urban districts, most of the associations between achievement and. per pupil,
expenditures were negative, while in the nonurban districts, per pupil expendi -J
tures had no effect.

In a third study, Kiesling (1570) investigated the relationship of several
school and community characteristics to student achievement in a sample of
fifth and eighth grade pupils in 86 New York -school districts. Data were
obtained fromthe Basic Educational Data System which was established in New
York in 1967 to collect detailed information:On the state's ,school System.
The variables he used in the analyses were similar to those employed in his
previous studies. Kiesling reported that the amount of school, resources
devoted to central administration and supervision was most consistently related
to pupil achievement. In addition, the level of teacher certification, espe-

. cially at the fifth grade level, and the number of students per-classroom were
also related positively tO,student achievement.

Several input-output studj.es in individual states or school districts were
published in 1968. Katzman (1968) used cross-sectional data from 56 elementary
schools in Boston to examine the importance of home backgrouhd factors and
school Variables in explaining change in student achievemeAt between second
and sixth grades. Using a stepwise multiple regression technique, statistically
significant relationships were obtained between gain;; in reading scores and
the percentage of students in noncrowded classrooms, and she number of students
in the attendance area, and the percentage of teachers with one to*ten years
of teaOaing_exf)erience. In addition to-providing further evidence that
teachers do affect pupil performaAei Katzman also pioneered the use-of several
noncognitive measures, of ,chool output such as school holding power with regard
to students and student aspirations./

Cohn. (1968) investigated input:-Output relationships in 377 public high
.school districts in Iowa using data frbm the Iowa State Department of Public
Instruction. An attempt was made to cont'rol statistically for geographic and
population differences with a set of eight school district variables serving
as measures of input. The output measurewas the gain in student achievement
scores between tenth and, twelfth grades. Employing multiple regression
technigtes; Cohn f9ufld that higher teacher salaries and fewer different
teaching assignments were associated with larger growth increments in test
scores. Cohn also estimated the optimal school size for Iowa to be about
1,500 students in average daily attendance.

1',



Summers and Wolf ('1975) conducted an in-depth analysis in the Philadelphia
Schomt\System using longitudinal data to study the academic progress ofapproxi-
mately 2,000 studeiist.s at variow; grade levels in 150 ',schools.. Data were
related to the achievement growth of inqividual pupils between the end of the
third and 'sixth grades,Ahe sixth acid eighth grades, And the ninth and twelfth
grades. Socioeconomic facWrs and specific school resources were tied to data
on individual pupils, Based on multiple regresFiion analyses of the data at
each level of school inc; examined, the authors concluded that school inputs,
such as teachers and class size, and school climate variables, such as racial
composition, achievement mixture, and disruptive incidences, did influence
student achievement. All types of students at all grade levels scored higher
in achievement the more days they attended school. All groups of elementary
students also learned more in-schools where 40 to 60 pei'Cent of the student
body was black and in schools with a larger percentage Of high achievers.

Elementary school students also did better in smaller classes and with
teachers who were graduates of higher raced colleges. Junior high school
students learned more in schools that were part of an elementary 'school and
in schools where there were more high achievers.- These studentsalso did
better with teachers who graduated from higher rated colleges and with mathe-
matics/teachers wno were trained in the new math. Sehior high school students .

di.41)/I/ayed higher achievement in smaller schools and in schools with fewer drop-
tou's.

,

In addition, Summers and Wolf found that specific groups oZ-'students can -
benefit if particular resources are targeted to them. Black students, fOr
example, did better in the smaller elementary 'schools and in junior high
schools_ with larger black populations. Low achieving -elomentary students did,
better with relatively less experienced teachers, in smaller classes, and in ..
schools with more high achievers. _Low achieving, junior high sch6-611 students,
did better with relatively less experienced English teachers and in schools
with more high achievers. 'High achievers, however, did better. with more ex-
perienced teaches.

.Murnane (1975) conducted an input-output study to investigate the impact
of school resources, particularly teachers, on the cognitive achievement of
inner-city children in New HaN.,en, Connecticut. The sample consisted of 875
black. children in 15 elementary school's: Data were gathered over a two-year
period (second and third grades) for one group and over a one-year period
(third grade) for anothe'r. group. The data base was divide to three sub-
groups and each subgroup was followed over the period of lool year.

After examining, the effect of classroom as a whole on achievement of
children, Murnane concluded tha,_ there are important diffe, ces in the amount
of learning that o4curs different classrooms within the s-,me school and
among different schools. The effects of-such classroom related variables as
teacher, peer group, and Student turnover were carefully considered. After
determining that teachers exerted a crucial impact on student achievement,'
Murnane explored the relationship between specific-1' teacher characteristind',
teacher effectiveness in math and reading instruction with certain groups'of

-pupils. He found that background., factors and previous experience had a
greater influence upon student reading achievement yhan upon math achievemerrt.
Differences-lin the quality _of., classrooth environments were found to exert a
greatet\ effect on student math achievement than on reading achievement.
Murnank! also found that 1,1=ik tt_!Ychers with le,s.than six.. years of experience
were more effective in teaching reading to black children than were white
teachers with similar teaching experience. At the same time, a high rate of



student' turnover in a class was found to have an adverse affect on children's
reading achievement, particularly on the progress of high achievers.

Although the production function apprOach holds p omise of identifying

ways of varying resourc,e Inputs to increase the effici ncy of schools, one
should not become overly optimistic regarding this appr ach. A number of

problems impose limitations on'the usefulness of production function analyses.
,

Garms, Guthrie, and Pierce (1978, pp. 253-57) have identified four major
problems associated with the production function approach: (1) the validity

of applying the basic assumptions of the technicalindustrial model to the
educational process, (2) disagreement over the goals of schooling, (3) limita-

tions of the available measurement technolpgy, and (4) the inability to control

for outside influences. . .

With regard to the first problem, it is alleged by some that, because'
schooling is at such a low level of technological development, application of
an industrial model for assessing productivity:is inappropriate. It is at

least possible that every school is unique and has its own unique production
function. Unlike many manufacturing operations, puplic'schools can exercise
little, if any, quality control over one of their most important inputs,
namely, the pupils who attend the School.

Production function analysis rests on the assumption that a clearly
defined set df outputs has been agreed upon. In educbation, however, there is

a great deal of disagreement r'er the.goals of schooling, particularly with

regard to its specific outcoMes and priorities. 'Although consensus may exist

with regard to the broad goals of schooling, the broad goals are not amenable
to measurement and, when specific measurable goals and\objectives are sought,'

the consensus rapidly breaks down;
Assuming that agreement on goals and priorities could be obtained, one

is confronted then with the problem of measuring the extent to which goals
have been attained. Great reliance has been placed on standardized norm-
referenced tests to measure outcomes; yet such tests indicate only whether an
individual pup4 scored higher or lower than other students. Production

function analyses can be no stronger truments used to measure the

variables of interest.
As was noted with regard 1. oduction function presented

earlier, only one of Lhe four fay In that equation involVed school inputs.
Family background, innate ability, ,nd peey'aroup relation hips are almost
.entirely beyond the control of the school: t there.is ample evidence that

family, peer group, and innate intellectual pacity are related to a child's

School achievement. Despite these limitations the production.functioh approach
is useful in helping to understand relationships among the many variables
that enter into the process of schooling.

PURPOSE OF THE STUDY

The purpose of this study was to apply production function analysis to
an extensive array of data concerning background, input, process, and output
variables gathered from a small sample of elementary schools in which the
system of Individually Guided Education (IGE) was being used.. Answers. were

sought to the following gUestions:
Ada



1. Which input and process variables are most closely related
to student achievement in reading.?

2. WhiCh input and process variables are most closely related
to student achievement in mathematics?

3.. Which input and process ,variables are-most clo.sely related
to Student Self-cncept?

ADIVIDUALLY GUIDED EDUCATION

Because the'data were obtained from IGE Schools, a brief description of
Individually Guided Education is in order. Individually Guided Education
offers'a major alternative to the traditional age-,graded, self-contained
classroom form of schooling at the elementary level (Klausmeier, Rassmiller, &
Saily, 1977). The ICE'system consists,of seven major components: (1) a model
for organizational administrative arrangements, i.e., the multiunit school,
(2) a model for instructional programming, (3) a motel for measurement and evalua-
tion, (4) appropriate curricular materials and.instructionaliprocedures, (5) a
program of hoMe-school-community'relations, (6) a netwcrk of facilitative en--;
yironments, and (7) continuing research and development..

Tile organizational structure of the- multiunitelementary school (MUS-E) is
designedto facilitate open. communication among school personnel and\to promote

instructional programming designed to Meet theneeds:of individual Students.
'Designed to provide a supportive environment for all components of IGE, the ,

organizational hierarchy of the multiunit school consists of three interrelated
groups.: the instruction and research (I&R) unit at the classroom level, the
instructional improvement committee (IIC) at the building level, and the system-
wide program committee (SPC) at the district iuvel. SchoolsLiD which the

. multiunit organiza gal model is fully implemented will make use of differen-
tiated staffing, team teaching, multiage grouping, continuous progress monitoring
of students, and a sharing of responsibility.for decision making by teachers and
1:edministrators.

The key component of .the IGE system is,,the Instructional PrograMming Model
(IPM) for the individual student.' The IPM is designed to assess each student's
beginning level of performance, rate of progress, style of learning, and other
behavioral characteristics. The model is used with explicitly stated instruc-
tional objectives and specified -xiteria.that are used to assess progress toward
the attainment of the objectives.

The third major component, a model.for evaluation, was developed to facili-
tate instructional decision making by teachers.. The model for evaluating
student learning involves five steps: (1) formulate instructional dbjectives,
(2) set performance criteria, (3) measure progress toward objeCtives (4) compare
measurement to criteria, and (5) make decisions. ThellIC, interacting with the
staff of the I&R!units, is responsible for determining objectives for the entire
schoOl, and the I&R unit is responsible for determining objectives for the unit
and for individual students within the unit.

Th success of IiE depends upon the av4lability of, curricular materials,
and instructional procedures compatible with,the IPM.. CUrricular materials
developed to accommodate a variety of individual differences among pupils should
have four main attributes: (1) they should be accurate and reliable, (2) they
should be learnable, (3) they should be teachable,and (4) they should be access-
ible' to the staff and usable in an instructional setting.



The success of an IGE school also,flepends on an effective program of
home-school-community relations. The system purposely encourages meaning-
ful parental and citizen involvement in the school organization at all levels.

The sixth component, a supKrtive network of facilitative environments,
seeks to maintain and strengthen each IGE school. The intraorganizationai
facilitative environment is-provided by the multiunit structure; extraorganiza7
tional facilitative environments are provided by state education agencies,
intermediate education agencies, teacher education institutions, and other
groups such teachers' associations and parent-teacher organizations.

The,fingi, component of IGE is a program of continuing research and
development to generate. knowledge that will contribute to the continuing
development and refinement of the IGE system.

CONCEPTUAL FRAM -WORK
.

Earlier ork by this project produced a conceptual framework for economic
analysis of ducation (Rossmiller & Geske, 1977b) that provides a heuristic frame-
woik for e i4hing the sequence in which variables are'involved in the process ,

of formal chooling. The conceptual framework presented in Figure 1 views the
educations production process as a system subject to economic analysis. The
model consists of four major components: (1) the inputs to the educational
system, including policies that constrain or control the system's operation,
(2) the forMal educatiOnal system (school) and the processes associated with
that system, (3) the outputs of the educational system, and (4) a feedback
mechanism. . The framewotk enables one to follow the resources that are provided
to the formal educational system from its external environment (the school
community, school ditrict, state, and nation), ough the eudcational process
that-occurs within the school, and on to the ed rational outcomes. The feedback
component ties sysaM outputs to both the educaT.,.onal process ancl.the system
inputs. Changes `can

the objectives.
be made to modify. eith- the process or inputs to more

efficiently accomplish

I.
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II.

DESIGN AND METHGDOLOGY

This study involved a synthesis and analysis of data obtained from IGE
schools during the 1975-76 school year. During this period-the Organization'
and Administrative Arrangements (R3) component ofTie-Wisaonsin Research and
Development Center for Individualized Schooling -con4ucted a major study in-
volving a national sample of IGE schools. Previ:ous reports dealing with the
results of this effort examined data-concerning student self-concept, student,
achievement, organizational struct-,-re, decision involvement, job satisfaction,

leader behavior (Bocain, 19761 Feldman, 1977; Mitndenhall, 1977; Siguidson,
197 . In addition, data on expenditures for instruction and time allocation.
by teachers and administrators in IGE and non-IGE schools have been examined
(,Rossmiller & Geske, 1977a). The same data base was used for the analysis of
the production function in IGE schools and the results are summarized in this
report.

This section will delineate the design and methodology of the study. it
will include a description of the population and sample selection procedures,
the.instrumentS and techniques employed in gathering data, and the statistical
procedures employed in'analyzing the data.

THE SAMPLE

The sample used in,the prese-it study was a subsample of the schools from
which data were gathered in 1975-76. Using the'R & D Center's Multiunit
Elementary School Directory for 1973-74, 959 schools that had used the IGE
system for at least two years were identified. Of these schools, 20 percent
were located in urban areas and 80 percent in suburban and rural areas. The
schools were classified as city and other, the former comprising schools located
in urban areas with a population of at least 200,000 and the latter- comprising
thobe schools in areas with a population under 2013,000 in)970. A stratified
random sample Vas drawn and a telephone survey was conducEed.to solicit addi-
tional information from the schools and to seek their agreement to participate
in the study.

The telephone interview schedule was designed to determine.Whether a
school met the following minimal criteria established for participation in the
study:

.1. The entire school conformed to the multiunit organizational
pattern.

2. The school utilized multi-aged grouping in each of its ISR
3. The-instructional programming model had been. in use for at'least

two years .fin reading and for'aThast one year in math.
4. The'schobl's I&R units met at least once a week, and its instruc

tional improvement committee met at least twice a month.
5. The unit le6der was not a newcomer to the selected I&Runit, nor

were more than one-half of the teachers new to theseiected unit.

9 0 ,



A sample consisting of 41 schools from 13 -states was obtained by calling

i.T1 order the randomly selected schoolsin each group. Approximately 100

schools calssified as other were called to obtain 313 schools, and 50 city

schools were Called to obtain eight urban schools. Within each of the schools

one intermediate I&R unit in which the data concerning students and teachers

would be gatkred was randomly chosen. For the present study, the data pro-

vided by 28 of the oroinal 41 schools were sufficiently complete for them to

be included in the analysis.

INSTRUMENTATION AND DATA COLLECTION

Two instruments'were designed specifically for the resource allocation

portico of the study, the School Expenditure Data form,ane the Time Alloca-

, tion of InstrUctional Personnel form. They'were designed to learn how teachers

and administrapors,pent their money and their time in IGE schools.

The School EXpenditule Data form was used to obtain data ooncerning the

expenditures made by a specific school. The form included only those cate-

gories considered to be most directly relatedto instruction and'most likely

to be available for the individual schools within the distict. It included

four'pajoriexpend4ure categories: (1) Instruction, (2) Operation of,Plant,

.(3) Repairs. to Plant and Equipment, and N) Capital Outlay. Usable expenditu-:e

data ere obtained from,28 of the 41 schools.

The Time AlloSation of Instructional Personnel form was developed\'to ob-

tain data concerning theWay in'which instructional personnel in IGE schools

spent their time, rghe respondents-were asked to divide,their total time on

the job between direct instruction. Of pupils nd-those activities other than

direct instruction of pupils: :Direct instruction was further partitioned by

curricular areas, i.e., reading language, arts, mathepatics, science, social

studies, and other; and by mode of instruction, i.e., indepehdent study, one-

to=one,.small group (3-5 pupils), class size '(25-35), and large group (75-105).

Similarly, personnel were, requested to allocate their non instructional time to

eight subcategories: () supervision of pupils, (2) planning/ (3) testing/

assessing/eValuating, (4) record keeping, (5) inservice training, (6): clerical/
.

secretarial, (7) administraitive, and (8) other. The time allocation data used

in this Study were obtained from 28 principals, 28 unit leaders, .82 IGE teachers,

and 12 aides.
Several'other instruments designed for studies of the organizational

arrangements in IGE -schools alo provided information used in the,present study

are brieflY desdribed as follows:
Personal- background. This form was used to"obtain data on the education,

experience, and related professional activities of the participating staff

,members in, each School.' It was completed by principals, unit leaders, and
-

unit teachers. .

.

Decision - 'involvement. This form was used to obtain data on the decision .

making processes; in the school. It was completed by unit leaders and unit

teachersand was used to assess their level of involvement in the decision

procesand their satisfaction with that level of involvement.

Principal leadership. This form was designed to determine the satisfac-

tiot-r:of teachers with the leadership behavior and charaCteristics of the

principal.
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Job satisfaction. This form was used to determine the degree of job satils-
faction expressed by personnel in IGE schools. It was completed by the princi-
pal, unit leader, and unit teachers.

Pupil outcomes. The Self Observation Scales (SOS), Intermediate Level,
Form C, were used tc obtain a measure of the self -concept of pupils. Student
achieuement in reading and mathematics was assessed with the Comprehensive Test
of Basic Skills, Expanded Edition, ;Level 2. These instruments were completed
by pupils in the jntermediate I&R unit selected at each school. The self-
concept survey was administered to one-third of the students in the unit, the
matnematics test to another one-third of the,pupils, and the reading test to
the rp7.aining onethird. No student took more than one test.

After a school was selected for possible participation in the\ study a
general fl.formation letter was sent to the principal to explain the nature of
the arch project. After a school had agreed to participate in the research,
the intermediate unit in which pupils would be tested was randomly selected and
a letter' explaining the testing procedures was sent to the school. The various
research instruments were included in a packet that was mailed to the. schoo3
about one month before the scheduled on-site visit and pupil testing by members
of the research team. Participants were asked to complete the instruments
before the researchers' scheduled visit to the school during January or
February, 1976. During the on -site visits the researchers met with the princi-
pal and members.of the instructional staff to deal with their questions,
collected the completed instruments, and administered tests to the pupils in
the appropriate I&R unit.

DATA ANALYSIS

Data were available concerning 134 variables in the 28 schools that Com-
prised the sample for this study. The variables were classified according to
the conceptual framework for economic analysis of education as elaborated by
Rossmiller and Geske (1977b). The 134 variables, together with descriptive
statistics for each and their placement within the conceptual framework, are
shown in Appencix A.

The first step in analyzing the data was to compute product moment correla-
tions for the matrix of 134 variables. The'Correlation matrix was examined
to identify (1) the correlat:.ons among variables classified within the same
category of the conceptual framework and (2) the correlation of each variable
with the output measures in reading,. mathematics and student self-concept. A
subSet of variables frgm each category was selected for use in stepwide
multiple regression analyses. The variables i,p each subset were selected on
the basis of completeness and accuracy of the?briginal data, the strength of
their correlation with the output measures, and their relative independence
from othef variables in the original set. Appendix B and Appendix C contain
product moment, correlations of seleCted variables with reading, mathematics,
and self-concept measures.

Stepwise linear regression analysis was used to examine the relation
ships'among each subset of variables and the measures of school output,
achievement in reading and mathematics, and student-self-concept. A backward
selection procedure was employed in which all variables /were entered and then
removed selectively based on the contribution of each variable to'the reduction -

of the residual variances A significance criterion of .10 was established to
deterMine whether a variable would leave the equation. All analyses were
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performed at the Academic Computing Center of the University of Wisconsin-
Madison using the STEPREG1 program (1973).

The independent variables from each subset that were found to explain
the greatest amount of variance in the dependent variable under study were
identified and used in a second stepwise regression analysis to isolate the
set of independent variables that most efficiently explained the variance of

the dependent variable.
It should be noted that the unit of analysis was an Instruction and Re-

search (I&R) unit in an IGE school, not an individual teacher or pupil. Where

data were obtained for individuals (e.g., staff background variables and pupil
achievement scores), it was necessary to calculate mean scores fo'r the I&R
unit on such variableS_ Tor example, the value for years of experience of
teachers is the average number of years of teaching experience of the
teachers comprising the I&R unit selected for study in each'school.
Similarly, the achievement score for reading and mathematics used in the
analyses was the mean achievement score of the pupils in the unit who took
the examination. Thus the analyses dealt with the I&R unit as a whole, not
with the individual pupils or subgroups of pupils that comprise the unit.

It also should be noted that data for some variables, for example, dis-
crete elements of expenditures within the broad expenditure categories, were
often found to be incomplete or of questionable accuracy. Such problems be-
came evident when descriptive statistics for each variable were examined at
the first stage of the data analysis. Such variables were eliminated from the

analysis at that stage.

4, I



III

PRODUCTION FUNCTIONS FOR READING,
MATHEMATICS, AND SOCIAL CONFIMNCE

The results of the analyses of the data are reported in this section.
Production functions were calculated for reading achievement, mathematics
achievement, and social confidence. .Social Confidence was selected as the
subscale of greatest interest among the seven subscales of the Self-Observation.
Scales because of its significance as a predictor of both reading and mathematics
achievement. Social Confidence also was chosen as a proxy measure of student
self-concept because of its high, positive correlation with all other subscales
of the Self-Observation Scales except School Affiliation.

THE PRODUCTION FUNCTION FOR
READING ACHIEVEMENT

Staff Background Variables

Examination of the descriptive statistics for the 20 variables that
measured background characteristics of the I&R unitteachers and examination
of the product moment correlations between each variable and reading achieve-
ment resulted in our eliminating nine of the 20 variables. The remaining 11
variables were employed in a stepwise multiple regression analysis to ascertain
their relationship to reading achievement scores. The :results of this analysis
are s sown in Table 1. The coefficient of multiple correlation for the 11

N.

variables, .6438, accounted for 41 percent of the variance in reading achieve-
ment. The associated F-ratio was not statistically significant. Only Variable
No. 2, present enrollment in a degree program (BIQ2), approached statistical
significance at the .10 level.

The backward, stepwise regression procedure removed nine variables from the
equatiOn. Number of years of teaching in the present school (BIQ9) was the
first variable removed and sex (BIQ5) was the last variable removed. The
sequence of steps is summarized in Table 2.

The final regression equation is summarized in Table 3. Two variables
were retained in the final equation: (1) presently enrolled in a degree program
(BIQ2), was statistically significant at the .015 level and exhibited a partial
correlation of -.462 with reading achievement; and (2) age (BIQ15), was
statistically significant at the .007 level and showed.a partial correlation
of-1506 with reading achievement. These two variables accounted for about 34
percent of the variance in reading achievement, compared with 41 percent of the
variance when all 11 variables were included in the analysis. The partial
correlation coefficients of the other background variables with reading achieve-

,

ment were uniformly 10w, the highest being sex (BIQ5) at .173.

13
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TABLE 1

REGRESSION OP FELECTED STAFF BACKGROUND VARIABLES
ON READING ACHIEVEMENT.

Variable Standardized
Regression

No. Name Coefficient

Partial
Correlation
Coefficient

Partial F Value
(1 and 16 d.f.)

Observed
Sig. Level

1 B1O. .0940 .097 .15352 .7004

2 BIQ2 -.4178 -.397 2.98512 .1033

5 BIQ5 .1787 .191 .60486 .4481

6 BIQ6 .1840 .193 .61753 .4434

7 BIQ7 .0971 .064 .06566 .8010

9 BIQ9 -.0323 -.026 .01093 .9180

11 BIQ11 -.0327 -.038 .02303 .8813

12 BIQ12 .1755 .157 .40492 .5336

,

14 BIQ14 -.2316 -.222 .82916 .3760

15 BIQ15 .4249 .370 2.53143 .1312

16 BIQ16 -.0458 -.041 .02652 ,8727

CONSTANT TERM 43.30107

R = .6438

R2 = .4145

Analysis of Variance Summary

Sum of
Source of Variation Squares d.f. Mean. Square

Linear regression 376.56512 11 34.23319

-Residuals from regression 531.97354 16 33.24835

Corrected total 908.53866 27

F-Ratio =%1.03 (with 11 and 16 d.f.)

Significance'level = .4656



TABLE 2

SUMMARY OF STEPS: STEPWISE REGRESSION OF SELECTED STAFF
BACKGROUND VARIABLES ON READING ACHIEVEMENT

Step
No. Variable ,R R2

Change
in R2

Observed
Sig. Level

No. of
Variables
in Equation

ALL FREE
VARIABLES .6438 .414" 12

1 BIQ9 .6435 .4141 -.0004 .918 11

2 BIQ11 .6429 .4134 -.0007 .887 10

3 BIQ16 .6417 .4118 -.0015 .831(\ 9
.

4 BIQ7 .6400 .4096 -.0022 .792

_

5 BIQ1 .6307 .3978 -.0118 .534 7

6 BIQ12 .6224 .3874 -..0104 .554

7 BIQ6 .6137 .3766 -.0108 .539

8 BIQ14 .5973 .3568 -.0198 .401 4

9 BIQ5 .5804 .3369 -.0199 .398 3



TABLE 3

FINAL EQUATION: REGRESSION OF SELECTED STAFF
BACKGROUND VARIABLES ON READING ACHIEVEMENT

Variable Standardized
Regression

No. Name Ccefticic-nL

Partial
Correlation
Coetficient,

Partial F Value
(1 and 25 d.f.)

Observed
Sig. Level

1 BIQ1 .071 .7294

2 BIQ2 -.4346 -.462 6.79305 .0152

5 BIQ5 .173 -.3977

6 BIQ6 .131 .5238

7 BIQ7 -.047 .8181

9 BIQ9 -.024 .9084

1.1 BIQ11 .009 .9659

12 BIQ12 .046 .8227

14 BIQ14 -.142 .4877

15 BIQ15 .4892 .506 8.60691 .0071

16 BIQ16 .022 .9144

CONSTANT TERM 55.8964

R = .5804

R
2

= .3369

Analysis of Variance Summary

Sum of
Source of Variation Squares d.f. Mean Square

--,,---

Linear regress ql 306.07831 2 153.03915

Residuals from regression 602.46035 25 24.09841

.Corrected total 908.53866 7 -

F-Ra-tio = 6.35 (with 2 and 25 d.f.)

Significance level = .0059



Time Allocation Variables

A total of 52 measures of time allocation by subject area, instructional
mode, and noninstructional activity were available. Examination of the des
criptive statistics for these 52 variables and of the product moment correla-
tion between each variable and reading achievement resulted in selection of
12 variables for inclusion in the initial regression equation. Table 4 shows
the relationship of these 12 variables to reading achievement. The coeffi-
cient of multiple correlation for the initial regression equation, .665,
accounted for 44 percent of the variance in reading achievement. The associated
F-ratio was not statistically significant at the .10 level. Of the individual
variables, only total time spent in language (TLANG) was statistically signifi-
cant at the .10 level.

;

The backward stepwise regression procedure removed six variables in the
following sequence: time spent in large group instruction in reading (RLARGE),
time spent in inservice training (IIIE), time -spent in administration (IIIG),
time spent in record keeping (IIID), time spent in 1:1 instruction in language
(L1T01), and time spent in small, group instruction (LSMALL),. The sequence of
steps is summarized in Table 5.

The final regression equation is shown in Table 6. Six variables were re-
tained'in the final equation: time spent in 1:1 instruction in reading (R1T01),
time spent in small group instruction in reading (RSMALL), time spent in class
size instruction in reading (RCLASS), time spent in supervision (IIIA), total
time spent in reading instruction (TREAD), and total time spent in language
instruction (TLAN(3). The coefficient of multiple correlation of these six
variables with reading,achieyement was'.613: The six variables accounted for
about 38 percent of the variance in reading achievement, compared with 44 per-
cent when all 12 variables were'Included in the regression equation.

Expenditure Variables

Although data were gathered for 38 variables measuring various aspects
of expenditures for' instructional purposes, inspection of the descriptive
statistics for these-variables revealed that reasonably accurate data were
available only for six categories of expenditure: instructional salary, in-
structional supplies, books, other expenditures for instruction, expenditures
for physical plant, and expenditures for capital outlay for instruction.
Table 7 shows the relationship of-these six instructional expenditure variables
to reading achievement as revealedby the multiple regression analysis. The
coefficient of multiple correlation for the six variables, .4128, accounted for
only 17 percent of the variance in reading'achievement. The associated F-ratio
was not stati?tically significant at the .10 level. Of these'six variables,
only expenditures per pupil for instructional salaries (SALARY) approached
statistical significance at the .10 level-.

The stepwise regression procedure removed all variables except instruc-
tional salaries (SALARY), with.expenditure for capital outlay (CAPITAL) being
the first variable removed, and expenditures for supplies' (SUPPLY) the last
one removed. The only variable retained in the final equatioh, instructional
salaries (SALARY), was significant at the .08 level. The sequence of steps
in the backward stepwis( regression procedure is summarized in Table 8.



TABLE 4

REGRESSIUN OF SELECTED TIME ALLOCATION VARIABLES
ON READING ACHIEVEMENT

Variable Standardized Partial
Regression Correlation Partial F Value Observed

No. Name Coefficient Coefficient (1 and 15 d.f.) Sig. Level

22 R1TO1 -5.6204 -.202 .63680 .4373

23 RSMALL -6.8797 -.217 .74020 .4031

24 RCLASS 7.2088 -:210 .69121 .4188

25 RLARGE .0428 .023 .00800 .9299

27- L1T01 -.2208 -.161 .39929 .5370

28 LSMALL -.3364 -.288 1.35625 .2624

53 IIIA -.3633 -.343 1.99820 .1779

56 IIID .1541 .162 .40630 .5335

57 IIIE -.0433 -.051 .03859 .8469

59 IIIG .1622 .134 .27376 .6085

61 TREAD 9.0109 :212 .70411 .4146

62 TLANG .5960 .413/ 3.09087 .0993

CONSTANT TERM 41.8327

R = .6651

R
2
= .4424

Analysis of Variance Summary

Sum of
Source of Variation Squares d.f. Mean Square

Linear. regression 401.89349 12 33.49112

Residuals from regression 506.64516 15 G'-,44, 33.77634

Corrected total 908 53866 27

F-Ratio = .99 (with 12 and 15 d.f.)

Significance level = .4979
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TABLE 5

SUMMARY OF STEPS: STEPWISE REGRESSION OF SELECTED TIME
ALLOCATION VARIABLES ON READING ACHIEVEMENT

Step
No. Variable R R2

Change
in R2

Obsei(ved

Sig. Level

No. of
-Variables
in Equation-

ALL FREE
VARIABLES .6651 .4424 13

1 RLARGE .6649 .4421 -.0003 .930 12

2 IIIE .66;5 .4403 -.0018 .824 - 11

3 IIIG .6551 .4292 -70111 .569 10

4 IIID .6436 .4142 -.0149 .501 9

5 IL1T01 .6397 .4092 -.0050 .692 8

6 LSM...L 612.9 .3756 -.0336 .299 7

f

el
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TABLE 6

FINAL EQUATION: REGRESSION OF SELECTED TIME
ALLOCATION VARIABLES ON READING ACHIEVEMENT

Variable Standardized Partial
Regression Correlation

No.- Name Coefficient Coefficient
Partial
(1

F Value
and 21 d.f.)

Observed
Sig. Level

22 R1To1 6.076N -.497 6.89076 .0158

23 RSMALL -8.3263 -.514 7.55929 .0120

24 RCLASS -8.7616 --.506 7.23388 .0137

25 RLARGE -.080 .7241

27 L1T01 .014 .9500

28 LSMALL -.232 .2988

53 ILIA -.3616 -.361 3.15194 .0903

56 IIID .088 .6974

57 IIIE -.069 .7605,

59 IIIG .039 ..8642

61 TREAD 10.9597 .504 7.15610 .0142

62 TLANG .4035 .413 4.31226 .0503

CONSTANT TERM 45.617

R =, .6129

R
2
= .3756

Analysis of Variance Summary

Sum of
Source of Variation Squares d.f. Mean Square

Linear regression 341.26316 6 59.87719

,
.

Re!;iduals from regresion 567.27550 21 27.01312

Corrected total 908.53866 27

F-Ratio = 211 (with 6 and 21 d.f,)

Significance level = .0958
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TABLE

REGRESSION OF SELECTED EXPENDITURE VARIABLES
ON READING ACHIEVEMENT

Variable

No. Name

Standardized
Regression
Coefficient

Partial
Correlation
Coefficient

Partial F Value
(1 and 21 d.f.)

Observed
Sig. Level

-.0

106 SALARY .3694 .323 2'.439 .133

107 SUPPLY -.1777 -.095 .190 .667.

108 BOOKS .2419 .143 .440 .514

109 OTHEREXP -.1607 -.080 .135 .717

110 PLANT .1351 .117 .290 .596

111 CAPITAL -.0205 -.014 .004 .948

CONSTANT TERM 41.7534

R = .4128

R
2

= .1704

Analysis of Variance Summary

Sum of

Source of Variation Squares d.f. Mean Square

Linear regression 154.7968 6 25.7995

Residuals from regression. 753.7419 21 35.8925

Corrected total 908.5387 27

F-Ratio = .72 (with 6 and 21 d.f.)

Significance level = .639
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TABLE 8

SUMMARY OF STEPS: STEPWISE
EXPENDITURE VARIABLES ON

REGRESSION OF SELECTED
READING ACHIEVEMENT

Step
No. Variable R R2

,

Change
in P.2

Observed
Sig. Level

No. of
Variables

in Equation
.

ALL FREE
,

VARIABLES .4128 .1704 7

1 CAPITAL .4126 .1702 -.0002 .949 6

2 OTHEREXP .4049 .1639 -.0063 .688 5

3 PLANT .3911 .1530 -.0110 .588

4 BOOKS .3454 .1193 -.0337 .338 3

5 SUPPLY .3320 .1102 -.0091 2

t
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The final regression ecuation is shown in Table 9. Instructional salary
(SALARY) alone accounted for about 11 percent of the variance in reading
achievement, compared with the 17 percent accounted for when all six variables
were included in -:he regression equation. Obviously, noneof the expenditure
variables were very.useful predictors of reading achievement.

Student Self-Concept Variables

The Self-Observation Scales provide seven measures of student self-concept:
self-acceptance (ACCEPT), security (SECURITY), social maturity (MATURITY), social
confidence (CONFIDNT), school affiliation (SCHAFFIL), teacher affiliation
(TCHAFFIL), and peer affiliation (PEERAFFL). Examination /Dr- the product Moment
Correlation of each variable with total reading achievement scores revealed that
only security was not significantly correiated with reading achievement. School
affiliation was negatively correlated (-.405) with reading achievement at a
statistically significant level and the remaining five variables all were posi-
tively correlated with reading achievement at statistically significant levels
with social maturity exhibiting the highest correlation .(.800).

The relationship of the seven student self-concept variables to reading
achievement is shown in Table. 10. The coefficient of multiple correlation for
the seven variables, .8143, accounted for 66 percent of the variance in reading
achievement, and the associated F-ratio was statistically significant at the
.001 level. However, the partial correlations of the individual variables with
reading achievement did not approach statistical significance.

The backward stepwise regression procedure resulted in removal of all
variables except social maturity from the.equation. The sequence in which
variables were removed from the equation is summarized in Table 11.

Table 12 shows the final regression equation. The only variable retained
in the final equation, social maturity, was statistically significant beyond the
.001 level. This variable alone accountfA,for approximately 64 percent of the
variance in reading achievement, compared with 66 percent when all seven
variables were included in the equation. Thus, social maturity was almost as
useful as the entire s'et of seven variables in terms of predicting the reading
achievement score.

Organizational Variables

Several variables measuring various aspects of organizational climate and
administrative arrangements were available. Examination of the product moment
correlations of these variables with reading achievement revealed that none were
statistically significant. All of the variables except the teachers' perception
of the extent of IPM implementation in mathematics (IPMMATH) were included in
a regression equation in which reading achievement was the dependent variable.

The results 'of the initial regression equation are shown in Table 13. The
coefficient of multiple correlation for the eight variables was .6702, which
accounted for about 45 percent of the variance in reading achievement. The
F-ratio was not statistically significant at the .10 level. Three of the
variables exhibited partial correlation coeffici is significant at the .05
level: teachers' perception of the principal's 1 ader behavior (PRLDRSHP),
teachers' total job satisfaction (TOTJSAT), and eachers'total decision in-
volvement (DIATOTQ3).
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TABLE 9

FINAL EQUATION: REGRESSION OF SELECTED EXPENDITURE
VARIABLES ON READING ACHIEVEMENT

Variable Standardized Partial
Regression Correlation Partial F Value Observed

No, Name Coefficient Coefficient (1 and 26 d.f.) Sig. Level
;

106 SALARY .3320 .332 3.221 .084

-.

107 SUPPLY -.101 .616

108 BOOKS .072 .723

109 OTHERZXP -.080 .693

110 PLANT .154 .443

111 CAPITAL -.035 .863

CONSTANT TERM 43.3974

R = .3320

.1102

Analysis of Variance Summary

Sum'of

Source of Variation Squares d.f. Mean Square

Linear regression 100.1432 1 100.1432

Residua]s from regression 808.3955 26 31.0921

Corrected total 908.538; 27

F-Ratio = 3.22 (with 1 and 26 d.f.)

Significance level = .084

li

.).



TABLE 10

REGRESSION OF STUDENT SELF-CONCEPT VARIABLES
ON READING ACHIE'VEMENT

Variable

No. Name

Standardized
Regressidn
Coefficient

Partial
Correlation
Coefficient

Partial F Value
(1 and 20 d.f.)

Observed
Sig. Level

112 ACCEPT .0465 .021 .009 .926

113 SECURITY -.0304 -.030 .018 .894

114-. MATURITY .5099 .200 .835 .372

115 CONFIDNT .2652 .217 .990 .332

116 SCHAFFIL -.1269 -.090 .162 .692

117 TCHAFFIL .1005 .053 .056 .815

118 PEERAFFL -.0902 -.034 .023 .880

CONSTANT TERM = -.0915996

R = .8143

R
2

= .6631

Analysis of VarianCe Summary

Sum of
Source of Variation Squares d.f. Mean Square

Linear regression 602.4083 7 86.0583

Residuals from regression 306.1304 20 15.3065

Corrected total 908.5387 27

F-Ratio = 5.62 (with 7 and 20 d.f.)

Significance level = .001
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FABLE 11

SUMMARY OF STEPS: STEPWISE
SELF-CONCEPT VARIABLES ON

REGR-i:SSION OF STUDENT
READING ACHIEVEMENT

Step
No. Variable R R2

Change
in R2

Observed
Sig. Level

No. of
Variables

in Equation,

ALL FREE
VARIABLES .8143 .6631

1 ACCEPT .8142 .6629 -.0001 .926 7

2 PEERAFFL .8140 .6627 -.0003 .901 6

3 TCHAFFIL .8132 :6614 -.0013 .774 5

4 SCHAFFIL .8120 .6593 -.0020 .714 4

5 SECURITY .8097 .6557 -.0036 .618

6 CONFIDNT .7998 .6396 -.0161 .290 2



TABLE 12

FINAL EQUATION: REGRESSION OF STUDENT SELF-CONCEPT
VARIABLES ON READING ACHIEVEMENT

Variable Standardized Partial
Regression Correlation Partial F Value

No. Name Coefficient Coefficient (1 and 26 d.f.)
Observed

Sig. Level

112 ACCEPT -.075 .709

113 SECURITY -.040 .844

114 MATURITY .7998 .800 46.1481 .000

115 CONFIDNT .211 .290

116 SCHAFFIL -.040 .843

117 TCHAFFIL -.006 .977

118 PEERAFFL -.030 .880

CONSTANT TERM -2.2972

R = .7998

R
2

= .6396

\Analysis of Variance SummA'ry

Sum of
Source of Variation Squares d.f. Mean Square

Linear regression 581.1288 1 581.1288

Residuals from regression 327.4098 26 12.5927

Corrected total 908.5386 27

F-Ratio = 46.15 (with 1 and 26 d.f.)

Significance level = .000

4
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TABLE 13.

REGRESSION OF SELECTED ORGANIZATIONAL VARIABLES
ON -READING ACHIEVEMENT

Variable Standardied Partia).

Regression Correlation Partial F Value Observed

No. Name Coefficient Coefficient .(1 and 19 d.f.) Sig. Level

132 IPM1EAD .180 3 .087 .14611 .7065

134 IRTOTAL .7,236 -.:275 1.55304 _,2278

128 DIASC3Q3 -.5486 -.267 1.46123 .2,416

129 DIATOTQ3 :9591 .477 5.58892 .0289

130 DIASC3Q4 .5946 .240 1.15929 .2951

131 DIATOTQ4 -.4210 -.174 .590'29 .4518

127 TQTJSAT 1.0372 .471 5.40290 .6313

126 PRLDRSHP -.9447 -.496 .6,20260 .0222

, CONSTANT TERM 42.369

R = .6702

2
R = .4491

S,urce of Variation

Linear regression

Residuals from regression

Corrected tot,i)

Analysis of Variance Summary

Sum of
Squares d.f.

F-Ratio = 1.94 (with 8 and 19 d.f.)

Significance level = .1132

408 04679 8

500.49187 19

908.53866 27

Mean Square

51.00585

26.34168
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Table 14 summarizes the results of the backward stepwise regression pro-
cedure. Five variables were removed and three were retained in the final
equation.

The final regression equation is shown in Table 15. The final regression
equation yielded a coefficient of multiple correlation of .5743 and accounted'
for-approximately 33 percent of the, variance in reading achievement. The deci-
sion involvement of teachers (DIATOTQ3) exhibited a partial, correlation of .403
with reading achievement, teachers' total job satisfaction (TOTJSAT) had a
partial correlation of .466, and teachers' perception of the principal's leader
behavior (PRLDRSHP) exhibited a partial correlation of/=.512.

Composite Variables

The preceding analyses identified some variables in each of the five cate-
gories that were more useful than others in predicting reading achievement.
the variables froM each category that appeared to be most useful were selected
for inclusion in a composite set of variables and were regressed against
reading achievement. Four background variables, five time allocation variables,
one expenditUrec iable, one student self-concept variable, and two organiza-
tional variables we included in the composite set.

Table 16 shows he relationshir, of the first composite set of 13 selected
variables with reading achievement. The coefficient of multiple correlation
for the:13 variables, .8308, accounted for 69 percent of the variance in
reading achievement. The associated F-ratio was statistically significant at
the .058 level. Of'the 13 variables, however, only social confidence (CONFDNT)
was statistically significant at the .05 level.

Application of the backward stepwise regreation procedu::e removed from
the equation all variables except time spent in large group instruction in
reading (RLARGE) and social confidence (CONFIDNT). Table 17 summarizes the
sequence in which variables were,removed from the equation.

The final regression equation is shown in Table 18. The two variables
which were retained, RLARGE and CONFIDNT, had partial correlation coefficients
that were statistically significant at the .07 and .0001 levels, respectively.
The coefficient of multiple ,rrelation was .7489, and they accounted for about
56 percent of the variance in -ading achievement compared with 69 percent when
411 13 variables were included in the equation.

Because student self-concept may be viewed conceptually as either an input
to the process or as an output of schooling, and'because reading achievement
and the subscales of the Self-Observation Scale, such as social confidenceare
likely to be interrelated (and thue...c8variates), a second Set of variables was
chosen for inclusion in the regkession analysis. Three variables were replayed
from thefist compositeset: participation in IGE staff development workshops
(BIQ6), time spent in large group instruction in reading (RLARGE), and social
confidence (CONFIDNT). Two variables not included in Set 1 were added: school
size (SCHSIZ) and teachers' total job satisfaction (TOTJSAT).

The results' of the regression of this set of 12 selected variables against
reading achievement are shown in Table 19. The coefficient of multiple correla-
tion fot the .12 variables, .8475, accounted for over 71 percent of the variance
in reading achievement, a sl ght improvement over the results obtained from
composite Set 1. The F-ratio was statistically significant at the .018 level.

4 `i
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TABLE 14

SUMMARY, OF' STEPS: STEPWISE REGRESSION OF SELECTED
ORGANIZATIONAL VARIABLES ON READING ACHIEVEMENT

Step
No. Variable R R2

Change
in R2

Observed
Sig. Level

No. of
Variables

in Equation

ALL FREE
VARIABLES .6702 .4491 9

1 IPMREAD .6670 .4449 -.0042 :707 8

2 DIATOTQ4 .6552 .4293' -.0156 .462

3 DIASC3Q4_ .6430 .4.135 -.0158 .454 6

4 DIASC3Q3 .6319 .3992 -.0142 .473 5

5 IRTOTAL .5743 .3298 -.0694 .117
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TABLE 15

FINAL EQUATION: REGRESSION OF SELECTED ORGANIZATIONAL
VARIABLES ON READING ACHIEVEMENT.

Variable

No. Name

Standardized
Regression
Coefficient

Partial.

Correlation
Coefficient

Partial F Value
(1 and 24 ,d.f.)

132 IPMREAD -.260

134 IRTOTAL

128 D1ASC3Q3 -.077

129 DIATOTQ3 .4665 .403 4.65686

130 DIASC3Q4 -.145

131 DIATOTQ4 -.164

127 TOTjSAT .8509 .466 6.64694

126 PRLDRSHP -1.0301 -.512 8.54170

CONSTANT TERM = 34.676

R = .5743

R
2

= .3298

Observed
Sig. Level

.1167

.7160

.0412

.4883

.4344

.0165

.0075

Analysis of Variance Summary

giam of

Source.of Variation Squares d.f. Mean Square

Linear regression

'Residuals from regression

Corrected total

F-Ratio = 3.94 (with 3 and 24 d.f.)

Significance level = .0204

299.67412 3 99.89137

608.86453 24 25.36936

908.53866 27

4 -1
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?,2 TABLE 16

REGRESSION OF SELECTED VARIABLES
ON READING ACHIEVEMENT (SET 1) .

Variable Standardized
Regression

No. Name Coefficient

Partial
Correlation Partial F Value
Coefficient (1 and 14 d.f.)

Observed
Sic. Level

2 81Q2 -.1951 -.228 .76886 .3954

5 BIQ5 -.1865 -..237 .83209 .3771

6 81Q6 .0045 .005 .00039 .9845

7 BIQ7 .0782 .076 .08106 .7800

22 R1T01 .1349 .199 .57839 .4596

23 Rr,MALL 7.1973 -.269 1.09270
..

. .3136

24 'RCLASS -.1492 -.128 .23318 .6366

25 RLARGE .2231 .299 1.37796 .2600'

62 TLANG .1727 ,231 .79089 .3889

106 SALARY .1089 .120 .20308 .6591

115 CONFIDNT
r

.5714 .551 6.09964 .-)270

126 PRLDRSHP -.1744 -.195 .55066 .4703

129 DIATOTQ3 .2618 .258 1.00129 .3340

CONSTANT TERM ~ -1.127213

R = .8308

-2
R = .6902

Analysis of Variance Summary

urn of

Source of Variation Squares Mean Square

Linear regression 627.11645 ! 3 48.23973

Residuals from regresion 281.42221 14 20.10159

Correcta Lotal 908.53866 27

F-Ratio = 2.40 (with 13 and 14 d.f.)

Significance level = .0584

4
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TABLE 17

SUMMARY OF STEPS: STEPWISE REGRESSION OF SELECTED
VARIABLES ON READING ACHIEVEMENT (SET 1)

Step
No. Variable R R2

Change
in R2

Observed
Sig. Level

No. of
Variables
in Equation

ALL FREE
VARIABLES '.8308 .6902 14

1 BIQ6 .8308 .6902 -.0000 .985 13,
\

2 BIQ7 .8297 .6884 -.0018 .771

s

12

3 SALARY .8279 .6853 -.0031 .696 11

4 , RCLASS .8262 .6826 -.0028 .704 10

f

5 R1T01 .8173 .6679 -.0147 .374 9

6 BIQ5 .8102 .6565 -.0115 .428 8

7 PRLDRSHP .8034 .6454 -.0110 .433 7

8 RSMALL .7969 .6351 -.0104 .442 6

9 BIQ2 ,7850 .6161 -.0189 .297 5

10 TLANG .7759 .6020 -.0142 .366 4

11 DJATOTQ3 .7489 .5608 -.0412 .128 3

1

33



34 TABLE 18

Variable

No. Name

FINAL EQUATION: REGRESSION OF SELECTED VARIABLES
ON READING ACHIEVEMENT (SET 1)

SLandardized
Regression
Coefficient Coefficient

Partial
Correlation Partial F Value Observed

(1 and 25 d.f.) Sig. Level

2 BIQ2 '-.003 .9867

5 BIQ5 .012. .9527

6 BIQ6 -.029 .8872

7 BIQ7 -.051 .8037

22 R1T01 .246 .2254

23 RSMALL , -.121 .5563

24 RCLASS 4
....

-.134 .5141

,.

25 aLARGE ..2522 .356 3.62018 .0687

62 TLANG .247 .2229

106 SALARY .152 .4574

115 CONFIDNT -., .7007 .726 27.94145 .0000

126 PRLDRSHP .065 .7520

129 DIATOTQ3 .1283

CONSTANT TERM -21.38998

R = .7489

R
2

= .5608

/..-Analysis of Variance Summary

Sum of
Source of Variation Squares 'd.f. Mean Square

%

Linear regression 509.50833 2

Residuals from regression 399.03032 25
A

Corrected total 908.53866 27

F-Ratio = 15.96 (with 2 and 25 d.f.)

Significance level = .0000

4

254.75417

15.96121
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TABLE 19

REGRESSION OF SELECTED VARIABLES
ON READING ACHIEVEMENT (SET 2) .

Variable Standardized Partial
Regression Correlation Partial F Value Observed

No. Name Coefficient Coefficient (1 and 15 d.f.) Sig. Level_

2 BIQ2 -.3279 -.412 3.07281 .1000

5 BIQ5 .0533 .073 .08078 .7801

7 BIQ7 .4874 .512 5.32919 .0356

'22 R1TO1 -.0814 -.127 .24658 .6267

23 RSMALL -.2342 7 348 2.06802 .1710

24 RCLASS -.6242 \\532 5.90672 .0281

62 TLANG .1782 .243 .94509 .3464

105 SCHSIZ -.1198 -.157 .37912 .5473

106 SALARY .3244 .369 2.35825 .1454

126 PRLDRSHP -.9621 -.623 9.50646 .0076

127 .638 10.30764 .0058

129 DJATOTQ3 .1394 .145 .32346 .5780

CONSTANT TERM 45.570060

R .8475

R
2
= .7183

Analysis of Variance Summary

Sum of
Source of Variation Squares d.f: Mean Square-

Linear regression 652.57101 12 54.38092

Residual from regression 255.96765' 15 17.06451

Corrected total 908.53866 27

F-Ratio = 3.19 12 and 15 .d.f.)

Significance level = .0185
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Partial correlation coefficients idatistically siqnificant at the .01 level
were obtained for two ot the viriahlos, teachers' perception of the principal's
leader behavior WRLDR:;HIP) and teachers' total job satisfaction (TOTJSAT), and
two other variables, yearns of teaching experience (BIQ7) and time spent in

.class size instruction in reading (RCLASS), exhibited partial correlaion co-
efficients significant at the .05 level.

Application of the backward stepwise regression procedure resulted in
eliminating seven variables from the equation. Table 20 summari4es the sequence
in which variables were removed from the equation.

The final regression equation is shown in Table 21. Five variables were

retained: years of teaching experience (BIQ7), time spent in class size in-
struction in reading (RCLASS), instructional salaries per pupil (SALARY),
teachers' perception of principal's leader behavior (PRLDRSHP), and teachers'
total job satisfaction (TOTJSAT). These five variables produced a coefficient
of multiple correlation of .7573, accounting for 57 percent of the variance in
readinq'achievement. Removal of seven variables from the equation thus reduced
the amount of variance accounted for by nearly 15 percent. The partial-correla-
tion coefficients of time spent in reading instruction in class size groups
(RCLASS) and teachers' perception of the principal's leader behavior (PRLDRSHP)
were related negatively to reading achievement; the partial correlations of
the other three variables were related positively to reading achievement.

It shOuid be noted that this analysis accounted for nearly 72 percent of
the variance in reading achievement scores using those input and process
variables that are subject (in varying degrees) to the control of teachers and
administrators. Years of teaching experience, for example, may be considered
when filling staff vacancies. The time allocated to various modes of instruc-
tin (small group, class:size, etc.) can be controlled by teachers. Instruc-
tional salaries can also be controlled, at least within limits, although one
may speculate that this variable may serve as a proxy for the socioeconomic
environment of the school or school district. The behavior of principals may
be modified and there is reason to believe that actions can be taken to increase
teachers' job satisfaction. Although one is reluctant to generalize based on
the results obtained from this limited sample, the results of the analysis pro-
vide some reason for optimism that students' reading achievement can be improved
by giving conscious attention to input and process variables that clearly are
within the control of teachers and administrators.

THE PRODUCTION FUNCTION FOR
MATHEMATICS ACHIEVEMENT

The same five groups ,(2f variables: staff background, time allocation, ex-
penditures, student self-concept and organization, used in the analysis of
reading achievement were used as independent variables in regression equations
where the dependent variable was mathematics achievement as measured by the
Comprehensive Tests of Basic Skills. A backward stepwise regression procedure
was employed \ith the independent variables being removed from the,equati-pn one
at a time starting with the variable with the least relationship to the dependent
variable. The criterion for retention of a variable in the final equation was
statistical significancs it t1W .10 level. After the regressions for the five
groups of variables wereanalyzed, two sets of composite variables were selectedcomposite
and subjected to multiple regression analysis.
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TABLE 20

SUMMARY OF STEPS:
VARIABLES ON

STEPWISE REGRESSION OF SELECTED
READING'ACHIEVEMENT (SET 2)

Step
No. Variable R R2

Change
in R2

Observnd
Sig.- Level

I No. of
"VarL-Odnn
in Equation

ALL FREE
VARIABLES .8475 .7183 13

1 BIQ5 .8466 .7167 -.0015 .780 12

2 R1T01 .8444 .7130 -.0038 .651 11

3 DIATOTQ3 .8402 .7059 -.0071 .527 10

4 SCHSIZ .8321 .6923 -.0136 n .374 9

5 TLANG .8082 .6531 -.0392 .136 8

6 BIQ2 .7847 .6157 -.0374 .158 7

7 REMALL .7573 ,5734 -.0423 .143 6
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38 TABLE 21

FINAL EQUATION: REGRESSION OF SELECTED VARIABLES

ON READING ACHIEVEMENT (SET 2)
,

Variable Standardized Partial

Regression Correlation Partial OValue Observed

Name Coeffidlent Coefficient (1 and 22 d.f.) Sig. Level

2 BIQ2

5 BIQ5

-.282

.280

.1927

--;19.62

7 BIQ7 .6182 .572 10.67129 2.0035

22 ..R1T01 -.057 N.7971

23 RSMALL -.315 .1432

24 RCLASS -.7274 -.602 12.51213 .0019

62 TLANG .166 .4485

-.133 :5461

106 SALARY .6241 .633 14.72354 .0009

126 PRLDRSHP -.9067 -.559 , 10.01185 .0045

127 TOTJSAT .9639 .593 11.94675 .0022

.

129 DJATOTQ3 .089 .6860

'CONSTANT TERM 28.63943

R =' .7573'

R
2

= '.5734

Analysis of Variance-Summary

-6
Sum of

Source of Variation Squares Mean'Square

Linear regression 520.98710 5 104.19743

Residuals from regression 387.55156 22 17.61598

Corrected total .908.53866 . 27

F-Ratio = 5.91 (witla_ and 22

Significance level ---- .0013



39

Staff Background Variables

Data were available on 20 background variables reflecting various aspects
of the training and experience of the teaching staff. After .inspecting the
'descriptive statistics for the 20 variables and the matrix of correlations of
the variables with mathematics achievement, 11 were selected for inclusion in

the multiple'regression analysis. Table 22 shows the relationship of these 11
variables to mathematics achievement. The coefficient of multiple correlation,
.7056, accounted for nearly 50,percent of the vviance in mathematics achieve-
ment. The F-ratio, however, was not statisticafty significanc\a he .10

level. Of the 11 variables,- only the, variable, presently enroll in a degree

program (BIQ2), was statistically significant at the .10 level:
The results of the backward stepwise regression procedure are summarized

in Table23. Eight of the 11 variables were removed from the regression equa==
tion with the number, of district committees of which one is a member (BIQ11)
being removed first, Table'24 shows the final equation with three variable
that were retained: presently enrolled in a degree program (B4R2Y, sex (BIQ5),
and years of teaching experience (BIQ7). The coefficient of multiple correla-
tion obtained with these three variables' was .6806 and they accounted for
about 46 percent of the variance in mathematics achievement, compared with 49
Percent when all 11 variables were included. The partial correlation coeffi-

cientS for sex (BIQ5)-and years of teaching experience (BIO were positively
related to' mathematics achievement and that of presently enrolled in a degree
program (BIQ2), was negatively correlated. It should be noted, however, that
the negative correlation favors enrollment in a degree prOgram because of the
way in which responses to the question were scored.

Time Allocation-Variables

JExamination of the descriptive:statistic and correlation matrix for the
52 time allocation variables resulted in the selection of 12 variables for in-
-alusion in the regression equation. Theresults of the analysis are shown in

Table 25. The multiple coefficient 0i correlation obtained for the 11 variables
was .6152 and they, accounted for approximately 38 per6nt of the variance in
mathematics achievement. The F-ratio vas not statn'tically significant at .10.
Application of the backward stepwise regression procedure resulted in eliminating
all variables, since nonemet the exclusion criterion. Further analysis of
the model was abandoned.

Expenditure Variables

Six expenditure variables, were selected'for inchision in the regression
analysis. Although exPenditure data were gathered for 38 variables, inspection

* of the data revealed that data 'for many of the variables were either Missing
or were obviously estimates. Consequently, it was decided to use the major
standard accounting categories of expenditures for instructional salaries,
supplies and books; other expenses Of instruction; and expenditures for school
plant,

vand
dapital outlay.. Table 26 shows the relationship of these si-t expendi-

ture ariables to mathematics achievement. These variables produced a coeffi-
cient of multiple correlation of .4110 and accounted for only about 17 percent
of the variance in mathematics achievembnt. 'The F-ratio was not statistically



TABLE 22

REGRESSION OF SELECTED STAFF
VARIABLES ON MATHEMATICS

BACKGROUND
ACHIEVEMENT

Partial F Value
(1 and 16 d.f.)

Observed
Sig. Level

Variable Standardized Partial

Regression Correlation
No. Name Coefficient Coefficient

1 a.IQ1 -.0317 -.036 .02040 .8882

1312 -.4579 0.455 4.10257 .0577

5 BI25 .3075 .340 2_08777 .1675

6 BIQ6 .1002 .115 .21372 .6501

7 BIQ7 .3583 .247 1.04222 .3225

E'09 -.0708 -.062 .06113 .80"/9

11 BIQ11 -.0032 -.004 .00026 .9872

12 BIQ12 .0711 .069 .07756 .7842

14 BIQ14 .0629 .066 .0b931 .7957

15 BIQ15 .2027 .201 .67214 .4244

16 BIQ16 -.0203 -.020 .00609 .9387

CONSTANT TERM 46.30530

R = .7056

R
2

= .4979

Analysis of Variance Summary

Sum of
Source of Variation Squares d.f. Mean Square

Linear regression 340.64926 11 30.96811

Residuals from regression 343.52449 16 21.47025

Corrected total 684.17375 27

F-Ratio = 1.44 (with 11 and lb d.f.)

Significance level = .2454
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TABLE 23

SUMMARY OF STEPS: STEPWISE REGRESSION OF SELECTED STAFF
BACKGROUND VARIABLES ON MATHEMATICS ACHIEVEMENT

No. of

Step Change Observed Variables

No. Variable in R2 Sig. Level in Equation

ALL FREE
VARIABLES .7056 .4979 12

1 BIQ11 .7056 .4979 -.0000 .987 11

2 BIQ16 .7055 .4977 -.0002 .936 10

3 BIQ1 .7051 .4972 -.0005 .892 9

4 BIQ9 .7036 .4950 -.0022 .778 `8

5 BIQ12 .7020 .4928 -.0022 .770 7

6 BIQ14 .6999 .4899 -.0029 .733 6

7 BIQ6 .6935 .4809 -.0090 .541 5

8 BIQ15 .6806 .4632 -.0177 .384 4
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MBLE 24

FINAL Ec:IATIDN: PE6RESSInN OF SELECTED STAFF
VAriIAbLES rN 1ATHEATIC3 ACHIEVE.1ENT

Variable Standardized Partial
Regression Correlation Partial

No. Name Coefficient Coefficient (1

BACKGROUND

F Value
and 24. d.f.)

Observed
Sig. Level

1 BIQ1 -.031 .8819

6.72472 .0159

5 BTQ5 .3532 .423 5.22159 .0314

6 BIQ6 .125 .5511

7 BIQ7 .3970 .471 6.87756 .0153

.9 BIQ9 --.056 .7915

11 BIQ11 -.004 .9862

12 BIQ12 .009 .9660

14 BIQ14 .052 .8047

15 BIQ15 .182 .3844

16 BIQ16 , .014 .9460

CONSTANT TERY: = 49.3106

R = .6806

R
2

= .4632

Analysis of Variance Summary

Sum of
Source of Variation Squares d.f. Mean Square

Linear regression 316.90227 3 105.63409

Residuals from regression 367.27148 24 15.30298

Corrected total 684.17375 ")-7

F-Ratio 6.90 (wi th 3 and 24 1.1 )

Significance level = .0016



TABLE 25

REL;PESE10:: OF SELECTED TIME ALLOCATION VARIABLES
C.N MATHEMATICS ACHIEVEMENT

43

Variable Standardized Partial
Regression Correlation

No. mamc Coefficien Coefficient
Partial F Value
(1 and 15 d.f.)

Observed
Sig. Level

32 M1T01 123.6729 .378 2.50181 .1346

33 MSMALL 101.9972 .376 2.47641 .1364

34 MCLASS 126.1553 .378 2.50186 .1346

3.5 MLARGE 2.3184 .395 2.76995 .1168

37 SC1T01 .0288 .019 .00562 .9412

38 SCSMALL .3620 .320 1.71119 .2105

33 IIIA -.1630 -.178 .49325 .4932

56 IIID .3800 .324 1.75358 .2053

57 IIIE -.1065 -.114 .19922 .6617

59 IIIG -.3210. 7.215 .72803 .4069

63 TMATH -115.8323 -.377 2.48769 .1356

64 TSCI ,.0944 .078 .09095 .7671

CONSTANT TERM 42.6717

R = .6152

R
2
= .3785

An.dysis of Variance Summary '

Sum of
Source of Variation Squares d.f. Mean Square

Linear regression 258.96906 12 21.58076

Residuals from regression 425.20469 15 28.34698

Corrected total 684.17375 , 27

F-Ratio = .76 (with 12 and 15 d.f.)

Significance level = .6791

No variables could be retained and analysis of the model was abandoned.
V-
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TABLE 26

REC,RESSION OF SELECTED .EXPENDITURE VARIABLES

27.
ON MATHEMATICS P.CHIEVEMENT

Variable Standardized
Regression

No. Name Coefficient

Partial
Correlation
'oefficient

Partial 17 Value

;1 and 2i d.f.)
Observed
Sig. Level

106 SALARY .3427 .301 2.09509 .1625

107 SUPP1.Y -.1881 -.100 .21268 .6494

108 BOOKS .5070
i

i

,290 1.92989 .1793

109 OTHEREXP -.2633 -.130 .36266 .5535

110 PLANT -.0122 T.011 .00236 .9617

111 CAPITAL -.0904 -.063 .08249 .7768

CONSTANT TERM 43.343411

R = .4110

R
2

= .1689

Analysis of Variance Summary

Sum of
Source of Variation Squares d.f. Mean Square

Linear regression 115.55821 6 19.25970

Residuals from regressio,1 568.61554 21 27.07693

Corrected total 684.17375 27

F-Ratio = .71 (with 6 and 21 d.f.)

Significance level = .6444

No variables could be retained and analysis of the model was abandoned.
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significant at the .10 level. Application of the backward stepwise regression
procedure resulted 17: all variables being removed from the equation. Conse-
quently, analysis of the rrodel was abandoned. As was true in the case of
reading achievement, the expenditure variables were not useful as predictors
of mathematics achievement.

Student Self-Concept Variables

The Self-Observation Scale yields seven subcategories of student self-
concept measurements. All were included in the regression analysis. Results
of the initial analysis are shown in Table 27. The seven variables Produced
a coefficient of multiple correlation of .7694 and accounted for about 59 per-
cent of the variance in mathematics achievement. The F-ratio was statistically
significant at the .01 level. Of the individual variable', only social con-
fidence (CONFIDNT) was statistically significant at the .05 level.

The backward stepwise regression procedure eliminated all variables except
social confidence (CONFIDNT) from the equation. The variables eliminated at
each step of the backward regression procedure are identified in Table 28.

The final equation (containing only social confidence) is shown in. Table 29.
This equation produced a coefficient of multiple correlation of .7497 accounting
for approximately 56 percent of the variance, compared to the 59 percent
accounted for when all seven variables were included.

Organizational Variables

Data were available for several measures of organizational climate and
administrative arrangements. These variables were regressed against mathematics
achievement and the results are shown in Table 30, The eight variables pro-
duced a coefficient of multiple correlation of .6048 and accounted for over
36 percentof the variance in mathematics achievement. The associated F-ratio
was not statistically significant at the .10 level. Of the eight variables,
only teachers' perception of the extent of implementation in mathematics
(IPMMATH) was statistically significant at ,05 level.

The sequence of steps in the backward stepwise regressiot procedure is
summarized in Table.31. The first variable removed from the equation was
teachers' satisfaction with decision involvement in the I &R unit (DJ *8C3Q4).
Only two variables, teachers' perception of the extent of IPM implementation
in mathematics (IPMMATH) and teachers' total decision involvement (DJATOTQ3),
were retained in the final: equation.

The final regression equation for this group of variables is displayed
in Table 32. The equation produced a coefficient of multiple correlation of
.4845 and accounted for about 23 percent of the variance in mathematics, com-
pared with the 36 percent explained by the initial equation. The F-ratio
was significant at the .05 level.

Campsite Variables
tN

The analyses reported in the prer_Qding sections revealed variables among
each of the five groups that were more useful than others in predicting reading
achievement. From among the fiVe groups of independent variables (staff back-
ground, time allocation, expenditures, student self-concept, and organizational

()(/
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TALE 27

!--1EC,RESSIDN DC STUDENT SELF-CONCEPT VARIABUES

ON MATHEMATICS ACHIEVEMENT

-

Partial
(1

-
Variable Standardized

Regression
No. Name Coefficient

Partial
Correlation
Coefficient

F Value
and 20 d.f.)

Observed
Sig. Level

112 ACCEPT .223,_, .033 .17521 .6800

113 SECURITY .1509 .135 .37342 .5480

114 MATURITY -.09,33 -.034 .02310 .8807

115 CONFIDNT .6527 .445 4.95117 .0377

116 SCHAFFIL -.2195 -.140 .39952 .5345

117 TCHAFFIL .1047 .050 .05058 .8243

118 PEERAFFL -.2101 -.072 .10445 .7499

CONSTANT TERM -12.802976

R = .7694

R
2

= .5920

Analysis of Variance Summary

Sum of

Source of Variation Squares ci. f. Mean Square

Linear regression 405.00835 7 57.85834

Residual.s from regression 279.16540 20 13.95827

Corrected total 684.17375 27

F-Ratio = 4.15 (with 7 and 20 d.f.)

Significance level = .0057
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TABLE 28

SUMMARY OF STEPS: STEPWISE REGRESSION OF STUDENT
SELF-CONCEPT VARIABLES ON MATHEMATICS ACHIEVEMENT

Step
No. Variable R R2

Change
in R2

Observed
Sig. Level

No. of
Variables
in Equation

ALL FREE
VARIABLES .7694 .5920 8

1 MATURITY .7691 .5915 -.0005 .881 7

2 TCHAFFIL .7687 .5909 -.0006 .866 6

3 PEERAFFL .7669 .5881 -.0028 .700 5

4 SECURITY .7635 .5830 -.0051 .598 4

5 SCHAFFIL .7546 .5694 -.0136 .386 3

6 ACCEPT .7497 .5621 -.0073 '.521 2
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TABLE 29

FINAL Ec,UATION: REGRESSION OF STUDENT SELF-CONCEPT
VARIABLES ON MATHEMATICS ACHIEVEMENT

Variable Standardized Partial
Regression Correlation Partial F Value

No. Name Cofficient Coefficient (1 and 26 d.f.)
Observed
Sig. Level

112 ACCEPT .l29 .5211

113 SECURITY .141 .4832

114 MATURITY .178 .3742

115 CONFIDNT .7497 .750 33.37634 .0000

116 SCHAFFIL -.127 .5294

117 TCHAFFIL .096 .6332

118 PEERAFFL .160 .4247

CONSTANT TERM -16.71369

R = .7497

R
2

= .5621

Analysis of Variance Summary

Sum of

Source of Variation , Squares d.f. Mean Square

Linear regression 384.58444 1 384.58444

Residuals L'rom regression 299.58931 26 11.52267

,
Corrected total 684.17375 27

F-Racio ~ 33.38 (with 1 and 26 d.f.)

Significance level - .0000
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TABLE 30

REGRESSION OF SELECTED ORGANIZATIONAL
ON MATHEMATICS ACHIEVEMENT

VARIABLES

Variable

No. Name

Standardfzed
Regression
Coefficient

Partial
Correlation Partial F Value
Coefficient (1 and 19 d.f.)

Observes.

Sig. Level

131 IPMMATH -.7764 -.442 4.61075 .0449

134 IRTOTAL .4006 .203 .82031 .3764

128 DIASC3Q3 -.1135 -.053 .05440 .8181

129 DIATOTQ3 .5729 .289 1.73682 .2032

;30 DIASC3Q4 -.0277 -.011 .00237 .9617

131 DIATOTQ4 -.0495 -.019 .00715 .9335

127 TOTJSAT .4814 .223 .99316 .3315

12C, -PRLDRSHP -.6546 -.345 2.56732 .1256

CONSTANT TERM = 52.181

R = .6048

R
2

= .3658

Analysis of Variance Summary

Sum of
Source of. Variation Squares d.f. Mean Square

Linear regression 250.27000 8 31.28375

Residuals from regreSsion 1133.90375 19 22.83704

Corrected total 684.17375 27

'F -Ratio = 1.37 (with 8 and 19 d.f,)

Significance level = .2711
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TABLE 31

S'JMMAR'i OF STEPS: STEPWISE REGRESSION OF SELECTED
ORGANIZATIONAL VARIABLES ON MATHEMATICS ACHIEVEMENT

Step
No.

ALL FREE
VARIABLES 6048 , .3658

Chang.?

.1.ri R2

Obsorv,,A

LL:vc..1

No. of
Variablc.

in Equation

1 DTASC3Q4 26047 .3657 -.0001 .962 8

2 DIATOT24 .6043 .3652 -.0005 .897 7

3 DIASC3Q3 .56 .35,83 -.0069 .637 6

4 TOTJSAT .566 .3210 -.0373 .270 5

5 PRLDRSHP .5248 .2754 -.0456 .227 4

6 IRTOTAL .4845 .2347 -.0407 .257 3
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TABLE 32

FI:AL EQUATION: REGRESSION OF SELECTED ORGANIZATIONAL
VAPIABLES ON MATHEMATICS ACHIEVEMENT

Variable Standardized
Regression

No. Name Coefficient

Partial
Correlation Partial F Value
Coefficient (1 and 25 d.f.)

Observed
Rig. Level

131 IPMATH -.5357 -.471 7.]2446 .0132

134 IRTOTAL .231 2570

128 DIASC3Q3 -.064 .7551

129 DIATOTQT' .3913 .363 3.80190 .0625

130 DIASC3Q4 .051 .8033

131 DIATOTQ4 .013 .9501

127 TOTJSAT -.023 .9101

126 PRLDRSHP -.223 .2740

CONSTANT TERM 56.015

R = .4845

R
2

= .2347

Analysis of Variance Summary

Sum of
Source of Variation Squares d.f. Mean Square

Linear regression 160.5796 2 80.28988

Residuals from regression 523.59399 25 20.94376

Corrected total 684.17375 27

F-Ratio = 3.83 (with 2 and 25 d.f.)

Significance level = .0353
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variables) , the variables that remained in the final regression equation, or
that were among the last to be stePped out, were selected for inclusion in a
composite set of variables that were regressed against mathematics achievement.
Four background variable, five time allocation variables, one expenditure
variable, one self-concept variable, and two organizational variables were in-
cluded in Set 1.

Table 3i disblays the relationship to mathematics achievement of the i3
variables included in the composite set. The coefficient of multiple correla-
tion for this set of variables, .8762, accounted for nearly 77 percent of the
arian7e in mathematics ar:hievement. The P-ratio was statistically significant
at th,,

Application of the backward stepwise regression procedure, summarized in
Table 34, resulted in removing eight variables from the equation. Instructional
salWaries per pupil (SALARY) was the first variable removed and time in one-to-
one mathematics instruction (M1T01) was the eighth variable removed.

The final regression equation is shown in Table 35. The five variables
retained in the final equation produced a coefficient of multiple correlation
of .8550 and accounted fo- 73 percent of the varance in mathematics achieve-
ment. The F-ratio was significant at the .02 level. These five variables were
nearly as useful as the entire set of 13 variables in accounting for the variance
in mathematics achievement. Social confidence (CONFIDNT) exhibited a partial
correlation coefficient of .707 that was statistically significant at beyond
the .0001 level. Time spent in large group instruction in mathematics (MLARGE)
as statistically significant at the .01 level. The partial correlation co-
efficient of years of teaching experience (BIQ7) was statistically significant
at the .05 level, and those of total time devoted'to reading instruction (TREAD)
and teachers' perception of the principal's leader behavior (PRLDRSHP) were
statistically significant at the '.10.1evel.

Recognizing that a measure of student self-concept such as social confi-
dence may be considered as either an input to the educational process or an
output of schooling, and because mathematics achievement and social confide"rice
may themselves be covariates, a second set of variables (Set 2) from which all
measures of student self-concept were eliminated was chosen for another regres-
sion analysis. Threelvariables were removed from the first set: extent of
participation in IGE staff development workshops (BIQ6), time allocated to
large group instruction in' mathematics ( MLARGE), and social, confidence (CONFIDNT);
two variables were added, school size (SCHSIZ) and teachersA, total job satis-
faction (TOTJSAT). The relationship of these twelve variables to mathematics
achievement is shown in Table 36. The coefficient of multiple-correlation ob-
tained for these 12 variables, .8438, accounted for 71 percent of'-the variance
in mathematics achievement. The F-ratio was significant at the .02 level.
This set of 12 variables yield d a slightly lower coefficient of Aultiple'correL-
lation than the first set and explained about 6 percent less of the variance
In mathematics achievement.

The backward stepwise regression procedure removed eight of the original
12 variables. Time allocated to mathematics'instruction in class size groups
(MCLASS) was the first variable removed, and teachers' perception of the
principal's leader behavior (PRLDRSHP) was the eighth variable removed (Table 37).

The final regression equation for this set of variables is presented-in
Table 18. The four variable!: retained in the final equation produced a co-
efficient of multiple correlation of .7480 and accounted for about 56 percent
,'of the variance in mathematics achievement, compared with 71 percent of the
variance accounted for by the entire set of-12 variables. The F-ratio was
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TABLE 33

REGRESSION OF SELECTED VARIABLES
ON MATHEMATICS ACHIEVEMENT (SET 1)

Variable Standardized
Regression

No. Name Coefficient

Partial
Ccrrrelaticn Partial F Value
Coefficient (1 and 14 d.f.)

Observed
Sig. Level

2 BIQ2 .0741 .085 .10173 .7545

5 BIAS .0941 .157 .35609 .5602

6 BIQ6 -.0669 -.093 .12215 .7319

7 BIQ7 .2156 .288 1.26443 .2/97

32 M1T01 -.2078 -.241 .86003 .3694

33 MSMALI, .0502 .075 .07984 .7817

34 MCLASS -.0706 -.087 .10588 .7497

35 mLARGE .4112 .493 4.49519 .0523

61 TREAD -.1746 -.282 ..20511 .2908

106 SALARY -.0342 -.059 .04912 .8278

115 CONFIDNT .7820 .678 11.90429 .0039

126 PiTDRSHP -.2804 -.355 2.01282 .1779

129 DIATOTQ3 .0886 .106 .16009 .6951

CONSTANT TERM 13.9241030

R = .8762

R
2
=.7677

Analysis of Variance Summary

Sum of
Source of. Variation Squares d.f. Mean Square

Linear regression 525.22214 13 40.40170

Residuals from regression 158.95161 14 11.35369

Corrected total 684.17375 27

F-Ratio = 3.56 (with 13 and 14 d.f.)

Significance level = .0125
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TABLE 34

Step
No.

SUMMARY OF STEPS:
VARIABLES

Variable

STEPWISE
RATHEMATTCS

R2

REGRESSION OF SELECTED
ACHIEVEMENT ',,(SET 1)

Change
in R2

Observed
Siq.,Level

No. of
Variables

in Equation

ALL FREE
VARIABLES .8762 .7677

1 SALARY .8757 .7669 -.0008 .828 13

2 MSMALL .8748 .7652 -.01616 .752 12

3 DIPOOTQ3 .8738 .7635' -.0018 .733 11

4 81Q6 8711, .7599 -.0036 -.617 10

.

5 KW .8686 .7545 -.0054 .533 9

6 BIQ5 .8651 .7483 -.0061 .499 8

7 MCLASS .8578 .7358 -.0125 .330 7

8 M1T01 .8550 .7310 -.04:48 .542 6
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FINAL EQUATION: REGRESSION OF SELECTED VARIABLES
ON MATHEMATICS ACHIEVEMENT (SET 1)

Variable Standardized Partial
Regression Correlation

CoefficientNo. Name Coefficient Coefficient
Partial
(1

F Value
and 22 d.f.)

Observed
Sig. Level

2 BIQ2 .012 .9560

5 BIQS .108 .6229

6 BIQ6 -.177 .4196

7 BIQ7 .2685 .427 4.91467 .0373

32 M1T01 -.134 .5425

33 MSMALL .216 .3223

34 MCLASS -.129 .5577

;35 MLARGE .3414 .532 8.70208 .0074

61 'TREAD -.2226 -.362 3.31998 .0821

( -.063106 SALARY .7752

115 CONFIDNT .7025 .797 38.35974 .0000

126 PRLDRSHP -.2076 -.366 3.40968 .0783

129 DIATOT;)3 .136 .5367

CONSTANT TERM -4.63494

R = .8550

R = .7310

Analysis of Variance Summary

SuM of
Source of Variation Squares d.f. Mean Square

Linear regression 500.11691 5 100.02338

Residu is from'regression 184.05684 22 8.36622

Corrected total 684.17375 27

F-Ratio = 11.96 (with 5 and 22 d.f.)

Significance level = .0000
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REGRESSION OF SELECTED VARIABLES
ON MATHEMATICS ACHIEVEMENT (SET 2)

Variable SP-andardIzed Partial

10eqr6nion (orretati.on Partial F Value

No en (oeffi.c:iont (loofft(.716nt. (1 and 15 d.f.)
Observed

Sbj. Level

2 4Icv2 -.1041 -.596 8.27005 .0115

5 BIQ5 .2072 .407 2.98670 .1045

7 Bic)/ .4295 .556 6.70996 .0205

32 M1T01 .215 .254 1.03047 .3261

33 MSMALL .2101 .224 .79227 .3875

34 MCLASS .0350 .039 .0226 .8826

61 TREAD -.3447 -.448 3.75908 .0716

105 SCHSIZ -.3326 -.368 2.35229 .1459

106 SALARY -.0400 -.056 .04738 .8306

126 PRLDRSHP -.7832 -.501 5.02515 .0405

127 TOTJSAT .7352 .474 4.35404 .0544

129 DJATOTQ3 .0487 .047 .03311 .8581

CONSTANT TERM 56.358443

.R = .8438

_R
2

= .7120

Analysis of Variance Summary

Sum of

Source of Variation Squares d.f. Mean Square

Linear regression 487.11167 12 40.59264

Residuals from regression 197.06208 15 13.13747

Corrected total 684.17375 27

F-F-1,4-it (vi t h .ind 1 5 1. 1 .)

Significance level r .0210
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TABLE 37

SUMMARY OF STEPS: STEPWISE REGRESSION OF SELECTED
VARIABLES ON MATHEMATICS ACHIEVEMENT (SET 2)

Step
No. Variable R R2

Change
in R2

Observed
Sig. Level

No. of
Variables

in Equation

ALL FREE
VARIABLES .8438 .7120

1 MCLASS .8435 .7115 -.0004 .883 12

2 DIATOTQ3 ..8433 .7112 -.0003 .895 11

3 SALARY .8427 .7101 -.0011 .801 10

4 MSMALL .8279 .6853 -.0248 .231 9

5 M11101 .8093 .6550 .192 8

6 TREAD .7848 .6159 -.0391 .148 7

7 TOTJSAT .7514 .5645 -.0513 .109 6

8 PRLDRSHP .7480 .5595 -.0051 .617 5
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FINAL EQUATION: REGRESSION OF SELECTED VARIABLES
ON MATHEMATICS ACHIEVEMENT (SET 2)

Variable Standardized Partial

Regression Correlation Partial P Value Observed

No. NAMe Coefficient Coefficient (1 and 23 d.f.) Sig. Level

2 81Q2 -.4256 -.518 8.44224 .0080

5 BIQ5 .3078 .495 7.48152 .0118

7 1310 .3283 .430 5.20499 .0321

32 M1T01 .181 .3981

33 MSMALL -.043 .8429

34 MCLASS -.091 .6713

61 TREAD -.180 .3996

105 SCHSIZ -.3225 -.423 5.02646 .0349

106 SALARY -.060 .7823

126 PRLDRSHP -.107 .6173

127 TOTJSAT .082 .7032

129 DIATOTQ3 .065 .7639

CONSTANT TERM = 52.913p72

R = .7480

R
2

= .5595

Analysis of Variance Summary

Sum of
Source of Variation Squares d.f. Mean Square

Linear regression 382.77125 4 95.69281

Residuals from rgreHio:1 301.40250 23 13 10446

Corrected Total 684.17375 27

1,) h 1 an '1

Significance level = .0U06
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significant at the .001 level. The four variables retained ir(this equation
consisted of three staff background variables: present enrollthent in a degree

program (BIQ2), sex (BIQ5), and years of teaching experience (B1Q7), plus

school size (SCHSIZ). Only years of teaching experience (BIQ7) was retained
in the final equation for both Set 1 and Set 2.

Most of the variables retained in the final equation for both Set 1 and
Set 2 represent conditions that are amenable to control of modification by
teachers or administrators. Staff background characteristics can be considered
when recruiting personnel to fill vacant positions, time allocated for various
subject areas and modes of instruction can be varied by teachers, school size
can be varied (at least over time), and the principal's leadership can be modi-
fied (or the principal can be replaced). It is worth noting that the 13 vari-
ables in Set 1 explained 77 percent of the variance in mathematics achievement
and the 2 variables in Set 2 explained 71 percent of the variance. The,

results of these analyses suggcst that achievement in mathematics can be in-
fluenced significantly by variables that are within the control of school
personnel.

The results obtained from these two sets of variances also signal the
need for caution in interpreting the results of production function analyses.
Variables retained in the final equation for Set 1 were not retained in Set 2
and vice-versa. These results clearly indicate the sensitivity of multiple
regression analyses to the particular variables included in the set under
analysis, particularly with a small sample. The results of a multiple re-
gression analysis depend on the particular set of variables inclnded'in the
regression equation and the specific sample from which the variables are drawn,
and must be interpreted with great caution. A slight change in the sample, in

the set of variables included in the
/- regression equation, or in the dependent

variable that serves as the criterion, may alter substantially the results
obtained in a multiple regression analysis. Nevertheless, the results ob-
tained in the foregoing analyses afford some reason for optimism for those who
believe that schools can and do make a difference in the achievement of students.

THE PRODUCTION FUNCTION FOR
SOCIAL CONFIDENCE

The self-con. pt of a student may be viewed as an input to the educational
production process because it may affect a student's receptivity to the process
and content of schooling. Student self-concept also may be viewed as a product,
or output, of schooling. That is, one's experiences in school may alter one's
selfNconcept. ConsequeLtly, it was decided to investigate the relationship of
vazious input variables to one measure of student self-concept, namely, social
confidence.

Social confidence is one of the seven subscales which together comprise
the Self-Observation Scale. Social confidence ranked second only to,the social
maturity subscale in its relationship to reading achievement and was the most
useful subscale for predicting mathematics achievement. Product moment corre-
lations of each of the Self-Observation Scale subscales with reading achievement
and mathematics achievement are shown in Appendix A. The intercorrelatons of the
seven subscales that comprise the Self-Observation Scale are shown in Table 39.

The same procedure as employed in the analysis of student achievement in
reading and mathematics was employed in examinling social confidence. Variables
from each of four categories--staff background, time allocation, instructional
expenditures, and organization--were employed in separate stepwise regression
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TABLE 39

INTERCORRELATIoNS OF SUBSCALES OF
(N=28)

THE SELF-OBSERVATION SCALES

Self Social Social School Teacher Peer

Variable Accept. Sec'/r. Matur. Confi. Affil. Affil: Affil.

Self
Acceptance 1.000

Security .533 1.000

Social
Maturity .732 .450 1.000

Social
,Confidence .582 .02 .783 1.000

School
.107 -.010 -.480 -.242 1.000

Teacher
Affiliation .894 .446 .774 .676 .099 1.000

Peer
Affiliation .880 .715 .853 .774 -.174 .809 1.000

Nat
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analyses. A composite set of variables from among the four categories was then
employed in a final regression analysis (see Table 40).

Staff Background Variables

Eleven of the 20 staff background variables were selected for inclusion in
the initial regression equation. The results of the initial equation are shown

\\in Table 40. The 11 variables yielded a coefficient of multiple correlation of
.7776.and accounted for over 60 percent of the variance in social confidence.
The F-ratio was statistically significant at the .10 level. However, only one
of the 11 variables, present enrollment in a degree program (BIQ2),' exhibited a
statistically significant partial correlation with social confidence.

Application of the backward stepwise regression procedure resulted in re-
moval of seven variables from the equation. Number of offices held in profes7
sional organizations (BIQ14) was the first variable removed and number of dis-
trict committee memberships (BIQ11) was the 'seventh variable removed. The
results of the stepwise procedure are shown in Table 41.

The final regression equation is shown in Table 42. The four variables
remaining in the equation yielded a coefficient of multiple correlation of
.6680, accounting for nearly 45 percent of the variance in social confidence
in comparison with the 60 percent accounted for by all 11 variables. The F-ratio
for the final equation was statistically significant at the .01 level. Present
enrollment i,i a degree program (BIQ2) had a partial correlation coefficient
significant at the .01 level and participation in an IGE staff development work-
shop within the ast two years (BIQ6), years of teaching experience (BIQ7),
and overall feeli g about the school (BIQ20), had partial correlation coeffi-
cients significan at the .05 level.

Time Allocation Variables

Ten variables measuring various aspects of the way teachers reported
allocating their time to both instructional and noninstructional activities
were selected for inclusion in the regression equation. The results of the
initial equation are shown in Table 43. The 10 time allocation variables pror
duced a multiple coefficient r: correlation of .6204 and accounted for about
38 percent of the variance in the social, confidence score. The associated
F-ratio was not significant at the .10 level. Of the 10 variables, only non-
instructional time snent in pupil supervision (II A) was found to have a partial
correl.ation coefficient significant at the .05 le 1.

Application of the backward stepwise regression procedure resulted in
eliminating nine variables from the equation. The variables removed .at each
step in the procedure are summarized in Table 44.

The results of the fins; equation are shown in Table 45. The only variable
remaining in the equation, nminstructional time spent in supervision of pupils
(IIIA), produced a correlation of .3515 and accounted for about 12 percent of
the variance in social confidence scores. The associated F-ratio was significant
at the /10 level. The resul:s of the analysis suggest th.a. the way in which
teachers allocate their time to instructional and noninstructional activities
has little relationship to social confidence scores of pupils.
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TABLE 40

Variable zo Prtial
Regresion Correlation Partial F Value Observed

No. Name C o e f f i c i e n t Coefficient (1 and 16 d. f.) Sig. Level
. _

1 BIO .
-.1772 -.225 .84953 .3704

2 81(22 -.4775 -.557 7.19297 .0164

5 BIQ5 .1930 .246 1.03196 .3248

6 BtQ6 .3432 .366 2.46718 .1358

7 BIQ7 .393L .279 1.34754 .2627

9 BIQ9 .2174 .213 .16081 .3960

11 .BIQ11 .3006 .390 2.87427 .1094

12 81Q12 -.2827 -.310 70092 .2106

14 81Q14 -.0025 -.003 .0018 .9896

15 BIQ15 -.0948 -.070 .07865 .7827 /

1

20 BIQ20 .3483 .266 1.21775 .2864

CONSTANT TERM

R = .7776

R
2

= .6046

--

REGRESSION OF SELECTED STAFF BACKGROUND
VARIABLES ON SOCIAL CONFIDENCE

4797.525

Analysis of Variance Summary

Sum of

Source of Variation Squares d.f. Mean Square

Linear regression 1546800 11 140610

Residuals from regress on 1011400 16 63212

Corrected totel 255025)0 27

1-Ratio 2..22 (wItb 11. and lo d.C.)

Significance level = .0711
----------
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TABLE 41

SUMMARY OF STEPS: STEPWISE REGRESSION OF SELECTED STAFF
BACKGROUND VARIABLES ON SOCIAL CONFIDENCE

Step
No. Variable R R2

Change
in R2

Observed
Sig. Level

No. of
Variables
in Equation.

ALL FREE
VARIABLES .7776 .6046 12

1 BIQ14 .7776 .6046 - .0000, .990 11

2 BIQ15 .7763 .6027 -.0019 .776 10

3 BIQ9 .7623 .5811 -.0216 .336 9

4 BIQ1 .7449 .5548 -.0263 .289 8

5 BIQ12 .7358 .5414 -.0134 ,446 7

6 BIQ5 .7106 .5050 -.0364 .211 6

7 BIQ11 .6680 .4462 -.0588 .120 5

\ /f
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TABLE 42

FINAL EQUATION: REGRESSION OF SELECTED STAFF
BACKGROUND VARIABLES ON SOCIAL CONFIDENCE

Variable Standardized Partial
Regression Correlation Partial F Value

No. Name Coefficient Coefficient (1 and 23 d.f.)

Observed
Sig. Level

1 BIQ1 -.073 .7343

2 BIQ2 -.5'209 -.566 10.81857 .0032

5 BIQ5 .298 .1571

6 BIQ6 .391 .415 4.78583 .0291

7 BIQ7 .3630 .403 4.46024 .0458

9 BIQ9 .154 .4732

11 BIQ11 .326 .1202

12 BIQ12 -.112 .6030

14 BIQ14 .088 .6833

15 BIQ15 -.053 :8053

20 BIQ20 .3581 , .401 4.39764 .0472

CONSTANT TERM = 4998.47

R = .6880

R
2

= .4462

Analysis of Variance Summary

Sum of
Source o Variation Squares d.f. Mean Square

Lin2.1r regression 1141400 4 295380

Rcoiidea1:-; from regression 1416700 23 61.597

Corrom3 total 2M9200 27

.8i (witn a8A

Significance lovel = .0069
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TABLE 43

REGRESSION OF SELECTED TIME ALLOCATION
VARIABLES ON SOCIAL CONFIDENCE

Variable

No. Name

Standardized
Regression
Coefficient

Part:Lai.

Correlation Partial F Value
Coefficient (1 and 17 d.f.)

Observed
Sig. Level

53 II1A -.4937 -.493 5.46975 .0318

54 IIIB -.2792 -.296 1.62844 .2191

55 IIIC -.1888 -.177 .55118 .4680

56 'lip .2814 .276 1.40103 .2528

61 TREAD .0913 .087 .13108 .7218

62 TLANG .1647 .172 .51648 .4821

63 TMATH -.0744 -.063 .07961 .7812

65 TSOC .0991 .114 .22255 .6431

67 T1TO1 .1341 .111 .21070 .6520

68 TSMALL -.2194 -.230 .95056 .3432

CONSTANT TERM = 5486.635

R = .6,204

R
2

= .3849

Analysis of Variance Summary

Sum of
Source of Variation Squares d.f. Mean Square

Linear regression 984560 10 9P456

Residuals from regression 1573600 17 92565

Corrected total 2558200 27

F-Ratio = 1.06 (with 10 and 17 d.f.)

Significance level = .4377

.30
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TABLE 44

Step
No.

;fi'IMAPY

Variable

ALL FREE

Al Lt)CATION

I2

:YPEPWISE

'IARIAHLES

1).2

RE(.;kESS1ON

ON snciAL

Change
in F2

O.: SELECTED
CUPFIDENCE

Observed
Sig. Level

TIME

No. of
Variables
Ln Equation

VARIABLES .6204 .3849 11

r

1 TMATH .613l .3620 -.0029 .781 10

2 TREAD .6160 .3795
:

-.0025 .789 9

3 TSOC .6102 .3724 -.007i .6,16 8

4 moi .5980 .3576 -.0148 .501 7

5 JI1C .5788 :3350 -.0226 .400 6

6 '1SMALL .5464 .2985 -.0365 .284 5

7 TLANG .5065 .2565 -.0420 .253 4

8 IIID .4566 .2087 -.0478 ..226 3

9 IIIB .3515 .1235 -.0851 .114



TABLE 45

FINAL EQUATION: REGRESSION OF SELECTED TIME ALLOCATION
VARIABLES ON SOCIAL CONFIDENCE

Variable Standardized Partial
Regression Correlation

No. Name Coefficient Coefficient
partial F Value
(1 and 26 d.f.)

67

Observed
Sig. Level

53 1IIA -.3515 -.351 3.66478 .0666

54 IIIB -.312 .1135

55 IIIC .075 .7104

56 IIID .217 .2761

61 TREAD .067 .7380

62 TLANG .211 .2906
,

63 TMATH .061 .7624

-65 TSOC .177, .3771

67 T1T01 ,291, .1403

68 TSMALL -.249 .2103

CONSTANT TERM = 5533.11

R = .3515

R
2

= .1235

Analysis of Variance Summary

Sum of
Source of Variation ST.ares d.f. Mean Square

Linear regression 316030 1 316030

Residuals fiom regression 2242100 26 _r 86236

Corrected total 2559200 27'

F-Ratio = 3.66 (with.1 and 26 d.f.)

Significance level = .0666



The name inotiii a,.31 expenditure variables that were regressed against

reaaina achievement and mathematics achievement scores were also regressed

adinSt the social confidence score. The six instructional expenditure

variables produce A coefficient of multiple correlation of .5359 and e- ounted
in social _confidence. The F-ratj , was not

nignificaht at the .10 level. The results of the analysis are displayed in

Table 4e.
The fesults obtained from the backward stepwise regression procedure are

Summarized in Table 47. All of the instructional expenditure variables e-cceot
instructional clary (SALARY) were dropped from the equation.

The final eduation, in which only instructional salary (SALARY) was re-

iibed, 1; shown in Table 48. Instructional salary correlated at .405 with

)-1 et onfidence which a2 significant at the .05 level. This variable

,tiore , 'counted f r h, percent of the variance in social confidence scores

-i-cmparei with th, percen1 accounted for by the entire set of six expenditure

viri ll,ie As was -is- with time allocation variables, instructional ex-
penditures exhibi,-ed little relationship with social confidence.

Organizational Variables

Nine variables reflecting various measures of the school organization
:2 selected for regression against social confidence. The results of the

regression are shown in Table 49. This set of variables produced a
coefficient of multiple correlation of .4471, accounting for about 20 percent

of the variance in social confidence. The F-ratio was not significant at the

.lj ievol. None of the variables exhibited partial correlation coefficients

significant at the . 1u level. Application of the backward stepwise regression
procedure revealed that none of the organizational variables met the criterion

for retention and further analysis of this model was abandoned.

Variables

Twelve variable:: were seiected from amont- the 1 it groups of variables

1 revion1y. Four measured various a:,eects F staff background,

four meo:YareA tim alloatnn, two were organitional measures, one measured

xpenditure, and one measur,d school size. The results of the initial re-

ireien equation ar.. , reported in Table 50. The coefficient of multiple

correlation for the 1.1 variables was .8516 and they accounted for over 72 pei-
:ent of HI, varian in social confidence. The F-ratio was significant at

level. or the 12 individual variables, the partial correlation
,,ffpfient uf present enrollment in a degree program (B192) was significant

at the .(F, level and the partial c)rrelation coefficients of noninstructional
time spent supervision of pupils (I'lIA), and school size (SCHSIZ) were both

significant at the .10 levet.
The results obtained from the backward stepwise regression procedure are

summarized in Table ')1. Five variabfes were removed from the equation.
The seven variables remaining produced a multiple coefficient of correla-

tion nt- The seven variables accounted for about 64 percent of the
var!ance in social confidence compared to the 72 percent accounted for when all

12 variables were included in the equation. The F-ratio was significant at the



TABLE 46

REGRESSION OF SELECTED EXPENDITURE VARIABLES
ON SOCIAL CONFIDENCE

Variable Standardized Partial
Regression Correlation

No. Name Coefficient Coefficient
Partial F Value
(1 and 21 d.f.)

Observed
Sig. Level

106 SALARY .3699 .345 2.84608 .1064

107 SUPPLY .2048 .118 .29404 .5934

108 BOOKS .4764 .294 1.98688 .1733

109 OTHEREXP -.3564 -.189 .77464 .3887

110 PLANT .0650 .061 .07816 .7825

111 CAPITAL -.2538 -.187 .75804 .3938

CONSTANT TERM = 4903.4096

R = .5359

R
2

-.. .2872

Analysis of Variance Summary

Sum of
Source of Variation Squares d.f. Mean Square

Linear regression 734780 6 122460

Residuals from regression 1823400 21 86828

Corrected total 2558200 27

F-Ratio = 1.41 6 and 21 d.f.)

Significance level = .2571



TABLE 47

Step
No.

SUMMARY

Variable

o1 .TEO: STEPWISE
VARIABLES ON

R2

REGRESSION OF
SOCIAL CONFIDENCE

Chnge
in R2

SELECTED EXPENDITURE

No. of
Observed Variables
Sig. Level in Equation

ALL FREE
VARIABLES .2872

PLANT .')335 .2846 -.0027 .783 6

2 SUPPLY .52'.,0 .275u -.0089 .605 5

3 OTHEREXP .',093 .2534 -.0163 .479 4

4 CAPITAL .4561 .2080 -.0513 .209 3

5 BOOKS .4045 .1637 -.0444 .248 2



TABLE 48

FINAL EQUATION: REGRESSION OF SELECTED EXPENDITURE
VARIABLES ON SOCIAL CONFIDENCE

Variable Standardized
Regression

No. Name Coefficient

Partial
Correlation
Coefficient

Partial F Value
(1 and 26 d.f.)

Observed
Sig. Level

106 SALARY .4045 .405 5.08774 .0327

107 SUFI:LY .098 .6284

108 BOOKS . -",0 .2477

109 OTHEREXP .011 .9579

110 PLANT .178 .3744

111 . CAPITAL -.023 .9084

CONSTANT TERM = 4986.5805

R = .4045

R
2
= .1637

Analysis of Variance Summary

Sum of
Source of Af:riation Squares d.f. Mean Square

Linear regression ;:866th 1 418660

Residuals from regression 21395Dq 26 8228E

Corrected total 2558"2,)() 27

F-Ratio = 5.09 (with 1 and 26 d.f.)

Significance level = .0327



iTOAL 49

Variable

CPESSi SELECTED ,.,R(;ANIZATI(iN

Standardized Partial
elred,-;lor, ( )errelatinn Partial F Value

ffl,:lent (1 and 15 d.-f.

observed
Si_c. Level

126 PRLDRSHP -.248 1.17958 .2918

127 TOTJSAT .5227 .216 .87927 .3608

125 DJASC33 -.021 -.012 .00249 .9607

12) DJAM2To3 .144 .37906 .5458

1 _,) DJi,.(._: i.2-1 .008 .00119 .9729

Ili DJATO7v4 .9309 .011 .00207 .9642

132 iPMREAD

133 IPMMATE

.4304

-.3395

.171

-.188

.54004

.65852

.4719

.4277

1 341 IRTOlAls -.3233 -.09? .7009

CONSTANT TERM =,11-21.40

.4471

R
2

= .1909

Analysis of Vari6nce Summary

Sun of
Souroe Yariati b Squares Mean Square

9 :,

rum r. ,u

F-Patio --- .50 (with and 15 f,)

Signifience 1-vel .65'17

No variable (.:0111d retained and analysis of the model was abandoned.



TABLE 50

REGRESSION OF SELECTED VARIABLES
ON SOCIAL CONFIDENCE

Variable Standardized Partial
Regression Correlation

No. Name _/7- c efficient Coefficient
Partial F Value
(1 and 15 d.f.)

Observed
Sig. Level

2 BIQ2 -.4341 -.530 5.85497 .0287

6 BIQ6 .1706 .201 .63074 .4395

7 BI27 .2416 .284 1.31833 .2689

20 8-1(220 .2583 .322 1.73805 .2072

32 M1T01 .2486 .389 2.67008 .1231

33 ME MALL. -.1769 -.185 .53450 .4760

53 IIIA -.377H -.422 3.24672 .0917

72 TBLTOT .1,;25 .i92 .57472 .4601

105 SCHSIZ -.3622 -.421 3.23312 .0923

106 SALARY -.0547 -.073 .07986 .7813

126 PRLDRSHP -.3582 -.237 .89470 .3592

127 TOT-3SAT .2884 .171 .44971 .5127

CONSTANT TERM = 5614.41138

R = .8516

R
2

= .7252

Analysis of Variance Summary

Sum of

Source of ation Squares

Linear regression

Residuals from ression

Corrected total

F -Ratio = 3.30 (with 12 and

Significance level = .016

c

703000

2358200

d.f.

12

15

2-

Mean Square

_54600

46866



TLLE ;1

Step
No. Variable

z',TEPS: STLPW1SE RECRESS.ION DI= SELECTED

VARIA8LE: ON SOCIAL C'.)NEIDENCE

Change Observed
B R- in P2 Sig. Level

No. of
Variables

in Equation

ALL FPEE
VARIABLES .8516 .7252 13

1 SALARY .8507 .7237 -.0015 .781 12

') MSMALL .71s -.00.14 .496 1:

3 TBLTOT .7003 -.0061 .554 10

4 BIQ2D .8207 .6736 -.0357 .155 9

5 BI26 .8036 .6458 -.027e, .219 8
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.JI zLy: vafla _ exhIPIteg
It the ..Jr f --._,,lien a aegree prouram (Srp2L), rear.
teaching experienoe t._me-spent n one-to-one instruction in mathe::lat-f
,M1T01), noninstrutiona ,LIme spent in supervision Of pupils (IIIA), teachers'
erception of principal's leadershio (PRLDPSHP), and total job satisfaction of
teachers (TOTJSAT) . The partial oorrelation :oefficieht for school size (ScHSI)

sighifi.-:ant at tne level

The results of the analyses sugues: :at this measure of school output,
social confidence, can be predicted with considerable accuracy using a set of
school input and process variables. The most iseful independent variables
tended to reflect the ambience of the school rather than specific aspects of the
instructional process. Variables such as years of teaching experience, whether
teachers were currently enrolled in a degree program, school size, teachers' per-
ception of the principal's leadership, and teachers' total job satisfaction con-
veyed a picture of the uniTie qualities wichin a school rather than revealing
specific elements of the Instructional process that strongly influenced the
social confidence of student_. Tr confidence appeared to be re-
lated more to the general atmo-Phere of a school than to ti,e instructional pro-
cess variables for which measures were available.
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FINDIVs ANn IMPLIrATioN.,;

In tips ccnciudi section we shall first deal with the feuings of the'
study in the context of the conceptual framework inerodce i- Chapter I. iae

shall then discuss the implications of the study for further eesearch. \

FINDINGS

It sh,-;u1i .:)e no! at the cuts that generalizations based on the findings
obtained in thH; rii,s(,ar-'1 are unwar:anted. The limited sample size, the shert-
comings tbe char_a t),1s (in terms f both data qaantity and quality) , and the
exploratory nature of e,e research all emphasize the dangers of developing pres-
criptions for change in educatieeal policy on the basis of r findings. It is
for these reasons that the finings are reported in terms of the percentage of
variance accounted for by a set of variables rather than the response of the out-
put to a specified change in input. The findings of the study do, however,
suggest some promising avenues of investigation for those interested in the
linkages between inputs, ::rocesses and output:: in the process of schooling. The

conceptual view of the eiucational production process under school conditions
described le Chapter I provides a usecul framework ;--Jr discussing the findings.

Inputs from the External Environment

The data base employed in this study did not contain variables descriptive
of the economic, social or demogra:hic characteristics of the school community.
An attempt was made to obtain census data that would serve in this regard but
it proved impossible to obta-in data for the individual schools included in the
sample. Census data for an entire school district were available but not for
the individual elementary schools within a district. The cistrict-wide data
were not considered appropriate for o in a data base where all other data were
,specific to a single school.

Resource I

Some data were available fo three types of resource- inputs: students,
teachers, and ihstruction expenditures. The data concerning teachers provided
information on the background and characteristics of the teaching staff of the
I&R unit, e.g., average academic preparation, teaching experience, and profes-
sional activities.

The only data available concerning students were the scores on tee Self-
Observation Scales, that provided a measure of student self concept. However,
these data were not the scores for individual students; they were the average

77
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acooahted L-DE L: 7_Uri2 variables. 0;ftn soc2ia1 confidence,

the .set of instructional ex;_ ditur-e variables taken together account'__ for_

abot 29 percent of variance vita expenditure per pupil foi instructional
salaries alone acoounting for over 16 percent of the variance.

Resource Mix

Two sets of variables that measured aspect the resource input mix were

obtained: time allocation of teachers and organizational/administrative
arrangements. Teachers reported the allocation of their time to direct instruc-

tion and to noninstructional activities. The -'rect instruction category was
further subdivided by tire allocated to various, subject areas (reading, mathe.-

matii:s, etc-) a bv mode of instruction (large group, one'-to-one, etc.) . The

nun .atenor: was also subdivided by type of activity (supervision.

LArir,ir4, r1_7,_,rd Ths procedure yielded a matrix of 52 variables.

:t should no nottoi the the time allocation data were obtained from reports sub-

mitted by teachers Wit'. no external validation. No data on how pupils in the

I&R units spent their time were available.
Time allocation. The time allocation variably were of limited use in ex-

plaining the variance in reading, mathematics, and social confidence scores.
A set of 12 time allocation variables accounted for only 44 percent of the varifance

in reading. achievement scores and the sin variables retained in the final equation
accounted for only about 37 percent of the variance. The six variables that

exhibited statistically ignificant partial correlation with reading achievement

included: time allocated to one,....tzone, small group, and class size instruction
in reading; total time allocated to.instruction in reading and in language arts;
and noninstructional time allocated to sup,rvision.

A similar set of 12 time allocation variables accounted for only about

38 percent of the variance in m.-hematics achievement. None of the 12 variables

were found to have a statistically significant partial correlation with reading

achievement.
Six variables reflecting the allocation of instructional time by subject

area and mode of instruction and four variables reflecting the way teachers
allocated their time to noninstructional activities were found to account for
only about 38 percent of the variance in social confidence scores. Only time

allocated to supervision of pupils (noninstructional) exhibited a statistically
significant partial correlation with social confidence scores. This variable

alrie accounted for 12 percent of the variance in the dependent. variable.

Organization. The set of nine variables classified as organizational
variables included such items as teachers' ratings of the principal's leadership,
teachers' decision( involvement and job satisfaction, and teachers' ratings of
the extent to which the IGE model for instructional programming actually had
been implemented. These variables were assumed to measure various aspects of
the instructional cliilate of the I&R unit in which data were gathered rather
than directly measuring the resource-input mix. The entire set of organizational
variables accounted for about 45 percent of the variance in reading achievement.
The three variables that had statistically significant partial correlations with
reading achievement (involyement of teachers in decision making, job satisfaction
of teachers, and teachers' perception of,the principal's leadership; accounted
for 33 petcent of the variance in this measure, with the principal's leadership
exhibiting a ne,Itive partial correlation.
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variaoies
Jn tnisdependent variable. None

have statistically significant

this study were somewhat limited, carti-
cui t uts su7gested by the conceptual framewor.

t:-.: measures of student achievement in
r,y scores on standardized tests, and A

measure. of student > c itincept as indicated by the subscales of the Self-
Obseryttion Scales. hong range outputs, monetary outputs, and joint outputs
were not represented in the measures of output employed in this study.

Ih')ut/output h reading. Following the analyses discu=sed in the preceding
chapters, a compu:;ir set of variables consisting of the most useful variables
relected from among each of the categories was analyzed to determine their rela-
tionship to reading t:nievement. It was found that a set of 12 variables
ty,o:inted for nearly 72 percernt of the variance in reading achievement scores.

o: atiiPle-_ exhibited statistically sighificant partial correlations
with reading achievement till the five together accounted for over 57 percent of
the variance. The partial correlations of time allocated to reading instruction

class and ,.-!adoi rship of the principal were negative; those of years
of teaching experience, instructional salary per pupil, and teachers' total job
satisfaction were positive.

When s) c1 a1 confidence us.; treated at; an )ut and included in the set of

independent variabic the 1 3 variables explained percent of the variance
in reading achievement. However, only two of the variables in this set were
found to htt.at statistically significa'it coirelsi_lons with reading

v.triales (time allocated to large group instruction in
reading and ien.-e) explained percent of the variance in reading

r: hemat ir. Wh,th 12 of the t ut useful independent t.tiria131.

mong the variou:s .taegor ti; W.:"-' regressed against mathematic::
A 1:1'i for over /I percent of the variance in

12. yiriables (ANhibited statistically

ti -in! partial witn maematIcs achievement snd togeti-it!r accounted
tot ,e percent or the 'Lir: staff background var:jables--enrolimeit
in a degree program, t /ti, ot mai: to female teachers, and ye is of teaching
experience --were '-:orrelaied p-siti,vely with mathematics achicvemen, while sc:hooi

was correlated .neg,ttivey
al -,,nt i /- r,at irt input -Jar i 1 e nd -11:de:1 he

I ::(1,2: jab I es accounted for rear .1y 77 percent?'

fh t'arianee in mats-mati cs tchtevement. rive of the 13 variables were round



air anie. ltal
ocaed . leaiierchip or the prin:ial had negative

partial ccrrelatichs: 7,ari; of teri:nang exierience, time allocated to large
Troup instruction ih mathematic, ah: c:hfidence had positi-e partial
J,oirelatihs with mathematLics achievement.

ih _-1f-conaep of ctudeh-_5

_ the process of scl,aaliho or as one of the a-
of tt1_ schoollh.; process. C'ne of the subscales of the Self-Observation Scales,
social confidence, was selected to serve as a proxy measure of student self-
corcept and was used as Ll.he dependent variable in a multiple regression equation
in which 12 variables selected f:om among the various categories served as in-
dependent variables. The set f 12 variables accounted for over 72 percent of
the variance in social confidence scores. Seven of the 12flariables were found
to have statistically significant partial correlations witlk social confidence.
The seven variables toget.:-.er accounted' for over 64 percent, of the variance. En-

rollment in a degfee progr.im years of teaching experience, time allocated to
one-to-one instruct_iun in mathematics, and job satisfaction of teachers were
related positively to social confidence scores of students; time allocated to
supervii,:n of 11 Moo' size, and the leadership 'of- che principal were
relatecl negatively.

IMPLICATIONS

No implications: for educational policy 9i practice are claimed as a result
of this research. Although it has been fashionable for researchers who employ
the ;production flictidn technique to sugge'St (if not to explicate) implications
for educational policyGr practice drawn' from their work, we believe that
identifying implications for practice or policy as a result of this research is
unwarranted. The 1n itF i size of the sample and the limited nature of the data
available do not justify generalizations, even to IGE schools.

Studies of this type too frequently are interpreted erroneously, despite
the daution -;ound,-2d by researchers. To discourage the misuse of the results
of this resear,:h, we have deliberately chosen to publish only the staniardized
rege_isvpn coefficients for the regression analyses reported :;_n Chapter III. We

hope In this way avoid tho temptation to make statements coLcerning the
t- c:hange in input on a given output. Such statements a,-,=>

unw,. on the ioa:,1 of data obtained from one T&R in each of 22 IGE
eementary schools. A nmber of implications fo: future research may be draw-r
however, and they will he identified and described in this concluding section.

ot_11,1 1 era w.-.) r

The cohcei.t.11,11 tr,-Imewf the ecThcational.produ.ition process reited to
formal schoolin l was usefui.,in c ssifying the data employed in this study.
The framework il:di,,:ates the logi- 1 relationship of input and process riables
to educational citcomes; it does not indicate the nature of the linkages thr)ugh
which 'inputs are transformed into outputs in the educational process. These
linkages can be determined f.Jly through additional careful research. The frame-
work is heur;S:ic in that it generates questions and suggests testable hypotheses,
but iL does no'-. provide simple answers.



.fr-,iun,Jtel.., v,r_iail, were svaliabi fc-,r-. tOu ;'arts of the amewnr..:.

labeled "Inputs frilm t:ie Ext.:rnal Environment" and "System Controls." In view

of the importance attached to suo variables by previous researchers, and their
prominence in the generalized educational production function, it is imperative
that they be represented in the data base when future research is designed. The

data available concerning pupils were also very limited, consisting solely of
:cores on tii- subs.7aleS of the Self-abservaticm Scales. In view of the importance
ascribed t,: individual sl_udeic,i ei,d,wments in the generalized production function,
additional data concerning the characteristics of individual students should be
obtaind in future research. Additional data concerning the characteristics of
other human 'inputs (teachers, aides, administrators, etc.) would also be desirable

The useable data concerning material inputs Consisted only of expenditures
for instructionally related functions and objects. Data concerning the quantity
and quality of instructional materials; the adequacy of space and equipment, and
other aspects of the material resource inputs were not available.. Such data
should be obtained in fUture research.

The measures of the resource' input mix used in this study consisted of
estimates by teachers of the way in which they allocated their time, and teachers'
perceptions of certain aspects of the organizational structure and the climate of
the 'school. Measures of the ways in which pupils/spend their time in school are
needed and probably can only be gathered by caref6l observation of individual
pupils in classrooms. Also needed are More accurate data,rgarding the instruc-
tional decision making process in classrooms, as well-a'Sdata concerning the
impleqtentation of instructional decisions with individual students and groups of
students. Data concerning the use of instructional material by individual students
and groups of students-also are needed.

The data concerning the outputs of schooling that were available for this
study were quite limited, particularly when compared with the wide variety of
outcomes suggested by the conceptual-fraMework. Most would agree that student
achievement in reading and mathematics are- iMportant outputs of formal schooling,:
but they certainly do not exhaust the possibilities. Additional measurea of

outcomes need to be obtained in future studieS.
The data obtained from the Seif-Observation Scale were particularly interesting

in that tciesevariables were correlated closely with student) achievement in reading
and mathematics.' Student self-concept is both an .;.}put to t e educational pro-
duction process and is, itself,affected by the process. It would appear that
longitudinal studies with repeated measurements of individual students-will
be required to sort out the input- and output-related aspects of student self-
concept.

Variables

Several viiiabls were found' to be related consistently to student achieve-
ment in reading and mathematics. Statistically significant partial correlation
coefficients were found between these independent variables and the dependent
variable in the final stepwise regi.ession equations. Each variable will be dis-

cussed briefly:
Enrollment of teachers a degree program. Student achievement scores

in reading arid. in mathematicswerE; related positivOly to'the 'number of teachers
in:the I&R unit who were involved in a, degree program. This finding supports
Marinelli's (1976, p. 124) ,:onteshtion that, "one of the keys to the teacher's

A
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effect_veness appears to be the recency of the teacher's latest educational
experience," Whether involvement in a degree program acts.directly to enhance
student achievement or whether it is a proxy for other attributes that have a
salutary effect on student achievement are questions not answered by this re-.
search. A teacher's involvemeht.in a degree program may reflect a,profe!sional
attitude, a desire to keep up-to-date with the profession, an aspiration
toward upward mobility or some other attitudinal. characteristic. The result
may be improved professional competence that translates directly into improved
pupil performance. The data did 'not indicate the nature of the deciree program
in which teachers were enrolled, nor the intensity with which they Idere-pursuing
a degree. The data did-not indicate whether additional professional training
through credit or noncredit courses not directed toward a graduate degree would
produce similar results. However, the consistent statistically significant rela
tionship between this variable and student achieyement in reading and mathematics
merits closer study in future' research.

Years of teaching experience. Years of teaching eocperience was related
positively to student achievement in mathematics in the staff background regreS,-
sibn, and to both reading and mathematics achievement in the composite regres-
sions. A number of researchers have obtained similar findings, although it
generally is argued that additional experience increases teacher productivity
only during the early years of a teaching career (Marinelli, 1976,\p. 127). The
mean years of teaching experience for teachers in this study was 812 years, in-
dicating a substantial portion of the teachers were near the beginning of their
careers. Additional research -is needed to determine whether teaching effective-.
ness reaches a peak and then declines as one gains additional experience and; if
such is found, whether steps'can be taken to avert such a decline, e.g., en- p-
couraging experienced teachers to become involved in a program of study leading

vto, an advanced degree.
Sex. The sex of the teacher was related to student achievement in mathe- .

mati^s, with I&R units in which there was a larger proportion of male teachers
exhibiting higher student achievemgpt in mathematics. _WhEther male teachers do,

------indeed, teach mathethatics more effectively than female teachers is.a question
not answered by this study. It has often 'been noted that girls are less in-
clined to study mathematics when they reach secondary school. This tendency -

may be related to the relative effectivenesp of male and female teachers at the
'elementary level which results in stereotyping on the basis of sex.

, Expenditures. Ex nditures for instructionally-related purposes were foundI
to be of .little valpe i accounting for variance in student achievement. Per-
haps the failure to firid statistically significant relationships. can be attri
buted to the relatively grosp expenditure data that were available. On

hand,
the-_-

,

other and, it must be recognized that the amount of_money expended may be far
less -important the the purpose for which it is expended., ,No measutes of the
quality, quantity, or appropriateness of instructional materials in the I&R
units were availabel in this study., The availability of supporting services
,could only be conjectured and no dat. oncerning the adequacy of instructional
facilities and equipment were availab e(. Future research should attempt to
gain *tore precise information oncerning not only the amounts of.moApy that are
expended, but the items that are purchased...` 1

Time allocation by teachers.- The wayin which teachers reported allocating
their time bore no relationship, to student achievement in mathematics, where
none of the time allocation variables'exhibited statistically'signif4ant partial
correlations with achievement in mathematics., Time allocation'by teachers was

(-1

,l( o



seiy to 1 a:hfevement, athough to variance in re.. i:

Achievement iccountud fer by tf-,c. time ai1,ocation variables was relatively
small. It is possible that data on how students as opposed to teachers)
spend their time would show a closer relationship to their achievement in
reading rind mathematics. Future research should attempt to obtain informa-
tbon concern: 1 how students allocate their time. The data on teacher time
,i110(:ation were tke:: from s.r-i_f-reports of the teachers. Perhaps independent
b:-ser-.'er.-; would provide more accurate data on how teachers spend their time.

Student self-concept. Data concerning the self- concept of students were
obtained from the Self-Observation Scales. Scores'on two subscales of the
Self Observation. Scales, social maturity and social confidence, were found
to have statistically significant partial correlationg-with reading achieve-
ment and mathematics achievement respectively, and accounted for a substan-
kial portion of the variance in reading scores and mathematics scores. How
aver, social maturity and social confidence clearly are not independent of
the experiences a student undergoes during the process of formal schobling
and, thus, they also may be viewed as outputs of schooling.

The Intermediate Level of the Self-Observation Scales developed by
Katzenmeyer and Stunner (1973) is a direct, selfreport, group-administered
instrument comprising i >') items that measure seven areas Of student affective
behavior in grades four through six: self-acceptance, self-security; social
Maturity, social confidence, school affiliation, teacher affiliation, and
.peer affiliation. The factor structure of the instrument is highly replicable
and satisfactorily invariant across sex and race (Katzenmeyer and Stenner,
1976). Social maturity is described as follows (Katzenmeyer and Stenner,
1973):

ldren with high scores on this scalp know how they are
supposed to thinkand feel in a variety-,.pf social situations.
They have learned the importance of such'notions as "fair play,"
"sharing," "perserverance," "helpfulness," and .Thenerosity." Chil-
dren with low scores on this scale have not learned these notions
and are likely, to evidence behaviors that m7st adults would charac-
terize as selfish, inconsiderate, or immature.- Three items highly
related to this taJe are: I like to play only when I am the
leader(-.51); I always have to be th& boss (-.46); I like to
see other children hapov (.31) .

Social confidence des-ribed as follows (1<atzenmeyer and Stenner, 1973) :

Children wth high scores on tnis scale feel confident of
'their ability to relate successfully in social situations. They
feel confident that they can make friends easily and, that they
are valued and enjoyed by their friends.. Children with low
::cores have difficulty making friends, do not feel value d by
ethers and see othet j.)4.ople as beirfg more socially adept than
themselves. Three items highly related to this scale' are:

picking. on me .(-.71); Other children are often mean to me
(-.59); -Myc1a5mates 'Like me (.5'6).-
L

'of



achievement in real:::a uri mathematics merit fur..
re la t i on sh f . variables th atuclent ac.
should he investigated through longitudinal stud_
of individual - students. ,211estions such as, "Doe.

student self-concep over time?" and, "o what ex
aitereg Li the:r acad,,m1 7 pertormane: merit cons.

i;T1Hent-.
res-earch. -The intr-
Achievement over time

ith repeated measurement.;
performance affect.

are student self-concepts
ably more stud i-ofthose

who seek to understand 7.h educational production . 'ess.

Perceived leadership :)f. the !principal. One of most intriguing
'findings of this study was the statistically significant negative partial

, correlation between the leadership of the principal as perceived by teachers
end student achievement in reading. Although the corresponding partial corre-
lations with mathematics achievement were not statistically significant, they
wereconsistently negative. This finding is similar to that of Boardman (1977).

The Principal: Leadership-Assessment (PLA) from which thethew used in
this study were ol'itaine.:1 was adopted from the leadership portion of the Survey
of Organizations inament developed at the Uni,versity of Michigan. The
leadership measures w,g-e developed by Bowers and Seashore (1966), Rith leader-
ship defined as, "organizationally useful behavior by one member of an organi-.

'zational family toward another member or members of the. same organization"
(Mendenhall, 1977) . The scales of the PLA are as follows (Mendenhall, 1977,
pp. 67-68):

To what extent is(does) your principal

Scale I--Support

1. . . friendly and easy to approach?
2. . attentive to what you'. say?
3. . willing to listen' to your problems?

Scale II--Goal Emphasis

1. ... encourage people to give their best effort?
2. ... maintain high standards of perforMance?
3. ... show you how to improve your performance?

SCale III -Work Facilitation

provide the help you need so that you can schedule
work ahead of time?
offer new ideas for solving job-related problems?

Scale IV-- Interaction Facilitation

1. encourage the persons who work with him/her to work
as a team?
encourage people who work with him/her to exchange
opinions and ideas?'

'Scdres for the leaderhip of the principal were derived by, dete'rmining the,
4) mean score on each, scale and sumOing_the-mean-seores-to-obta±n'a total"score

on leadership for each respondent.

J ill



)he can onSe! te:1,eLe as to the reaeoh '4ey the perceived leadership of
rici:als wasreiated negatvely to student achievement. Perhaps, for

example, tache'lse :.n schools where Students do well academically have higher
expeta':i_Ons for those with whom they work (both students and administre.tors)
and, therefore, are more likelc to he critical of the prihcioal's leadership.
In any event, the relationshiP of the I'Yrinciha) !s- leadership to the outcomes
of seeooling d:::serve further :;tuclv .

The .:-)1_) sati3faction expressed by teachers and the involvement ,.f teachers
inThocision rnaki.nc also wer.a related to student achievement- in reading and
rrlathematics respectively. As-one would hypothesize, they also tended to be
n ghly. correlated with each other. The relationship of the variables that
measure various aL-717,ects of school climate to student academic achievement
merits further study. ,

Produr,,s

The multi: to r,_.;reion r,rocedures employg, in this study of educational
production functions yielded some clues concerning input and process variables
that are most useful in- explaining variance in student achievement in reading
and mathematics. It should be noted, however, that the equations were very
sensitive to changes in the array of dependent variables. This i,s illustrated,

t foe'exampl,e, by the .changes in the statistical significance of the variables
included in composite sets one and two when- the array of independent variables
was altered slightly. .A number of variables that had been statistically signi-
ficant in one set of variables were not significant when included in a second
set of vice versa. .

It is important, to note that the partial correlation coefficients for
variables in a multiple.reg ession equation are unique to thp particular set
of independent variables inc uded in the equation. 'They reflect that portion.
of the relationship of an independent variable to the dependent variable that
is independent of all other variables in the equation. -Thus, as the composi-
tion of the set of independent variables is changed, the partial correlation
coefficierits of each'variable with the dependent variable can -be- expected to
change. Consequently, one should not read too much into any single partial
correlation coefficient since it will depend upon the specific set of inde-
pendent variables under study.

A-
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EXPENDITURE INFORMATION

73. PRSAL
That part of the
principal's salary for
instruction/pupil

74. TCHSAL
Teacher salary for
instruction/pupiq

95

NUMBER
JF C0SE:1

28

MEAN

1.23

1.!

.62

1;. 1;.

2.10

.49

.ti

i

VARIANCE

4_761

.240

.466

MINIMUM

ILO()

MAXIMUM

0.17

2.00

. 2.33

,

r'

VARIABLE
CLASIFICATION

Resource
Input Mix

Re,:ource

Input Mix

Resource
Input Mix

2H 6.12 2.o4 4.17) 2.25 14.00 Resour-.2e

Input Mix

28 4.20

,---
__-/-

1.41 1.99 1.13

, ".

' 7.50
(

PeSuurce
Irput Mix

20 ',.1 1.26 1.100 ( 1.00 8.10 Resource
Input Mix

6, i.,,2 . 1.69 2.84 0.00 0.00 kesource

Input Mix

NI,

1 .

20 3.19 1.86 3.46 0.00 9.00 Resource
.Input Mix

28 2.60 2.43 . 5.89 0.00 7.67 Resource
Input Mix

28 7.26 5.11-- j6.158 1.00 21.00 Resource
Input Mix

26 .1.,') 3.12 9.761 1.50 13.33 Resource
Input Mix

.

28 11.19 5.76 33.156 2.92 21.75 Resource

',- Input Mix

28 .20 .33 .112 0.00 1.25 Resource
Input Mix

20 .01 .06 .003 0.00 .31 Resource
Input Mix

29 24.36 4.54

Nqs.
20.616 14.25 36.00 Resource

3-
Input Mix

28 15. 11, 20.49 419.76 13.68 111.11 Material
Resource

20 474.71 140.87 19843.00 197.07 797.90 Material
Resource
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EXPENDITURE INFURIATION
continued

75. PkOSAl..

N,r instr, :ti"n
i3Op11

t

77. ,'..THSAL

qher :.tatt -11

19.

:st 1,..t u..t.

.Upl

t,
pup.

, 10

81. 1,11W8,,oli

Expenditur1
library book::/pupil

82. PER14)10 .

Expenth.tures for
per

03. !61010

Expenditures fdr audio/
visual materials/pupil

NUMBER VARIABLE

oF CASES MEAN f VARIANCE MINIMUM MAXIMUM CLASSIFICATION

.5, 174120.00 0.00 Material

14. ,7 1.74 '11. SO

kesuur..7e

14 7.00 909.07. Material

Nesource

46.1', 186.88 34925.0,7 1. h: 09).97 Material
Resource

41,,.i2 1-,332(7.00 Meterial
lksouree

148.51 3-.,.02 '12'..330.00 .04 09099 Material
ReSo'arce

3.8)' 13.179 0.0u 20.00 Material
Resource

179.04 389.80 151940.00 .05 999.99 Material

Resource.

2; 145.12

84. OTHBOOK 14 ,00.51

Expenditures for other. ..

books per pupil

85. 4 TRAVEL 2', L.,8.31, 314.56 9894,.00 0.00 999.99 Material
Expenditures related Resource
to travel per pupil

86. INSERV 4,.97 5,17.21 257270.00 0.00 999.90 Material

Expenditures for Resource

inservice activities \

per pupil

87. UTHSERV . 571.02 503.48 253480.00 0.00 999.99 Material

Expenditures for atilt,- Resource

355.41 126320.00

508.64 258120.00

.21 '999.99 Material
Hs.source

0.00 999.99 Material

services/pupil (e.g..
field trips, speakers)

8H. PLANTENG 11 612.13 '91.10 241180.00 0.00 999.99 Material

Maintenance 4upervisor Resource

salaries per pupil . .,,,..

89. 'UST 27 74.93, 182.59 33340.00 ' 1.52 999.99 Material

Custodian salaries Resource

per pupil

9p. PLANTSUP 22 210.52 415.64 172750.00 .38 999.99 Mater,ial

(7,nsumabi custodial ...

;Resource
suppli,s per pupil

91. PLNTUTL :5 132 04 306.67 94049.00 1.89 999.99 Material

Plant Utility expendilurc: Resource

pel .pupil I 1

92. OrHPLANT II 1,,l8.54 475.58 245600.00 0.00 99:..99 Material

Other plant ,xpendrtur,,. Resource

REPAIR.;

Popatr, f..r plant.

KEPLE.11P 19 123.4 -' 474.21 224680.00 .7 999.0) Material

Expf,n,litaie:, foi r,pfa,:inl t Resource

equipment

'05. ADI,Ey1P' .4 1.15.13 155'..t6 126340_00 0.00 J9'i.99 Mater cal

A.iditlnAl ,,xiHditro': kesourve

tt,f .`qlli ikr11,,t4t.

96. AVETCH
1.

28 10959 2010.0 4003900.00 7000 15083.00 Material

Average react, :1alar Resource
0

21 436.'31 190890.00 L.16 . '19 1.'19 Mater <al

Resource
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r NUMDER 7 VARIANCE

INSTRUCTIONAL TIME INFORMATION OF CASES MEAN :3,5. VARIANCE MINIMUM MAXIMUM CLASSIFICATION

continued I

.

Material
Resource

.

97. AVEPIII

Averade.ilin,:ipal.,,
;a1,1-7

98. AVEAISE

17142 3270.1

1

11693000.00

0..8 /80 ).99

1J000 24000.00

0075.0

Average Aide' 1a0,2

99. .AVESEC 5491., 1224 )0,).,).; 1r0.0 7500.9

Aver,tqu .,ucretary

Salary

100. FRNGTCH .i; , .4.,,, 706.26.00 .00a0 999.99

Teache0r.fringe benets.t. ,

I/

101. FRNiICP1' 75.176 261.23 68242 .00900 999.99

Principal's fringe
benefits per pupil

102. FRNGAID 0' 23 179.41 389.61 .J51800 999.99
Aide's fringe benefit.:

pu-t pupli

.00000

103. FRNOIC 72.949 201.84 68559 .00000 999.99
Secre ary's fringe
benefits per pupil

104. ULCOMP 2H .,5571 .78101 .60997 .00090 :2.2900

Unit leader compensati9n
per pupil

-105.. SCHSIZ 3 4e2.25 197.91 39168- 175.00 '950.00

SchoZ)1 size (total no.
of pupils) -'.

.106. SALARY .18 ..,16.95 v 181.1'25 32853 , 232.74 940.13

Total salary for instructid4
per'pupil

107. SUPPLY 28 15:637 14.66 215.08 1.39 81.00
Total expenditure:, 1,17

supplies per pupil \ k

108. BOOKS 0 26 12:730 10.35 107.15 1.21 53.50

Total 8xpenditure _

for books per 1
/

/

109. OTHEREXP 76.694 261.1KN...,,--N68454 .0000 999.99
Total other expondiurea
per pupil

110 PLANT 27 110.46 177.95 :31066 1.9000 999.99

.Total expend. for physical
plant per pupil

ill. CAPITAL 25. 112.,90 313.30 98159 .4700
9q.911,99

Total expend. ,for capital
outlay per pupil

c

AP

SELF-OBSERVATION SCALES (SOS) VARIABLES -- STUDENTS

112. ACCEPT 28 5071.3 291.61 85037 4433.0 5551.0

Self-Acceptance

113. SECURITY 38 4956.6 227.4/ 517.41 4630,0 5664:0

Security

(711.0114. MATURITY 28 49.15.7 434.98 189200 '5528.0

Social Maturity

115. CONFIDNT 26 5410.4 307..81' , 94745 4800 5945

Social Confidence

116. SCHAFFIL 28 5213.7 341.50N. 116640 4697 5872

Scpool. Affiliation

117. TCHAFFIL 28 5?31.2 120.86 102150 4200 54138

Teacher.A7illation

118. PEERAFFL '-'28 4994:6 4.34 , W-035 4347, 54.70

Peer Affiliation

Material
iitc20ure

Material
Reseurce

Material
,Resource

/Material
Resource

Material.
Resource

Material
Resource

Material
Resource

Material
Resource

Material
.

.

Resource

Material
Resource

Material

Resource

Material
Resource

Material
Resource

Material
Resource

Human Res.
Input/Output'

Human Res.

'Input/Output

Human Res.

Input/Output

Human Res.
Input/Output,'

Human Res.

Input / Outputl

Human' Re:;.

C.:Input /output

Human Res.
Input/Output
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EXPENDITURE iNEORMATIoh
continued

READING ACHIEVEMENT VAN.

111. 'It )4.7,ii

Red ,ii,

121. REAL),

Total re,riing

NUMBER VA4IABLE.
OF :A:,E); 1i1 MINIMUM MAXIMUM CLASSIFWATIONT

Human Res.

Output

822 (lumen

output

3 I.). 2 1_, Human Res.

output

MATH ACHtEVE:AENT VAN.

, .

122. MATHCOMP a , 4.8228 23.59 .1').,..226 57.253 Human Res)
Math ,:omputatin Output

123. MATHCONC -).6go) i1.'762 46.09:3 58.398 Human Res.
Math concept!;

'. Output

124.. MATHAPPL .!)) ).. )12 .7'F,f . 22.998 41.098 56.2"50 Human Res.
Math ap') I it Output

,--i ,),

'125. MATH .'.t,2.) '_,:!31') 25.340 38.736 57.456 Human Res.
Matti total output

L,RGANIZATil/NAL VARIABLE:, INF,)RATI U.

126. PRLDRSHP 28 1.8186 .56235 .316 ^ 2.43 .60
. Resource

Teacher 1,er-ept.lop ot
-, Input Mix

principal's leader
behavior) 1 , very '

little...'. = very, greet
^

1 \ -,

127. TOTI.IAT S .41 '.1)-3" 2.50 4. l7 N, Resource . .. -

:Teachers... total job Input Mix
satisfaction, 1 ,

Very 1 1 tt Ie . .

very great 11

128. DIASC30 r f
f

.!d 1.7;) .63 .392 2.67 4.79 Resource
Teachers' decision Input Aix
involvem.., ent (Unit)

1 = very little:-
5 - very great

.

129. DIATOTQ3
'I:eachers. decision

,...ljnvivement (Total).

1 m very-little._
5 = very'great

130. DIASC3Q4
Teachers' satisfaction
with decision involve-
ment (Unit): 1 = very
little...5 = very great

131. DIATOTQ4,
Teachers{ satisfaction '

with decision involve-
ment (Total): 1 very
little.-5 = very q eat

132. IPMREAD
Teachers' peccep ion
of IPM implementation
in reading: 1 ,,!,:lvery

= very Areal

133. IPMMATH

Teach,rs. perception ,

of IPM implementation
in math, 1 = very
little...5 = very groat

134. TRTOTAL
Teachers' perception of
I&R Unit operation
(Total): 1-= very
little...5 very great

2h .158

.412

1 85 3.47

2.17 4.83

28 2.73 ,49 x,239 1.71 .,3.67

28 3.72 - .52

28 , 1.73 .3

11;;;

.273

.276

2.75 4.76

4.8H

2.81..228

Resource
Input Mix

ResourN
Input Mix

'Resourcd
Input Mix

Resource
Input Mix

Resource
Input Mix

. , t

1

). °,-Resource
Input Mix

II
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APPENDIX B

PRODUCT MO4NT CORKED/MONS OF INPUT AND PROCESS VARIABLES
WITH READINR; AND MATHEMATICS SCORES.

No.

STAFF,

VARIABLE NQ.

Name

1.:.9

R VOCAB

120

R COMPREH

121

T READ'

122 123

M COMP M CONC

124 45
M APPL T MATH

_

BACKGROUND INFORMATION

1 BIQ1 .142 .174 .164 .195_ .211 .190 .219

2 BIQ2 -.314 -.342 -.330 -.444 -.417 -.347 -.441

5 BIQ5 .348 .301 .327 .387 .441 .527 ..451

6 BIQ6 .707 .031 .046 .144' -.066 -.035 -.030
-

7 BIQ7 .165 .160 .167 .288 .37-2 .232 0.--1,.307

t

. ,

9

jll
,-/

BIQ9

BIQ11

.076_

-.094

.079 .074

-.111 0

.112" ..267

-.169 -,042

.101ti' .145

-.037 -.094

(

,e.-i21
, ,

-12 81Q12 -.039 -.113 -.082 -.173 --073 -.141 '. -.148

'.207
14 BIQ14 -.098 48 -.131 -.293 -.126 -.130

15 BIQ15 .369 1 .396 .396 .250 .298 .313 .293

20 BIQ20 .341 .416 .389 :035 .236 .237
/

.146

INSTRUCTIONAL TIME INFORMATION

22 ;R 1:1 .061 .087 :084 -.25p -.030 -.029 -.133

,--
,c 1

23 4,z SMALL \-.187 -.158 --.168, -.100 -.180 -:156 -.131

24 R *CLASS -.062 -.063 -.062 .182 .095 -.00"i 4:22

25 R LARGE r.287 .247 .264 .248 .244 .115 ..216

27 L 1:1 .191 .159 .178 -.210 .015 .035 -.084

28 L SMALL .013 -.033 .003 -.056 000 .028 -.02-,

32 M 1:1 .272 .280 .283 .030 .169 .275 .164

33 MSMALL i -.334 , -.318 -.31 -.115 '1P -.287 J -.107 -.147

34 M '\SS -.031 '-.033 -.033 . .080 -.048 -.173 -.032,

35 M LARGE .167 .184 ..173 .191 .255 .239 229

t

37 SC 1:1 .193 .139 .163 P -.047 .155 .169 : ..049

18 SC SMALL -.018 -.057 -.040 .104 .071 .153
I

',091

53 ILIA '-.190 '-.186 -.183 1--.283 -.203 -.237 -.262

54 IIIB -.084, -.105,j -.100 .025 .019 -.013

55 IIIC .028 .017 .0102 -.117 .020 .065 -.049

56 IIID .109 .10.5 .105 .146 .218 .278 .216

v = .S74 significant at .05with 26 d. f.

v =' ."478 significant at .01 with 26 d. f.
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VARIABLE NO. 119 20 121 122 123 124 125

No. Name R VOCAB R COMPREH T READ M COMP M CONC M APPL T MATH

INSTRUCTIONAL TIME VARIABLES
continued.

57 IIIE -.172 -.152 -.161 -.048

59 IIIG .278 .238 .262 .019

61 T READ -.133 -.096 -.105 -.079
.....,

62 T LANG .256. .244 .261 -.043
--W

63 T'MATH -.036 -.015 -.010 -.020

64 T SCI , .149 .055 .193 , .112

65 T SOC ,.041 -.024 .002 -.103
.

67, T 1:1 .261 .231 .248 -.117

68 T S1ALL -.205 -.226 -.208 . -.060
.4.

72t TBLTOT .171 .131 .159 '418

EXPENDITURE VARIABLES

-.281 -.257' -.273 -.259105 SCHSIZ

106 SALARY .360 .315 .332. .\258

107 SUPPLY .070 ,065 .07p .007

108 BOOKS ,142 .184 :167' :176
.il

109 OTHEXP -.350 -.264 -.289): -.379

110 PLANT -.350 -.230 -.282 h '-.305

111 CAPITAL -.502 -.480 4-.478 -.392

SELF-OBSERVATION VARIABLE,

112 ACCEPT -.521 .584 .555 .443

113 SECURITY .327 .347 .339 . .496

114 ' MATURITY ) :774 .815 .800 .560

115 CONFIDNT .696 .711 .705 .676

116 SCH AFFIL -.414. -.379 -.405 -.213

117 TEACH AFFIL .578 .650 .617 .447

118 PEER AFFIL .650 .682 :673 _ .608

,

,

-.057 .056 -.018

.185 .153 .092

-.060 -.127 -.07.1

.058 .035 -.001

-.015 .014 .014

.072 .128 ,.093

-.0S8- -.051 -.073

..176 .193 .039

-.135_ -.945 -.083
.........

196 .173 .155

-.260 -:264 -.284

.282 .202
-

.263

.11;r .035 :046.

-210 .197 .207'

-.466 -.394 -.402

-.341 -.268 -.302

-.560 '46

.491 .533 .506

.339 .434 .457

.686 .673 .660

.772 ,733 .750

-.269 -.271 -.263

.560, .610 .554

.590 .642 .648

v = .374 significant at .05 with 26 d. f.

v = .478 significant at .01 with 26 d. f.
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VARIABLE N. 119

No. Name 'R VOCAB R)ORGANIZATIONAL VARIABLES

120

COMPRE8

121

'1 READ

126 PRLDRSHP -.042 .0!,21IN -.001

127 TOTJSAT .191 :268 .226

128 DIASC3Q3 .260 .274 .263

129 DIATOTQ3 .294. .300 .293

130 DIASC3Q4 ,.234 .221 :218

131 DIATOTQ4 .231 .259 .240

J 32 IPM READ -.072 -.085 -.08P,

-'133 IPM MATH -.112 -.114- (.,..129

134 IR TOTAL. -.066. - -.089 -.0894-

. 122
r-

Mi'COMP

12i

M CONC

-,-..296 .045

-.148 .206

-.039 .218

-.033 .267

-.131 .126

-.119 .222

-.119 -.052

-.389 -.257

-1202 -.078

v = .374 significant at .05 with 26 d. f.

v = .478 ,significant at .01 with 26 d. f.

J

0

124

M APPL

-12'-.

q' MATH

-.012 -.135

..27 :018

.249 .106

.277 .129

.202 .017

.202 p051

-.039 -.102

-.46 -..344

-.021 -.143
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APPENDIX C

PRODUCT MOMENT CORRELATIONS OF. SELECTED-VARIABLES
WITH SELF4DBSERVATION 'SCALE VARIABLES
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APPENDIX C

?'.;`.?DUCT MOMENT CORRELATIONS OF SELECTED VARIABLES
:

W I TH SELF 70BSERVAT ION SCALE VARIABLES - .-
------

116 11'7--, ,118
SCHAFFIL TCHAFFIL---PiERAFFL

.183

-:(1)811 -.281-

-.107 .436

.028 .130

.116 .099

-.015 -.035

-.065 .010
-.119 -.417

.025 -.135

-.015 -.001

-.271 .423,

-.018 '.057

.299 -.017

'.107 :030

::1063* -.010
.021

0)43,), .1%55

4 -' . r-
4051:
045 '-[;..720788

lVARIABLE NO. 112 113 114 115

Name ACCEPT SECURITY MATURITY CONFIDNT

\

2 BIQ2 -.498
.148

-.401

.077
1 ' LIQ1

-.211
.18E,

-.451

5 BIQ5 .458 .360 .454

7 BIQ7 .024 -.2a6_, .128

.40P/73

.197
6 BIQ6 .181 ' .281 .160

9 BIQ9 -.229 -.239 .032 .193

.01111 BIQ11 -.247 .044 .076

12 BIQ12 -.434 -.385 -.196

14 8IQ14 ' -.136 .074 -.086

-:241
.129

15 1311Q15 -.142 -.205 .012 .119

20 BIQ2O .313 : .098 .503 .215

22 BITO1 -.037 -.164 -.023 -.058

23 RSMALL .018 .046 -.134. -.076

24 RCLASS -,037 .019 .118 .071

25 RLARGE -.084 -..170 131 .017

27 LITO1 -.026 -.099 .087 .084

28 LSMALL % -.081 -.073- -.159 . -.42
32 MITOI .275 -1"11 . 177 . 241

33. MSMALL -.193 -.094 . 260 -.233 -"..

34 MCLASS -.108 -.011 -. 084 .015

35 MLARGE .322 .389 .162 -.031

37 SC1T01 .054 ,, -.004 .063' .237

38 SCSMALL -.271 -.662 .-.1d3 - .089

54 /FIB -.219 -.012 -%123 .243
53 IIIA -.2213 -.433 -.199 ,,L.351

,,.

55 IIIC 067 -.004 -.0

56 IIID
.

365
.049

.158

'69 .081

.265 .214

57 IIIE .005 -.023 -.152

' 59 IIIG .183 \8 .192 .172

. 61 TREAD -.035 , -.05 -.010 -.037

64 TSCI -.173 . 182`,..._). 014 .197

62 TLANG .185 .181

-63 TMA111 .012 -.(1)!-4)12, --130 .067
.050

65' TSOC . -.013 -.043 .079 .121 1

67 T1T01 .126 ,..138 .217x -.012" 68 'TgkALL -.192 -.094 -.243 4 -.164

72 TBLTOT ,-.090 -.016 .182 , ':227

1 :S106

SALARY .241A .230 .396 .405
-05 CHSIZ .019 .030 -.180 -.317

107 SUPPLY .169 .087 .276 .267

109 OTHEREXP

.

.213 r .137 .274. .210
108 BOOKS 266 .050 .299 .325

110 PLANT .073 -.013 .218 .3I1

111 ,CAPITAL .174 -.029 .147 .103

119 VOCAB .521 .327 .774 .696

120 COMPREH .5:34 .347 .814 t. .711

121 READ . .555 .339 .800 .705

122 MATHCOMP .443 .496 .560 .676

123 MATHCONC .491 .339 . .772

124 MATHAPPL .531 .434 .673 .733

'125 MATH .506
P 032

.457 .660 .750

126 PRLDRSH -,136 .051 '' .015

127 TOTJSAT .111 -.030 .266 .160

128 WASC34! 1 .241 . 102 .308 .159

129 DJATOTQ3 .273 -.0)48 ) .236 .158

110 WASC3Q4 118 .115 / .254 .099

132 IPMREAD .010

-.035_

.138

.220 .160131 IMATOTQ4 .110

13,4 IRTOTAL ' .164 -'.074 -.ZZt1

-.112 ,010

133 IPMMATH .141' .05') -.112 -.155

.080

NUMBER OF OBSERVATIONS 28

am.

.205

-.530
.529
.251

-.004

-.199
.024

04

-.167
.292

-:i05
.016

-.017
-.023
if.001

"1-.033

.204

-. f'25.

.199, -.122 --------.4.410

.144 .184 ..\ .22

-.094 .046 .159

1.174 T210 7.2156

-.307 -.306 ! l -.175
-.412.066 -.070

076..

-.073 :317 -1- .315
.005

.089 .110

-.039 ' ..103 .214

.075 .6524

-.235 -.149 -.-.000:5480

-.216 .095 413
.146 -.017

-.199 -.016 .011

-.134 .7137 .098

.Q52 -.192' -.118

,-350, .042 .038

-.326 .368.227
.273 -.060 -.142

-.332

::23213

468
.170

.126 .264

.293

- 353 .123 .161

-.24 .020 .152

-.414 :578 .650

-.379 650 .682

-.405 .617

-.213 .447 ::-07:1

-.269 .560 .590

-.271 .610 .642

-.263 .554 .S48

.083 .101 -.088

-.069 .248 .019

-.093 .281 .:204

-.058 .245 .177

-.161 .148 .105

-.1E. .-,- .182

.097 -.074
--....(0:'3313

.120 -.123
s- .226 ' -.022

.904
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