DOCUAERT BESUBE

ED 160 65% 9¢c . Tm €07 S41.
AJTHOR Rossaillier, Richard R. .
TITLE ) Input-Output Relatiocnships Inr IGE Schools. EKeport

from the Project on Studies of Administretion ard
Organization fdr Instructict. Iechnicdl Feport MNo.

: 451,
INSTITUTION - HWisccnsin Univ., Madison. Research and Development
, Center for Individtalized Schccdling.
"SPONS AGENCY National Inst. of Fducation (DEF®), ¥ashington,
D.C. -

PUB DATE Apr 78 - -

CONT RACT CB-NIE~G-78-0117

NOTE ~ 119p.
“EDRS PRICE " MF-$0.83 HC-$6.01 Flus Fostage. )

DESCRIPTORS Academic Achievement; Elemertary Education;

. *Elementary School Mathempatics; Experditures;

i tndividualized Prograns; *Input Cutput Bnalysis;

Institutinnal Characteristics; Predictor Variatles;

*Reading Achievement; Rescurce 2llccations; §Self

Concept; *Student Characteristics; *Teacher

Characteristics; Time -Factors (Le€arning) |, '
IDENTIPIERS #*Individually Guided Educaticn

ABSTRACT ) P

. ‘ Reaq1ng and mathematics achievement and ﬁtudent
self-concept were studied in 28 IGE elenentary cchcolf’(cchools using
“he system of Individuall¥ Guided Education). 1The datafcceprised - 134
variables--input variables (student characteristicg, teacter
background, .and exrpenditures for instructicn) ; trdtess variables
fteaching time and‘' schcol characteristics); and output véeriakbles
(student achievement and seif-concept). Several variakles wuere
consistently related to student achievement 1q reading or
mathemtics: (1) enrollment of teachers in a degree progranm (readlng
and mathematics achievement); (2) years of teachdin ' experience ' .
(reading); (3) sex of the téacher {mattematics); (:) social maturlty
of students (reading): (5) social confidence of students _
(mathematics); (69 teachers' percepticn of the frincigpal's 2@adership
{reading and mathematics); (7)) djob satisfacticn exrzessed Lty teachers
-{reading) ; and (8) teachor ‘involvement in decisicn xaking. -
(mathematics). A set .0f 12 independent variables accounted for 78
percent of the variance in reading achievement, and a similar set “of
.12 variables accounted for 71 percent of the variance ir' sathematics
achievement.. All of these variables wgIe sueceptikle to ccntrol by
t eachers and administrators. Further research i.s needed tefore clainms
are made reqarding 1mp11cat10ns for instructional: pract1ce.
(Author/GDC) _ : *

~

'**#********#;;**********#*****#**v*5&**##*###*#**1##«viﬁ*i##* 44#***#***#***

* Reproductlons supplied by EDRS are the best that can te made *

* from the origiral éccumert. ° *
***************************ftkt*****t:t*t:ttn*4#*1::*ttt:attt******#***

~




! r
. . . . /.

R

h

\

INPUT-OUTPUT RELATIONSHIPS
IN IGE SCHOOLS
v-" ‘ /

‘ Sy Richard A. Rossmiller

o

ED160654 .

>,
;‘i‘p. ]
_—

ORI N
W)W Sanl
o ‘"’w-'.;\

April 1978
Wisconsin Research

and Development Center -
for Individualized Schooling: @ X

o !

l.: ¥ ‘ \ , . »
= ~ ) .
,//T’;ebhnical Report No. 451

SCOML OF INTEREST NOTICE l
HEE N T r; LTI SIPERTNS
VO e

\)‘ . : ‘ ., ‘t.-‘ ‘ N
ERIC e ’ L)

oo

S

<
!
~ Ra 4
A\ .
-
- !

|

US DEPARTMENTOF HEALTH,
EDYCATIDON & WELFARE
“NATIDNAL INSTITUTE DF
EDUCATIDN

«
THi1S COCUMENT H BEEN REPRO-
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATIQN CRIGIN-
ATING 1T POINTS OF VIEW OR OPINIONS

*ETXKIED DC NOT NECESSARILY REPRE-

SENTOFFICIAL NATIONAL INSTHTUTE OF
Egu(Ahor. POSITION OR POLICY



Technical Report No. 451

-

INPUT-OUTPUT RELATIONSHIPS IN IGE SCHOOLS

¢ Ric¢hard A. Rossmiller

Report from the Project on
studies of Admiristration and Organization for Instruction

e
'

Richard A. Rossmiller
Fadulty Associate

- ‘isconsin Research and Development
/ Center for Individualized Schooling
The University of Wisconsin
" ‘Madison, Wiscénsin

April 1978

N e
1
.

Q A \.-_‘: A R : v/

ERIC

Aruitoxt provided by Eic:

«



Published by the Wisconsin Research and Development Center for Individualized Schoeling,
supported in part as a research and development center by funds trom the Ndational Institute
of Fducation, Department of Health, Education, and Welfare. The opinions expressed herein
do not necessarily reflect the position or policy qf the National Institute of Education

and no official endorsement by that agency should be inferred.

Ehi 4

Center Contract No. OB-NIE-G-78-0117

L

ERIC

Aruitoxt provided by Eic:



MISSION STATEMENT

[

“he missicn of the Wisconsin Research and Development Center
is"to improve theé quaiity of educatic: by addressing the full
range of issues and problems related to individuyalized schooling.
fgaching: learning, and the problems of individualization are
given concurrent attention in the Center's efforts to discover
srocesses and develop strategies and materials for use in the

schools. The Center pursues its mission by
H ‘ . - '/ , .
S @ conducting and synthesizing research to clarify the . / .
processes »f school-age children's learning and - Cf“

development
® conducting and synthesizi~g research to clarify effective
approaches to teaching students basic skills and concepts

% ® °“developing and demonstrating improved instructional strategies,
processes, and materials for students, teachers, and school
administrators

@ providing assistance to educators which helps transfer "the
outcomes of research and development to improved practice
in local schools and teacher education institutions

The Wisconsin Research and Development Center is supported

, with funds from the National Institute of Education and the

- . ) University of Wisconsin.

- - WISCONSIN RESEARCH AND DEVELOPMENT
‘ ' CENTER FOR INDIVIDUALIZED SCHOOLING

ERIC” | B

Aruitoxt provided by Eic:



" ACKNOWLEDGMENTS

3 ' &

The author wishes to expsess his appreciation to the following persons
for théir assjistance to Terry Geske who helped with the conceptualization anpd
planning of the study, to Helen Jjohnson, Mike Doro, and Paxm Fast for their
assistance and constructive criticism in data analysis dnd report writiag, to
Lloyd Frohreich for his suggestions  and incisive critigues, and to the persons
in the schools who provided the data which made this research possible.

4

%

~
é

-

«3

iv
O

ERIC

Aruitoxt provided by Eic:



TABLE OF CONTENTS.

Acknowledgments . . . . . . . . @
List of Tables . . . . . .« . « « 7+ .« . :’, e e e .

List of Figures

T
I. Introduction . . . . . .« . . o o .. . e e e e e e e e
Production Functions in Education . . . . . . . . .
Purpose of the Study R T B
I Individually Guided. Educatlon e e e e e e e e e s
* Conceptual Framework . . . . « . . . « « .« « . .
II. Design and Methodology .« « « « + ¢« « = o« « « o «
The Sample . . . . - e e e e e e e _
.Instrumentation and Data COlleCthn e e e e e e e
o ' Data AnalysisS . ¢ « « = + o o o o e e e 4 e . e e s
- [
III. - Production Functions for Reading, Mathemat;cs, and
Social Confidence . . . . . . ., S
. o ' The Production Function for Reading Achlevement . .
. . . Staff Background Vaviables . . . .'. . . . . . .
. /T;me Allocation Variables . . . « « « « < « « « &
/" Expenditure Variables . . . « « « « « % « + 4 4 .

" student Self-Concept Variables . . . . . . . .
Organizatfbnal Variables . . . « « .+ « « . .°
Composite Variables . . . « v ¢ ¢ « « « & « « o
The Productlon Function for Mathematics Achievement

Staff Background Variables . . , . . . . . . .
4 Time~Allocation Variablés . . . . . . . . .
L Expenditure Variables . . . e e e e e e
! ¢ Student Self-Concept. Varlables e
Organizational Variables . . . ¢ . . . . .
" Composite Variables . . . . . . . . . .. ..
A The Productlon Function for Social Conf_:dence . .
‘staff Backgreund Variables . . . . . « . .+ . . .
Time Allocation Variables . i « v o « « « « « + &
! Expenditure Variables ... ./ . . . . . . . . . ..
R . Organizational Variables . . . . . . ... . . . .
’ Composite Variaples*. . . . . . .:/'. e e e

ERIC

Aruitoxt provided by Eic:

Page

iv
vii
xi

xiii

~NouvmeE

10
11

13

~13
13
17

23
23
29
36
39
39
39
45
45
45 |
59
61
61
68
68
68



\w,// . =
TABLE OF CONTENTS ({cont.)

Page
.IV. Findings and Implications . . . . « « « « « « « o o T . . o 77
Findngs . . « + « « + o o« o s s s s e s . 77
Inputs from the External Envirpnment . . . . . . = 77
e Resource INPuts . . . . . - « « .+ L o s . . . e e 77
. Resource Input MixX . . . « « + =+ « o « o e 4 4 . 79
Outputs of Schooling . . « « & e « & o o o . 4 . . 80
Implications . . . . .« « .« & . 4 4 e e e s e s e s . e 81
. Conceptual Framework . . . « « « « « & « o « « = -« 81
Variables M. . . . . . e e e e e e e ae oo 82
Procedures . . . . . . . s e e e e S s o@e o 86
REfErEeNCeS . o« v o v o o e e e e e e e e e e e Ch . 87
) . \‘/‘
? . AL d . K . e ;\ B
prendices .
A. Description and Classificaticn of 134 Variables . .. 91
3. Product Moment Correlations of Input and Process ,
2 “variables with Reading and Mathematics Scores . . . ! 99
_C. Product Moment Correlations of Selected Variables
with Self-Observation Scale Variables . . . . . . . 103
X Y/ :
- \
B!
[ ~ - I )
’ \\
Aot ’
£
] .
‘ -« -
[
4
. -7 - 2
LS X
?
- RN -
v
O e ' ' ’ ‘

ERIC i

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

< Table

[0}}

10

f11

12

13

14

LIST OF TABLES

P s
~

Regression of Selected btaff Background Variables on
Reading Achievement . . . . . . « . « « = -

Summary of Steps:. Stepwise Regression of Selected
Staff Backgroundé Variables oni Reading Achiavement
!

Firal Eguation: Regression of Seleﬁted Staff Background.

Variables on Reading Achievement . . . . . e e e e e

Regression of Selected Time Allocation Variabl&s on
Reading Achievement . . . . . . . . < « + < . &« . . .

Summary of Steps: Stepwise Regression of Selected
Time Allocation Variables on Reading Acl.ievement . .

Final Equation: Regression of Selected Time Allgcation’

' Variable§ on Reading Achievement . . . . . . . . . . .

.

b . .
é{Regression of Selected Expenditure Variables on

Reading Achievement . . . . . . . . . . . .« + ¢ . . .
Summary Of Steps: Stépwise Regression of Selected '
Expenditure Variables on Reading Achievement . . . . .

Final Equation: Reéression of Selected Expenditure
Variables on Leading Achievement . . . . .« « « « « . .

Regression of Student Self-Concept Variables on

[

Reading Achievement . . . « « & « ¢« o ¢ « o o o + o o o

Summary of Steps: Stepwise Regression of Student
Self-Concept Variables on Reading Achievement . . . . .

Final Equation: Regression of Student Sglf-Concept
Variables on Reading Achievement . . . . . . .« . « & .

Regression of Selected Organizational Vnriables on
Reading Achievement . . . . . . . . « « « o ¢ o o 0 .

Summary of Steps: Stepwise Regression of Selected
Organizational Variables on Reading Xchievement . . . .

- . vii

: ’
~rigld

Page

19

21-
22
24
25
26
27
28

30



O

ERIC

Aruitoxt provided by Eic:

16

[
~d

18

19

20

.21

22

23

24

25

277

LIST OF TABLES {(cont.;

“{nal Eguation: R2gre=ss.on of Selected Organizational

variables on Reading Achievement . . . -
Regression of Selected Variables on Reading Achievement
(Set 1)

Suminary of Steps: Stepwise Regression of Sele-ted
vVariables on Reading Achievement (Set 1)

Final Equation: Regression of Selected-Variables'on
Reading Achievement (Set 1} . . . . .. . ,

Regression of Selected Variables on Reading chievement
(Set 2) .™ . . v i e e e e e e e

Summary of Steps: Stepwise Regredtion of Selected
Variables on Readlng A&hlevement (Set 2)7
o) i

& .
Firal Equat&on-, Regression of Selected Variables on’

.Reading. Achlevemegt (Set 2y .. 00 ...

~.

Regqession of“Selected Staff Background Variables on
Mathematlcs Achievement -

B
Summaty of Steps: Stepwise Regression of Selected Staff
Backgngund Varlables on Mathematlcs Achievement < ...~

Final Equation: Regression of Selected staff Background
Variables on Mathematics Achievement . . . 1.\ .

<
.’l\\

.

Regression of Selected Time Allocatlon Variables on
Mathematics Acﬁlevement e e e e e e e e e

Regression of Selected Expenditure Variables on
Mathematics Achievement-. . . . . . . . . .

Regre551on of Student Self-Conczpt Variables on
Mathemat;rs Achievement . . . . . « . « . i . .

"
[

'Summdry of Steps: $tepwise Regression of Student

Self-Concept Variables on Mathematics  Achievement .. .

~ ,
f

Final EqY¥ation; Regression of Student Self-Concept
variables on Mathematics Achievement . . . . . . . . .

(o3
[

33
34
35

37

38

40

41

43

44

46

, <



Table

30

w
[

36

38

43

44

ERI!

Aruitoxt provided by Eic:

LIST OF TABLES {cont.)

~

Regfession of Selected Organizational Variables on
Mathematics Achievement '

Sunmary of Steo

Final Equation:

Stepwise Regression of Selected
Organizat lonal Var1ab1es on Mathematlcs Achlevement

Variables on Mathematics Achievement

> . . -

Regre551on of Selected Varlables on Mathematlcs

Achlevemrn‘“%Set

Summary of "Steps:.

1) . . . ..

. - . . -

Stepwise Regre551on ‘of Selected

Varlables o Mathematics Achievemgnt (Set 1) . ..

Final'Equation

Regression of Selected Varlables on
‘Mathematics Achievement (Set 1)

AN

N
.. .

o e

\

+

.
v

Regre551on of’ Selected Variables on Mathematlcs

Achlevement (Set

—

Summary of Steps :

Flnal Equatlon-

2) e

-

Stepwise Regre551on o

4 4

5

3egre551on of Selected Variaples on

Mathematlcs Achlevement (Set 2)

L .
Intercorrelatlons of .Subscales of the Self-Observatlon

Scales (N= 28)

Sccial Confidence

Summary of Steps:

' Final Equation:
Variables on Social Confidence

. .
v

/
- . . . . &

Stepwise Regression of Selected Spaff
Background Variables on Social Confidence .

Regression of

RN

‘'variables on Mathematics Achleﬁement {set 2) -.

Selectéd

S

. ~Regression of Selected Staff Background Variables on

[
1

e L

RegreSSLOn of Selected Tlme Allocation Variables on

Soc1al>Conf1dence

Summary of Steps:

Stepwise Regression of’ Selected
Time Allocation Variables on'Social Confidence .

ixl £,

-

_ Regression cor Selected Organizational

ot

1

Selected Staff Background
N P & .
L .

50
5 l N [
53

54

57

58

" 60

62

v

64

66 °

o



Table

45

46

47

A

48
49

50

v 51

52

ERIC

Aruitoxt provided by Eic:

L1ST OF TABLES (cont.)

Page
Final Equation: Rearession of Selected Time Allocation

Variables on Social Confidence . . . e e e e e 67

Regression ofhgelected Expehditure Variables on
Social Confidence . . . v v o v o 4 B4 e 4 e e e e .. 69

Summary of Steps: Stepwise Regression of Seleéted
Expenditure vVariables on Social Confidence . . . . . . 70
Final Eguation: Regréssion of Selected Expenditure.
Variables on Social Confidence . . . . . . o« . « o . . 71
Y ' _
Regression of Selected Organization Variables on
‘Social Gonfidence . . . . . ¢+ o e 4 e e e e s e e . 72
" Regression of Selected variables on Social Confidence . 73
Summary of Steps: Stepwise Regression of Selected
Varizbles on Social Confidence . . . . .« . . « « ¢« . . 74
Final Equation: Regression of'Selected Variables on
Social Confidence . . « . . « + & & + s 0 4 o 4 e e . .. 76
A\
1
- {
™
'S “
1 . -
X

4



Figure

1

LIST.OF FIGURES

A conceptual framework of the educational production
process under school conditions . . . . . .

xi



O

ERIC

Aruitoxt provided by Eic:

B 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

"stray comprised 134 variables describing: resource inputs (student self-concept,

teacher characteristics, and expenditures'for instruction); resource input
mixes f{allocation of time by teachers and organizational variables); - dand out-
comes of schooling (student achievement in reading and mathematics and student
self- concept) The data were obtained during the 1975-76 school year from In-
struction and Research (I & R) units in a random sample of.41 IGE elementa.y
schools, 28 of which provided data sufficiently complete to be included in tnc
present study. Stepwise linear regression analysis using a backward selection
procedure was employed to examine the relationships "among each subset of vari-
ables ahd the measures of school output. .

Several varlables were found to be related consistently to student achleve—
ment in readlng or mathematics. Among them were (1) whether teachers were
currently involved in a program of study leading to,a dégre€ (reading and
mathematics), (2) years of teaching~experience"(re@ding), (3) sex of the
teacher (mathematics), -(4) social maturity of students (reading), (5) social
confidence of students (mathematics), (6) teathers' perception of the princi-
pal's leadership (reading and mathematics), (7) Jjob 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 independerit 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 varlables~suscept1ble to
control by teachers and admlnlstrators.
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"INTRGDUCTION

The nature of the human and material, resources employed in the process we
call schooling, and the mannér in which they "are combined, have long been :
thought to affect the ocutcomes of schooling. The cost-quality studies con-/
ducted between 1930-60 by Paul Mort and his associadtes are evidence that the
educational productiorn process has long been of interest to Schoiars of the
economics of educatidh (Mort, Reussey, & Polley, 1960). More recently,
several 1nput—output studies of schooling have been undertdken, with Coleman's
Equaligy of Educational Opportunity (EEO) study attracting the greatest atten-
tion (Coleman, Campbell, Hobson, McPartland, Mood, Weinfeld, & York, 1966).

One of the methodological contributions of recent investigators has' been the
application of production function analy53" to the study of ﬁheﬂeducatlonal
production process.

)

S

PRODUCTION FUNCTIONS IN EDUCATION - - -
i g I . * o -
Productign 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 productivity \can be max:mized by measuring and comparlng

-mathematically the results obtained from various comblnatlons 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 outpyts is known as a production ®wfiction (Cohn, 1972, pp. 237-40).
Theoretically, at least, application of production function analysis should
enable one to iflentify the particular combination.,of inputs that will maximize
the. desired output (or outputs) of the educational process. The following
equation regresents a genFralized educational production function:

: . P

A, =g (F., ., S. .\v P. I.
it =9 Ty Siqor Picyr Tiy’
where A, =~ = the educatiorial outcomes for the ith student at time t, '
— . T \
Fi(t) = the student's family background characteristics cumulative
7' to time t, " ‘
Si(t‘ = school inputs relevant to the 1th student cumulatlve to
7 time t, '
Pi(t) = peer or fellow student charactéristics cumulative to time
. t, and AN
& .
Ii(t) = .the initial or inrnate endowments of the ith! student at

P

/' time t (Levin, 1974).
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The eguation postualtes * it the educational olitcomes exhipited by a student,
(i) at a point in time (t) arc a function (g) of -the sfudent s family back- -

ground, formal sclo - :1ng, associatiors with peers, and innate endowments.
Note that school | are only.one of the four fahtors, the other Lhrfe
factors--family backgyround, peers, and the student's innase ablllty——are not
within the control of the school. . ‘

A number of studies in which pfoduction function aralysis was used have
been reported during the past 10 years. 'A-portion of the Coleman report (the

. . N . . A .
section dealing with pupil achlevement and motivation) employed an input-
output Yramework to medsure the effect of various inputs on pupil achievement

(Coleman et al., 1966, pp. 217-333). Coleman found that school inputs con-
tributed rclatlany little to the variance in achievement when env1ronmental
and socioeconomic variables were taken into account. f

Many researchers were unw1lx1ng 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
achlievement had been substantially understated because of defects in the
measurement of school resources) inadequate control for soc1al backyround and
the use of 1ncwpropr1dtc 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 the first reanalyses, Hanushek (1968) developed a conceptual

model to estimqte edwcational preduction functions for black and white sixth

graders in northern metropolitan schools.'_Hangshek’s results indicated that
certain teacher characteristics, suth as verbal ability and years of experience,
L4

(4

were signifigantly related to student achievement. N \ .
-~ Bowles (1970) pxeqentcﬁ a comprehepsive treatment of educational produc-
tion functions in nis recanalysis of a subset of the EEO data concerning twelfth
grade black mal¢ students.  Bowles' work reaffirmed the'importance of teacher
characteristics and suqqestgd'thgt certain other school inputs, for example,-
the average amount of time a teacher spent -in guidance activities and the
number of days school was in sessicon during the school year, were algo important.
Bowles argued that student characteristrgs such as attitude and motivation can
be viewed as either inputs to or outpﬁizvof;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)(hlso used the EEOQ data base. He examined the data from a’
sample of ¢00 white sixth grade students drawn from 36 schools in a large
northeastern city. Levin obtained statistically significant relatioﬁbhips
between student achievement, teacher experience,.and the gquality of undérgraduate
institutions attended by teachers. Levin pointed out that some factors affectlng
student apnl eve t are 51multaneously affected by achlevement. To, investigate
this 1nteract1ve'procesq, Levin ‘developed a conceptual ‘model to 1f1ustrate the
interdependence;- of student achievement, student motivation, student efficacy, '
and parental attitudes and presented a methodology. for solving the, complex

system of 51multdnebua equat:onq that differed from the technlque employed by

Bowles. : ; ! i
Kiesling conducted several studics in which'proauction function analysis N

techniques were emploved. In 1967, he reported thﬁ'resultc of an analysis of

data. collected in conjunction with® the New York State Quality Measurement PrOJecL.

KV |
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Kiesling found that pe- ! expenditures were associated positively with

student performance a: -he relationship was strongest in urban school
districts and weakest . school districts. He observed that an add;;
tional expenditure of . . .. student was associated with 2.6 months of

achievement gein at the low end of the expenditure range and with 1.4 months
at the high end of the vange. Kiesling also found that school district size
and student performance were not re'ated.

In another study, Kiesling (1969) investigated the relationship of school
inputs to school performance in 97 New. York State school districts. The school
inputs were 17 independent variables such &s teacher/pupil 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-
tures had no effect. R . )

In a third study, Kiesling (1$70) 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 from:the Basic Educational Data System whlch was establlshed in New
York in 1967 to collect detailed information.6n the state's .school system
The variables he uted in the analyses were similar to those employed in hlSy
previous studies. Kiesling reported that the amount of school resources
devotea to central administration and supervision was most cons1stently 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 achievemént.

Several input-output studies in individual states or school d1strwcts were
published in 1968. Katzman {1968) used crgss-sectional data from 56 eLementary
schocls in Boston to examine the importance of home background factors and
school variables in explaining change in student achievemerit between second
and sixth grades. Using a stepwise multlple regression technique, statistically
significant relationships were obtalned between gaini in reading scores and
the percentage of students in noncrowded classrooms, and the number of students
in the attendance area,“and the percentage of teachers with one to‘ten years 2
of teacaing. exberlence. In addition to-providing further evidence that
teachers do affect pupil performan&e, Katzman also pioneered theée use-of several
noncognitive measures of .chool output such as school holding power with regard
to students and student aspirations.

Cohn (1968) investigated 1nput-output relatlonshlps in 377 publlc high

.schocl districts in lowa using data frbom the Iowa State Department of Public

Instruction. + An attempt was made to control statistically for geogfaphic and
population differences with a set: of eight school district variables serving
as measures of input. The output measure,was the gain in student achieveﬁent‘
scores between tenth and twelfth grades. Employing multiple regression
technlqﬁes, Cohn fguﬂd that higher teacher salaries and fewer different

=teach1ng 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.

l.l., o ‘ -

e

'



summers and Wolf (1975) conducted an 1n—dépth analysis in the Philadelphia
Schohi System using longitudinal data to study the academic progress of approxi -

mately\Z/QOO students at various grade levels in 150 schools.  Data were
related to the achicvement growth of individual pupils between the end of the
third and sixth qrddos,_%hc sixth end eighth grades, and the ninth and twelfth
grades.  Soclouvconomic factors and specific school resourcel were tied to data .

on individual pupils. Based on multiple regression analyses of the data at
cach level of schooling 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 pefcent of the student
body was black and in schools with a larger percentaqe'of high achievers.

Elementary school students also did better in smaller classes and with
teachers who were graduates of higher raced colleges. Juniox high school

.students learned more in schools that were part of an elementary school and
in schools where there were more high achievers.” These students.also did
better with teachers who graduated from higher rated colleges and with mathe-
maticg/leachers wno were trained in the new math. Senior high school students
disglﬁyed higher achticvement in smaller schools and in schools with fewer drop-
ouLs . ' .o y ‘ ) <

In addition, Summers and Wolf found that specifit groups oé students can -
benefit if particular resources are taigeted to them. Black students, for

" example, did better in the smaller clementary Schools and in junior high

schools with larger black populations. Low achieving eleomentary students did,
better with relatively less experienced teachefs, in smaller classes, and in ..
schools with more high achievers. . Low achieving, junior high schéBﬂ 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 teachers. ' :

-Murnane (1975) conducted an input-output study to investigate the impact
of school resources, particularly tecachers, on the cognitjve achievement of

inner-city children in New Haven, Connecticut. / The sample consisted of 875
black. children in 15 elementary schools. Data were gathered over a two-year
period (second and third grades) for one group and over a one-year period
- (third grade) for another group. The data base was divide o three sub-
groups and each subgrouap was followed over the period of ool year.
After examining_ the cffect of * ~ classroom as a whole on achievement of

children, Murnane concluded thua. there are important diffe:. <ces in the amount
of learning that oécurs in different classrooms within the s.me school and
among different schools. The effects of  such classroom related variables as
teacher, peef group, and student turnover were carefully considered. After
determining that teachers exerted a crucial impact on student achievement,
Murnane explored the relationship between specifid teacher characterist%c'e_nd';
teacher effectiveness in math and reading instruction with certain grouéggéf‘
pupils. He found that background factors and previous experience had a
greater influence upon student reading achievement ;han-upon math achievement .
Differences ™4n the quality .of, classroow environments were found to exert &
greaten effect on student math achievement than on reading achievement.
Murnaneg also found that black teachers with less: than six.years of experience
were more effective in teaching reading ®o black children than were white
teachers with similar teaching experience. At the same time, a high rate of

1’\1 . -
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student- turnover in a class was found to have an adverse affect on children's
reading achievement, particularly on the progress of high achievers.

A‘tuough the production function approach holds promise of identifying
ways of varying resource inputs to increase the eff1c1£€cy of schools, one
should not become overly optimistic regarding this apprbach. A number of
pvoblems 1mpose llmltatlons on the usefulness of production functior analyses.
Garms, Guthrie, and Pierce (1978, pp. 253-57) have identified four major

.problems associated with the production function approach: (1) the validity

of dpplying the basic assumptions of the technical--industrial model to the
educational process, (2) disagreement over the goals of schooling, (3) limita-
tions of the available measurement technology, 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 suchr 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 unigue and has its own unigue productlon
function. Unlike many manufacturing operatlons, pug}lr schools can exercise
Iittle, if any, guality control over one of their most 1mportant 1nputs,
namely, the pupils who attend the school.

Production function analysis rests on the assumptlon that a clearly
defined set ¢f outputs has been agreed upon. In edu&atlon, however, there ig
a great deal of disagreement ~ver the_ goals of schogling, partlcularly with
regard to its specific outconles and priorities. Altbough 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\objectlves are sought,

‘the consensus rapidly breaks down. N

Assumlng that agreement on goals and priorities could be obtalned one
is gonfronted then with the problem of measuring the extent to which goals
have been attained. Great reliance has been pldced'on standardized norm-
referenced tests to measure outcomes; yet such tests indicate only whether an

" individual pupil scored higher or lower than other students. Production

function analyses can be no stronger t° struments used to measure the

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

earlier, only one of the four fa. 1in that eguation 1nvolved school inputs.

,Family background, inn~:e ability, :nd pee;’group relatlonShlpf are almost -~
eéntirely 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 timitations the production.functioh approach
is useful in helping to understand relationships among the many varlables

that enter into the process of schooling.

PURPOSE OF THE STUDY . 5 ®

The purpose of th1s study was to apply productlon function analysis to
an extensive array of data concernlng 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 follow1na questlons



. . -
1. Which input and process variables are most closely related
to student achievement in reading?
2. Whic¢h input and process variables are most closely related
- to student achievement in mathematics? )
3. Which input and process variables are most closely related
to student self-concept? '

-

INDiVIDUALLY GUIDED EDUCATION

Because the’ data were obtained from IGE schools, a brief description of
Ind1v1dually Guided Education is in order. Individually Guided Education

offers’a major alternative tc the traditional age:graded, self-contained =
classroom form of schooling at the eleméntaryvlevel (Klausmeier, Eassmillér, &
Saily, 1977). The IGE'system consists of seven major compeonents: (1) a model

for prganizational—administratiVe arrangements, i.e., the multii+vit school,

(2) a model for instructional programming, (3) a model for measurement and evalua-
tion, (4) approprlate curric¢ular materials angd. 1nstructlonalfprocedures, (52 a

program of hoife~ school—communlty*relatlons, {6) a netwcrk of facilitative en-
viromments, and (7) continuing research -and development.

The organizational structure ¢f the multlunlt,elementary school (MUS-E) is
designed to facilitate open.communication among ‘school personnel and to promote
instructional programming designed to meet the needs ‘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 1nstruct10n and research (I&R) unit at the classroom level, the
instructional 1mprovement committee (IIC) at the building level, and the system-
wide program committee (SPC) at the dis trict level. Schoolslin which the
multiunit erganiza: ..al model is fully 1mplemented will make use of differen-
tiated staffing, team teaching, muiltiage grouping, continuous progress monltorlng
of students, and a sharing of respon51b111ty for decision making by teachers and

: aﬁmrnlstrators.

{ 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 criteria.that are used to assess progress toward

.the attainment of the objectives.

The third major component, a model for evaluatlon, was developed to facili-
tate instructional decision making by teachers. The dnodel for evaluating
student ‘learning involves five steps: (1) formulate instructional dbjectives,
(2) set performance criteria, (3) measure prodress toward objectives (33 compare
measurement to criteria, and (5) make decisions. The’IIC, 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.

The success of IGE depends upon the ava@¥lability of, curricular materlals
and instructional procedures compatible with the IPM.' Curricular materials
developed to accommodate a varlety 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 1nstructlonal setting.

1 . .
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The success of an IGE schoolcglsq~depends on an effective program of
home-school-community relatidhs. ,The IGK system purposely encourages meaning-
ful parental and citizen-involvement in the school organization at all levels.

The sixth component, a supp@rtive network of facilitative environments,
seeks to maintain and strengthen each IGE school. The intraorganizationadi
facilitative environment is-provided by the multiunit structure; extracrganizag
tional facilitativé environments are provided by state education agencies,

. . . . . P . .
_llntermedlate_educatlon agencies, teacher education institutions, and other

groups such as tcachers' associ&tions and parent-teacher organizations.
The_ fini& component of IGE is a program of continuing research and

development to generate.knowledge that will contribute to the contlnulng

development ‘and refinement of the IGE system.

,

CONCEPTUAL FQ@/ENORK

ork by this project produced a conceptual framework for economic
ducation (Rossmiller & Geske, 1977b) that provides a heuristic frame-
ihing the sequence in which variables are involved in the process
of formal fchooling. The conceptual framework presented in Figure 1 views the
educational 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 framework enables one to follow the resources that are provided
to the formal educational system from its external environment (the school
community, school d#&trict, state, and nation), ough the eudcational process
that occurs within the school, and on to the eduycational outcomes. The feedback
component ties systém outputs to both the educaf¢onal process .and:.the system
inputs. Changes (can be made to modify elth fhe pProcess or inputs to more
efficiently accomplish the cbjectives. S '
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II. '
A DESIGN AND METHODOLOGY
\ T .

This study involved a synthesis and analysis of data obta;ned from IGE
schools during the 1975;76 school year. During this perlod the Organization’
and Administrative Arrangements (R3) component of ~the” Wisconsin Research and
Development Center for Individualized Schooling ‘conducted a major study in-
volving a national sample of IGE schools. Previous reports dealing w1th the
results of this effort examined data- concernlng student self—COncept, student ,
ach1evement, organlzatlonal struct.re, decision involvement, job satlsfactlon,

leader behavior (Bocain, 1976; Feldman, 1977; M&ndenhall, 1977; Sigurdson,
197 In addition, data on expendituras for instru-tion 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, dellneate the design and methodology of the study. %t
‘'will include a descrlptlon of the population and sample selection procedure3,
the. instruments and technlques employed in gathering data, and the statistical
progedures employed in analyzing the data.

THE SAMPLE - _ “« .

’ L4

The sample used in-sthe preseit 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 yere classified as city and other, the former comprising schools Mocated
in urban aread with a population of at least 200,000 and the latter comprising
those schools in areas with a populatlon under 200,000 in ¥970. A stratified
random sample was drawn and a telephone survey was conduc ed- to solicit addi-
tional information from the schools and to seek their agreement to participate
in the 'study. :

The telephone 1nterv1ew schedule was designed to deternlne .whether a
school met the following minimal griteria 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 I&R units..

3. The instructional programming moddl had been.in use for at- léast

~ two years in reading and for'at l®ast one year in math. -

4. The'school's I&R units met at least once a week, and its instruc-
tional improvement committee met at least twice a month.

5. fThe unit le&her was not a newcomer to the selected I&R-unit, nor

» were more than one-half of the teachers new to the’ selected unlt

LY
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‘A sample consisting of 41 schcols from 13 states was obtained bv calling
ih order the randomly selected schools: in each group. ApproXimately 100
schools calssified as other were called fo obtain 33 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 gathqred was randomly chosen. For the present study, the data pro-
vided by 28 of: the orcinal 41 schools were sufficiently complete for them to
be included in the analysis.

.
Nmw

INSTRUMENTATION AND DATA COLLECTION ,

. -

Two instruments’ were designed specifically for the resource allocation
portiun of the study, the School Expenditure Data form, and the Time Alloca-
ticn of Instructional Personnel form. They'were desighed to learn how teachers
and administrators.gpent their money and their time in IGE schools. ’

The School Expenditure Data form was used to obtain data .concerning the
expenditures made by a specific school. The form included only those cate-
gories considered to be most directly related to instruction and'most likely
‘to be available for the individual schools within the dist#ict. It included
four fajor .expendifure categories: (1) Instructior, (2} Operation of Plant,
(3) Repairs- to Plant and Equipment, and (4) Cépital Outlay. Usable expendituve
data were obtained from-28 of the 41 schools. L

Tbe Time Alloqgtiop of Instructional Personnel form was developed\to ob-
tain data concerning the'way in“which instructional personnel in IGE schools
spent their time. The respondents -were asked to divide .their total time on
the job between direct instruction of pupils -and -those activities other than -
direct instruction of pupils. .Direct instruction was further partitioned by
curricular areas, i.e., reading language arts, mathegatics, science, social
studies, and other; and by mode of instruction, i.e., independent study, one-
to-one, .small group (3-5 pupils), class size (25-35), and large yroup (75-105).
Similarly, personnel were requested to allocate their non-instructional time to
eight subcategories: (1) supervision of pupils, (2) planning, (3) testing/.
assessing/ebaluating, (4) record keeping, (5) inservice trainking, (6). clerical/
secfetgriai, (7) administrative, and (8) other. The time allocation data uséed
in this study were obtained from 28 principals, 28 unit leaders, 82 IGE teaghers,
‘and 12 aides. , . » .o .

Several ‘other instruments designed for studies of the organizational
arrangements in IGE -schools algo provided information used in the ,present study
are briefly described as follows: : ’ '

Personal background. This form was used to ‘obtain data on the education,

‘experience, and related profe;sional activities of the participating staff ,
.members in each 8chool.® It was completed by principals, unit leaders, and j*
, -3 ; i

unit teachers. N . —
Decision-involvement. This form was used tc obtain data on the decision
making processes, in the school. It was completed by unit leaders and unit

teachers and was used to assess their level of invelvement in the decision

.process and their satisfactign with that level ot involvement.

- Principal leadership. This form was desigred to_determine the satisfac-
tionng teachers with the leadership behavior and characteristics of the
principal. : i )
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Job satisfaction. This form was used to determine the degree of job satig-
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 s¢lf-concept of pupils. Student
achievement in reading and mathematics was asse:sed with the Comprehensive Test
of Basic Skills, Expanded Edition, .Level 2. These instruments were completed
by pupils in the intermediate 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 tha reading test *o
the :Qpaining one-third. No student took more than one test. . ”

' after a school was selected for possible participation in thé\qtudy a
general! ‘nformation letter was sent to the principal to explain ﬁheynaturg 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 school
about one month before the scheduled on-site visit and pupil testing by members
of the research team. Participants were asked to complcte the instrumerits
before the researchers' scheduled visit to the school during January or
February, 197¢. During the on-site visits the researchers met with the princi~
pal and members .of the instructional staff to deal with their gquestions, .
collected the completed instruments, and administered tests to the pupils in
the appropriate I&R unit. - '

DATA ANALYSIS

o~

Data were available concerning 134 variables in the 28 schools that ‘com-
prised the sample for this study. The variables were classified accorxrding 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 Appendix 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 frqm each category was selected for use in stepwige
multiple regression analyses. The variables in each subset were selected on
the basis of completeness and accuracy of the“original data, the strength of
their correlation with the output measures, and their relative independence
‘from other 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 .inear reqfession analysis was used to examine the relation--
shié%'among each subset of wvariables and the measures of school output,
achievemdnt in reading and mathematics, and student ‘self-concept. A backward

' selection procedure was employed in whnich all variables/&ere entered and then
removed sglectively based on the contribution of each variable to the reduction
of the residual vatriance, 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 STEPREGl 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 deperndent 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 pujil. Where
data were obtained for individuals (e.g., staff background variables and pupii
achievement scores), it was necessary to calculate mean scores for 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 1or reading and mathematics used in the
analyses was the mean achlevemenf 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. ‘
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PRODUCTION FUNCTIONS FOR READING,
MATHEMATICS, AND SOCIAL CONFIDENCE

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 predlctor of both readlng and mathematics
achievemernt. 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 3cales except School Affiliation.

THE PRODUCTION FUNCTION FOR
READING ACHIEVEMENT

i

Staff ﬁéckground Variables

Examination of the descriptive statistics for the 20 variables that
measured background characteristics of the I&R unit-teachers 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 ascertadin
their relationship to reading achievement scores. The results of this analysis
are shgwn in, Table 1. The coefficient of multiple correlation for the 11 »
variables, .b438 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 btitlstlcal
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 (BIQ1l5), was
statistically significant at the .007 level and showed a partial correlation

2506 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 achleVe-
ment were uniformly low, the highest being sex (BIQ5) at .173.

%
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TABLE 1

REGRESSION OF SFZLECTED STAFF BACKGROUND VARIABLES
' ON READING ACHIEVEMENT.

«

arliable Standardized Partial
Regression Coérrelation Partial F value Observed
No. Name Coefficient Coefficlient (1 and 16 4.f.) Sig. Level
1 BIQL L0940 .097 ©.15352 . 7G04
2 BIgQ2 ° -.4178 ~-.397 2.98512 .1033
5 BIQS - _.1787 .191 .60486 .4481
6 BIO6 .1840 .193 ' .61753 .4434
7 BIQ7 .0971 .064 . 06566 .8010
9 BIQ9Y -.0323 -.026 .01093 . 9180
11 " BIQLl -.0327 . —-038 .02303 .8813
12 BIQL2 .1755 157 .40492 5336 _
14 - BIQl4 ~.2316 Co—.222 .82916 .3760
15 BIQl5 - .4249 .370 2.53143 .1312
16 BIQl6 -.0458 ] -.041 .02652 ,8727
) A .
CONSTANT TERM =" 43.30107
R = .6438 '
2 *
R = .4145
- Analysis of varlance Summary
Sum of
Scurce of variation Squares d.f. Mear_ 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 1l and 16 d.f.)
Significance level = .4656
/
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TABLE 2

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

» - No. of
Step . . Change Observed Variables
No. variable ~ R R2 in RZ? Sig. Level in Equation
ALL FREE , .
VARIABLES 6438  .414F 12
1 © BIQY .6435 .4141 " oc0a .918 11
2 BIQ11 .6429 4134 -.0007 .887 10
3 BIQ16 .6417 4118 -.0015 .831\\ 9
4 BIQ7 6400 .4096 -.0022 .792 8
5 BIOL 6207 .3978 -.0118 .534 B 7
6 BIQ12 L6224 .3874 -.0104 ' . .554 6
7 BIQ6 6137 .3766 -.0108 .539 -
8 BIQ14 .5973 .3568 ~ -.0198 ‘ .401 4
9 BIQS .5804 .3369 S o199 ~.398 3




FINAL EQUATION:
BACKGROUND VARIABLES ON

Variaple

TABLE 3

FEGRESSION Or SELECTED STAFE

READING ACHIEVEMENT

Standardized Partial
Regression Correiation Partial F Value Observed
No Name Coefficien: Ceetficient (1 and 25 d.f{.) 51g. Level
1 . BIQL 071 .7294
2 BIQ2 -.4346 -.462 6.79305 .0152
5 BIQS .173 <3977
& BIQO ; 131 .5238
7 BIQ7 -.047 .8181
9 BIQY -.024 .9084
11 BIQl1l .009 .8659
12 BIQ12 . 046 .8227
14 BIQ14 -.142 .4877
15 BID1S .4892 . 506 8.60691 .0071 &
: N
. \
e 16 BIQl6 .022 .9144 .
/
-//' .
CONSTANT TERM = 55.8964
R = .5804
R2 = .3369
Analysis of Variance Summary
. Sum of )
Source of Variation Squares d.f. Mean Square
Linear regress 306.07831 2 153.03915
Residuals from regression 602.46035 25 24.09841
.Corrected total 908.53866 47 -
. . 1
F-Ratio = 6.35 (with 2 and 25 d.f.) d ,
Significance level = .0059
. e e ——————— e —— e \'\
’ /
Ly - . - ’
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Time Allocation Variables

] A total of 52 measures of time allocation by subject area, instructional
mode, and noninstructional acpivity 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 statlstlcally signifi-
cant at the .10 level. )

The backward stepwise regression proceduré 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
(L1TOl), 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 l:1 instruction in reading (R1TOl),
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 (TLANG). 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 wgre\included in the regression equation.

-

Expenditure Variables

A Although data were gathered for 38 variables measuring various aspects

of expenditures for ‘instructional purposes, inspectién 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 revealed-by 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 t‘cally‘significant at the .10 level. Of these’'six: variables,
only expenditures per pupil for instructional salaries (SALARY) approached
statistical significance at the .10 level.

P The stepwise regression procedure removed all variables except instruc-
tional salaries (SALARY), with' expendltgre 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 equation, ‘instructional
salaries (SALARY), was significant at the .08 level. The sequence of steps
in the backward stepw1qé’regre551on procedure is summarlzed 1n Table 8.
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TABLE 4

RIC

EGRESSION OF SELECTED TIME ALLOCATION VARIABLES
Ol READINC ACHIiVEMENT
Variable Staﬁéa:;;zed Partial B
Regression Correlation Partial F value Observed
ESL_ﬁ“wwN?T?,#.M_ ngoefficient ’__Coefficient (1 aqu}éﬁgifilm Si1g. Level
22 RITO1 -5.6204 -.202 .€3680 4373
23 .RSMALL ) - ~6.8797 -.217 .74020 4031
24 ' RCLASS -7.2088 -.210 .69121 4188
25 RLARGE .0428 023 .008060 .9299
27 L1ToL ~.2208 -.1861 .39929 .5370
28 LSMALL ~. 3364 ~-.288 1.35625 | .2624
53 I11A -.3633 -.343 1.99820 .1779
.56 ’ ITIID .1541 162 ) .40630 .5335
57 II1E -.0433 -.051 .03859 .8469
59 ITIG .1622 .}34 .27376 .6085
61 TREAD . 9.0109 -212 .70411 .4146
62 TLANG | .5960 .4¥i/ ' 3.09087 .0991
CONSTANT TERM =  41.8327 f ‘
R = .6651
R® = .4424
Analysis of Variance Summary
. - Sum of
Source of Variation Squares ) d.f. Mean Square
Linear- regression 401.89349 12 33.49112
. 8
Residuals from regression 506.645}6 lSQ%%m%%; 33.77634 .
Corrected total 908.53866 27 TN ‘

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

Significance level = .4979

(Y

J
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TABLE 5

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

'

! No. of
Step - Chiange Obser(\ved ' variables
No . Variable R RZ in R2 Sig. Level in Equation-*
I, FREE : .
VARIABLES .6651 .4424 13
1 RLARGE .6649 .4421 ~.0003 .930 12
2 IIIE 6655 .4403 -.0018 . .824 - 11
3 111G .6551 .4292 ~.0111 .569 10
4 111D 6436 .4142 -.0149 .501 9
5 L1TOL .6397 .4092 - .0050 692 - 8 7
6 LSM_L 6129 - .3756 -.0336 .299 7
p
-




]
o

i . TABLE ©

- FINAL EQUATION: REGRESSICN OF SELECTED TIME
ALLOCATION VARIABLES ON READING ACHIEVEMENT

Variable Standardized Partial

Regression Correlation - Partial F Value Obse;ved

No.- Name Coefficient Coefficient (1 and 21 4.f.) Sig. Level

5o ol e -7 e.ss07  .0l%6

23 RSMALL - -B.13263 -.514 | 7.55929 .0120

»

24 RCLASS -8.7616 -.506 . 7.23388 .0137

25 RLARGE -.080 ' .7241

27 L1TOL A .014 J .9500

28 LSMALL | -.232 ' .2988

53 ITIA -.3616 . -.361 3.15194 .0903

56 IIID .088 .6974

57 1IIE 069 | .7605 -

59  IIIG o0z | 8642

61 TREAD 10.9597 .504 7.15610 .0142

62 TLANG .4035 +.413 J 4.31226 .0503
CONSTANT TERM = 45.617 ‘ -

R = .6129

R? = .3?56

S - i 1

‘Analysis of variance Summary

Sum of
Source of Variation Squares d.f.: Mean Square
Linear regression 341.26316 6 ‘ 59.87719
Re;iduaLS'from reqgression 567.27550 21 27.01312
Corrected t?tal | ‘ 908.53866 27
F~Ratio = 211 (with 6 and 21 d.f.) __.. T
Significance level = .0958 ! *

'
°
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TABLE -7
g REGRESSION OF SELECTED EXPENDITURE VARIABLES
ON READING ACHIEVEMENT
_ Y —
"Variable Standardized Partial
- . Regression Correlation . Partial F Value Observed
No. , Name Coefficient Coefficient (1 and 21 4.£.) Sig. Level
- / .
106 SALARY . 3694 .323 2.439 ‘ 133
107 SUPPLY ‘ -.1777 -.095 .190 +667"
108  BCOKS .2419 .143 .440 .514
109 OTHEREXP -.1607 -.080 © 135 .77
110 PLANT : .1351 .117 .290 .596
111 CAPITAL -.0205 -.014 .004 .948
CONSTANT TERM = 41.7534
R = .4128 .
R2 = ,1704
Analysis of Variance Summary
,Sum of \
Source of Variation Squares d.f. . Mean Square
Linear regression ’ - 154.7968 6 ’ 25,7995
. S .
Residuals from regression. . 753.741% . 21 35.8925
Corrected total ‘ _.908.5387 27
F-Ratio = .72 (with 6 and 21 d.f.)
Significance level = .639

3o e
J oA
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TABLE 8

SUMMARY OF STEPS: STEPWISE REGRESSION OF SELECTED
EXPENDITURE VARIABLES ON READING ACHIEVEMENT

. . ) Ne. of
Step ’ Change ‘Observed Variables
No. variable R RZ in R2 Sig. Level in Equation
ALL FREE ~
VARIABLES .4128 .1704 - - 7
1 CAPITAL .4126 .1702 -.0002 .249 6
2 OTHEREXP .4049 1639 -.0063 . .5688 5
3 PLANT L3911 1530 ~.0110 .588 .4
4  BOOKS L3454 21193 -.0337 .338 3
.5 SUPPLY .3320 .1102 -.0091 .616 , 2
i ~
Ve
{ g
; y
2 .,//
| ,
v
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Tre final regression eguation 1s shown in Table 9. Instructional salary
(SALARY) alone accoﬁnted 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 eguation. Obviously, ncne .of 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), teache; affilia}ion .
(TCHAFFIL) , and peer affiliation (PEERAFFL). Examination of the product moment
correlation of each variable with total reading achievement scorés revealad 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 yariables all were posi-
tively correlated with reading achievement at statistifally significant levels
with social maturity exhibiting the highest correlation ‘(.800).

The relationship of the seven student self-goncept 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 regrescion procedure resulted in removal of all
variables except social maturity from the equation. The sequence in wnich
variables were removed from the equation is summarized in Table 11.

Table 12 shows the final regression equation. 7The only variable retained
in the final equation, social maturity, was statistically significant beyond the
.001 level. This variable alone accounted. for approximately 64 percent of the
variance in reading achievement, compared with 66 percent when all seven
variables were included in the equation. Thus, soctdl maturity was almost as
useful as the entire set of seven variables in terms of predicting the reading
achevemth score. ] f

~

Organizational variables

Several variables measuring various aspgcts 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 shoanin Table 13. The
coefficient of multiple correlatiqp 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 coefficiqnts significant at the .05
level: teachers' perception of the principal's l&ader behavior (PRLDRSHP), '
teachers' total job satisfaction (TOTJSAT), and tleachers'.total decision in-
volvement (DIATOIQ3).

S
i
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. TABLE 9.-.

FINAL EQUATION: REGRESSION OF SELECTED EXPENDITURE
¢ VARIABRLES ON READING ACHIEVEMENT
vVariable " Standardized Partial
. Regression Correlation Partial F Value Observed
No. Name * Coefficient - Coefficient (1 and 26 4.f.) Sig. Level
106  SALARY .3320 332 - 3.221 .084
; L] v
107 SUPPLY -.101 616
108 BOOKS .072 723
109 OTHERZXP -.080 . .695
110  PLANT i . .154 .443
111 CAPITAL ~-.035 . . .863
> -
CONSTANT TERM = 43.3974 ;j
R = .3320 ’
R% = .1102

s

Analysis of variance Summary

xa

&

Sum’ of .

Source of variation Squares d.f. Mean Squaré
Linear regression ' 100.1432 1 100.1432
Residuals from regression © 808.3955% 26 31.0921
Corrected total ) 908.538" : 27
F-Ratio = 3.22 (with 1 and 26 4.1.)

. N
Significance level = .(84

. /1 ‘
* ‘\
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TABLE 10,

~ ' REGRESSION OF STUDENT SELF-CONCEPT VARIABLES
‘ ’ “ON READING ACHIEVEMENT

Variable Standardized Partial

Regression . Correlation Paxtial F value Observed
No. Name Ccefficient Coefficient (1 and 20 4.£f.) Sig. Level
112 ACCEPT : .0465 ,;.021 © .009 .926
113 SECURITY - -.0304 -.030 .018 .894
114 ~. MATURITY .5099 : .200 .835 .372
115  CONFIDNT .2652 .217 .590 .332
116 SCHAFFIL -.1269 -.080 ;162 .692
117 TCHAFFIL .1005 .053 .056 .815
'118 . PEERAFFL -.0902 -.034 .023 .880
CONSTANT TERM = ~.091599%6
R = ,8143
R2 = .6631

Analysis of Variande Summary
: Sum of

Source of Variation Squares da.f. Mean Sgquare
Linear regression : 602.4083 7 - 86.05é3
Residuals from regression 306.1304 20 15.3065
Corrected taial , 908.5387 27

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

-

Significance level = .001
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TABLE 11

SUMMARY OF STEPS: STEPWISE REGRTSSION OF STUDENT
SELF-CONCEPT VARIABLES ON READING ACHIEVEMENT

No. of
Step Change Observed Variables
No. Variable R R2 in R2 Sig. Level in Equation -
AUL FREE
VARIABLES " .8143 .6631 - - 8
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 3
6 CONFIDNT . 7998 .639%6 -.0l61 .290 2
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TABLE 12
FINAL EQUATION: REGRESSION OF STUDENT SELF-CONCEPT
VARIABLES ON READING ACHIEVEMENT
i .
Variable ‘Standardized Partial B} :
Regression Correlation Partial F Value Observed
No. Name Coefficient Coefficient (1 and 26 d.f.) Sig. Level
112 LCCEPT -.075 .709
113 SECURITY -.040 .844
114  MATURITY .7998 .800 46.1481 .000
115  CONFIDNT 211 | . .290
1ie6 SCHAFFIL -.040 .843
117 TCHAFFIL -.006 .977
118 PEERAFFIL, -.030 .880
CONSTANT TERM =  -2.2972
R = .7998
2
R = .6396
wAnalysis of Variance Summary
1
o Sum of
Source of Vvariation Squares d.f. Mean Square
Linear regression : 581.1288 1 581.1288
Residuals from regression 327.405%8 26 . 12.5927
Corrected total 908.5386 27
F-Ratio = 46.15 (with 1 and 26 d.f.)
Significance level = .000
4 0y

~
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TABLE 13

REGRESSION OF SELECTED ORGANIZATIONAL VARIABLES
ON "READING ACHIEVEMENT

ey

‘Vaniable Standardized _ Partia,
. Regression Correlation Partial F Value Observed -

No. - Name GQEEficient qufficient (1 and 19 4.f.) Sig. Level

132 IPMREAD -1803 - .087 .14611 .7065

134  IRTOTAL --.7236 ~.275 : 1.55304 12278

128  DIASC3Q3 ~.5486 -.267 ' 1.46123 2416

129  DIATOTQ3 »9591 ©.477 ) 5.58892 - .0289

130  DIASC3Q4 5946 .240 | 1.15929 .2951

131  DIATOTQ4 ~.4210 174 .59029 .4518

127 TQTISAT 10372 ‘ .471 5.40290 ) .9313
> 126 ;;LDRSHP -.9447 : -.496 ; ~6,26260 .ozzé

, CONSTANT TERM =  42.369
R = .6702
R® = .4491 -
‘ ,// ‘ Analysis of Variance Summary
R - ‘ Sum of ¢ i .

Sburce of variation - : Squares - d.f. Mean Square

Linear régression | : 408 04679 | 8 51.00585

Residuals from regression 500.49187 ’ 19 ) 26.34168

Corrected total : . 908.53866 27

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

Significdnce level = .1132

f . ————
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Table 14 summarizes the results of the backwdrd 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 1nvolvement 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/ana}yses identified some variables in each of the five cate-
gories that were more useful than others in predicting reading achievement.
the variables froﬁ each category that appeared to be most useful were selected
for inclusion in a comp051te set of variables and were regressed against
reading achievement. Four background variabies, five time allocation variables,
one expenditqfe/; iable, one student self-concept variable, and two organiza-
tional variables we included in the composite set.

. Table 46 shows the 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 percert 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 (CONFIDNT)
was statistically significant at the .05 level.

Application of the backward stepwise regrestion procedure removed from
the equation all variablies 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 acccunted for about
56 percent of the variance in ~ading achievement compared with 69 percent when
@ll 13 variables were included 1n the equation. T

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 S€lf-Observation Scale, such as social confidence ‘are
likely to be interrelated {(and thUﬁ;gévariates), a second s@t of variables was
chosen for inclusion in the regression andlysis. Three variables were removed
from the-first compositerset: participation in IGE staff development wotkshops
(BIQ6), time spent in large group instruction in reading (RLARGE), and social
confidence (CONFIDNT). Two variables not included in Set 1 were added:- schocl
size (SCHSIZ) and teachers' total job satisfaction (TOTJSAT).

" The resultg of the regression of this set of 12 selected varlables agalnst
reading achievement are shown in Table 19. The coefficient of multiple correla-
tion for 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.

N
i
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TABLE 14
SUMMARY, OF STEPS: STEPWISE REGRESSION OF SELECTED
ORGANIZATIONAL VARIABLES ON READING ACHIEVEMENT
e
: . No. of
Step ) Change Observed - Variables
No. variable R RZ in RZ Sig. Level in Equation
ALL FREE
_VARIABLES .6702 .4491 : R .9
1 IPMREAD .6670 .4449 -.0042 © 707 i
2 DIATOTQ4 .6552 .4293" ~.0156 462 7
3 DIRASC3Q4., .6430 .4135 ~.0158 .454 6
’ ’ . .
4 DIASC3Q3 6319 L3992 . -.0142 .473 5
5 ' IRTOTAL 5743 .3298 ~.0694 117 4
; e |
l’ //
N
.
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TABLE 15

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

Variable Standardized Partial
Regression Correlation Partial F Value Observed
No . Name Coefficient Coefficient (1 and 24 4.f.) - Sig. Level
132 IPMREAD -.260 L2102
134  IRTOTAL ) --322" - .1167
128; DIASC3Q3 o - =077 o .7160
129 DIATOTQ3 .4665> .403 ‘ . 4.65686 .0412
130 DIASC30Q4 ' -.145 ' \ \ .4883
: ) i
131  DIATOTQ4 ’ -.164 .4344
127 TOTJSAT . '.8509 .466 . 6.64694 ’ .0165
126 PRLDRSHP -1.0301 ~.512 8.5417G . .0075
" CONSTANT TERM =  34.676
iR = .5743
R2 = .3298
Analysis of Variance Summary
Sum of \ .

Source .of Variation . Squares d.f. Mean Square
Linear regression ' 299.67412 3 ©99.89137
"Residuals from regression ‘ - 608.86453 24 | 25.36936

Corrected total 908 .53866 27

F~-Ratio = 3.94 (with 3 and 24 d4.f.)

Significance level = .0204

¥




TABLE 16

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

Variable standardized Partial
Regression Correlation Partial F Value - Observed
No . Name ) Coefficient Coefficient (1 and 14 4.f.) 5ig. Level
2 BIQ2 -.1951 228 . .76886 .3954
5  BIQS -.1865 ~.237 .83209 L3771
6 BIQ6 .0045 .005 | .00039 .9845
7 ‘BIQ7 - ‘ .0782 ‘ .076 .08106 ) .7800
22 R1TO1 .1349 .199 .57839 .4596
23 ROMALL -.1973 -.269 . 1.09270 . . .3136
24 RCLASS3 -.1492 -.128 .23318 .6366
25 RLARGE .2231 : .299 1.37796 .2600
62 TLANG 1727 231 .79089 .3889
106 SAﬂARY .1089 | .120 .20308 .6591
115 C?NFIDNT .5714 .551 . 6.09964 .1270
) 126 PRLDRSHP ~-.1744 ~.195 .55066 L4703
129 DIATOTQ3 . .2618 : .258 1.00129 ' .3340
CONSTANT TERM = -1.127213
R = .8308
R = .6902
Analysis of Variance Summary
‘ Sum of
Source of Variation Squares . Mean Square
Linear regression 627.11645 H3 48.23973
‘Residuals from regression 281.42221 14 _ 20.10159
Corrected total " 908 .53866 27

e e e i e e - B

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

Significance level = .0584
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TABLE 17

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

No. of

Step | ) Change Observed Variables
No. Variable R R2 in R2 Sig. Level in Equation
)]
ALL FREE S :
VARIABLES -.8308 .6902 - 14
1 BIQ6 .8308 .6902 ~.0000 .985 13,
. / N
2 BIQ7 .8297 .6884 -.0018 771 - 12
o .
3 SALARY .8279 .5853 -.0031 .696 11
a . RCLASS . .8262 .6826 -.0028 .704 10
£ L .
5 RLTO1 .8173 .6679 -.0147 .374 9
6 BIQS ﬂ .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
] A’ Y
)
_

~

~
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34 TABLE 18

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

Standardized Partial

Regression Correlation Partial F Value Observed
No . Name Coefficient qufficient_'_ _f} and 25 d.f.) A_H§EQL_ESYQI;
2 BIQ2 ‘-.003 - ' .9867
5  BIQS .012 ' .9527
6 BIQ6 -.029 .8872
7  BIQ7 . | -.051 | .8037

22 R1TO1 .246 ) ’ .2254

23 RSMALL . . -.121 ’ _ .5563

24 RCLASS | . -.134 : ' .5141

25  RLARGE ; . 2522 .356 3.62018 " .0687

62 TLANG ' .247 "’ .2229
106  SALARY T .152 | , .4574
115 CONF;DNT'ﬁ\“‘ . 7007 726 27.94145v 0000

. ¢
126 PRLDRSHP .065 . .7520
129  DIATOTQ3 , e .1283
CONSTANT TERM = -21.38998
R = .7489
R® = .5608 ‘ ‘
'/fAnalysis of Variance Summary ‘

A ( : Sum.éf ) g ‘
Source of Variation “Sguares d.f. Mean Square
Linear regression 50%.50833 2 254.75417
Res}duals from regression 399.03032 ( 25 15.96121
Corrected total 508.53866/ 27
F-Ratio = 15.96 (with 2 and 25 d.f.) | /)
.Siqnificance ¥f?ﬁi-f4.0000m. . (rwJ
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TABLE 19

REGRESSION OF SELECTED VARIABLES
ON READING ACHIEVEMENT (SET 2)

H

Variable Standardized Partial
‘ .Regression Correlation Partial F Value Observed
No. Name Coefficient Ccefficient (1 and 15 4.£.) Sig. Level _
© 2 BIQ2 279 -.412 3.07281 .1000
5  BIQS .0533 .073 ‘ .08078 .7801
7 BIQ7 - .4874 N .512 5.32919 .0356
22 miTOL -.0814 ‘\\ -.127 .24658 .6267
‘ 23  RSMALL -.2342 | \§\348 2.06802 .1710
24 RCLASS ;.6242 -§§32 5.90672 .0281
62  TLANG .1782 - .243 ' .94509 . 3464
105 SCHSIZ -.1198 ' -.157 . .37915 .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 ='.84751
, p
R® = .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 (with 12 and 15 .d.f.)

Siénificance level = .0185

YT




O

ERIC

Aruitoxt provided by Eic:

3 (_)

\
Partia: correlation coatficients statistically significant at the .01 level
were obtained for two ot the variables, teachers' perception of the principal's
leader behavior (PRLORSHIP) and teachers' total job satisfaction (TOTJSAT) . and

two other variables, vears of teaching experience (BIQ7) and time spent in

lass s1ze instruction in reading (RCLASS), exhibited partial correlation co-

efficients significant at the .05 level.

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

The final regression equation is shown in Table 21. Five variables were
retained: vyears of teaching experience (BIQ7), time spent in class size in-
struction in reading (RCLASS), instructional salaries per puplil (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
reading achievement. Removal of seven variables from the equatjon thus reduced
the amount of variance accounted for by néarly 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 pesitively to reading achievement.

It should 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 degregs) 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-
ticon (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 consciolus attention to input and process variables that clearly are
within the control of teaclhers and administrators.

THE PRODUCTION FUNCTION FOR
MATHEMATICS ACHIEVEMENT

The same five groups of 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 with the independent variables being removed from the equatiosn one
at a time starting with the variable with the least relationship to the dependent
varieble. The criterion for retention of a variable in the final equation was
statistical significance at the .10 level. After the regressions for the five
groups of variables werce _analyzed, two sets of composite variables were selected
and subjected to multiple reqrebsion_analysis. ”
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TABLE 20

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

2

) . 7 No. of
Step \ R Change Observed (Vnri:\_h]m;
No. Variable - R RZ in RZ? Sig. Level in Equation
ALL FREE :
VARIABLES .8475 .7183 - » . 13
1 BIQS .8466 .7167  -.0015 .780 12
2 R1TO1 ~ .8444 L7130 -.0038 .651 11
3 DIATOTQ3 .8402 .7059 -.0071 .527 10
4 SCHSIZ .8321 .6923 -.0136 = .374 , 9
5 TLANG .8082  .6531 -.0392 .136 8
6 BIQ2 .7847 .6157 -.0374 .158 7
7 _ REMALL .7573 5734 -.0423 143 7 6




38 + TABLE 21

. o FINAL EQUATION: REGRESSION OF SELECTED VARIABLES

ON READING ACHIEVEMENT (SET 2)

Variable Standardized

' L

T T e e s

Partial _
Regression Correlation Partial Févalue Observed
No. | Name  Coeffidlemt  Coefficent (1 and 22 a:f) S heve
2 BIQ2 -.282 .1927
5 BIQS v .280 Triee2
. "
7 BIQ7 6182 .572 10.67129 '}foo35
22 RLTOL -.057 {\.7971
23 RSMALL -.315 E .1432
24  RCLASS -.7274 | -.602 12.51213 .0019
62  TLANG .166 .4485
1. 5.tSIZ ‘ : -.133 15461
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 * =  28.63945 -
R = .7573
R® = 5734
Analysis of Variance Summary
“ Sum of -
Source of vVariation Squares da.f. Mean 'Square .
Linear regression 520.98710 5 104.19743
Residua)s_from regression 387.55156 22 17.61598
Corrected totai 908.53866 27
F-Ratio = 5.91 {(with " and 22 d.f.)
Significance levei = .0013 -
o 59
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Staff ééckground Variables

\

Cata were available on 20 background variables reflecting varicus aspects
of the training and experience of the teaching staff. After dnspecting the

- descriptive statistics for the 20 variables and the matrix of correlations of

the variables with mathematics achievement, 11 were selected far inclusion in
the multiple 'regression analysis. Table 22 shows the relationship of these 1l
variables to matihematics achievement. The coefficient of multiple correlation,
.7056, accounted for nearly 50 percent of the variance in mathematics achieve-
ment. The F-ratio, however, was not statistically significancia he .10
level. Of the 11 variables, anly the, variable, presently enrollggtin a degree
progrzm (BIQ2), was statistically significant at the .10 level.'

The results of the backward stepwise regression procedure are summarized ;

. in Table-23. Eight of the 1l variables were removed-from the regression equa-:

tion with the number, of district committees of which one is a member (BIC1l)

' being removed first. Table:*24 shows the final equation with three variables_ —

that were retained: presently enrolled in a degree program (B1Q2),'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 1l variables were included. The partial correlation coeffi-
cients for sex (BIQ5).-and years of teaching experience (BIQ7) were positively
related to mathematics achievement and that of presently enrolled in a degree
program (BIQ2) was negatively correlated. It ghould be noted, nowever, that
the negative correlation favors enrollment in a degree program because of the
way in which responses tomthe.question were scored.

. , . .

s

Time Allocation-Variables | . —

Examination of the descriptive;statistic] and correlation matrix for the
52 time allocation variables resulted in the selection of 12 variables for in-

'Elusipn in the regressior egquation. jbe*results of the analysis are shown in
‘Table 25. The multiple coefficient of correlation obtained for the 1l variables

was .6152 and they accounted for approxjmately 38 peﬁbent of the variance in
mathematics achievement. The F-ratio Was not statiStically significant at .10.
Application of the gaCRWard stepwise regression procedure resulted in eliminating
all variables, since noné.met the exclusion criterion. Further analysis of

the model was abandoned.

Expenditure Variables

-

Six expenditure variables. were selected for inclusion in the regression

analysis. Although expenditdré 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; othertexpenses of instruction; and expenditures for school
planq\and capital outlay. Table 26 shows the relationship of these sixt expendi-
ture variables tc mathematics achievement. These variables produced a coeffi-
cient of multiple correlation of .4110 and acpodnted for only about 17 percent
of the variangecin mathematics achievemént. The F-ratio was not statistically
,vY V v - V '

>



TABLE 22

REGPESSION OF SELECTED STAFY

BACKGROUND

VARIARLES ON MATHEMATICS ACHIEVEMENT

Standarcdized

Partial

L= moezs Tmes o= R - s foo.izioodomreTiooT

Variable
Regression Correlation Partial I Value Obsarved
NO. Name Coefficient Coefficient (1 and 16 4.f.) S1g. Level
1 BIGL -.0317 -.036 .02040 . 8882
2 Blyz -.4579 0.45% 4.18257 L0377
5 BIQS . 3075 . 340 2.08777 L1672
o BIDG6 .1002 .115 .21372 .6501
7 BIQ7 .3583 .247 1.04222 .3225
B ETNH9 -.0708 -.062 .06113 .8039
11 BIQ11 -.0032 -.004 .00026 .9872
12 BIQLl2 .0711 .069 .07756 .7842
14 BIQ14 .0620Q .066 06931 .7§57
15  BIQ1S .2027 .201 .67214 -4244
16 BIQ16 -.0203 . ~-.020 .00609 .9387
CONSTANT TERM = 46.30530
R = .7056
R2 = .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 243.52449 16 21.4702¢
Corrected total 684.17375 27
F~Ratio = 1.44 (with 11 and le d.f.)
Significance level = .2454 |
o O
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TABLE 23

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

No. of
Step Chiange Observed vVariables
No. variable K R in R2 Sig. Level in Equation
ALL FREE
VARIABLES .7056 .4979 12
1 BIQ1l . 7056 .4975 -.0000 .987 11
2 BIQ1l6 . 7055 .4977 ~-.0002 .936 10
3 BIQ1 .7051 L4972 -.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

an
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TABLE 24

SRESSINON OF SELEITED STAFE

MATHEMATICS ACHIEVEMENT

dized Partial

BACKGROUNL

Standar
Reygression Correlaticn Parcial F Value Observed
No . Name Coefficient Coefficlent (L and 24 d4.f.) 5ig. Level
i BIyi -.031 ’ .8819
z BI 1o - GLT72aT2 D159
5 BTQS 3562 423 5.22159 .0314
& BIQ6 .125 .5511
7 BIO7 3970 .471 6.87756 .0153
9 BIOY -.056 .7915
11 BIQLL ~.004 .9862
12 BIQl2 . 009 .9660
14 BIQ14 .052 .8047
15 BIQ15 .182 ) . 3844
16 BIQl6 014 .9460
4
CONSTANT TERM = 49,3106
R = .6806 P
R2 = .4632
Analysis of Variance Summary ~
Sum of
Source of Variation Squares a.f. Mean Square
Linear regression 316.9022° 3 165.63409
Residuals from regression 367.27148 24 15.30298
Corrected total 684.17375 27
F-Ratic KL (with 3 and 24 4.6
Significance level = ,0016 . ¥
T
- 5 I" \ '
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43
REEGHESS 10N OF SELECTED TIME ALLOCATION VARIABLES
oN MATHEMATICS ACHIEVEMENT
" Varieble | Standardized  Partial )
Regressicn Correlation Partial F value Observed
No. Name Coefficier.: Coefficient (1 and 15 d4.f.) Sig. Level
32 M1TO1 123.6729 .378 2.50181 1346
33 MSMALL 101.9972 . 376 2.47641 1364
34 MCLASS 126.1553 . 378 2.50180 1346
35 MLARGE 2.3184 . 395 2.76995 1168
37 scitol .0288 .019 .00562 .9412
‘38 SCSMALL | . 3820 . 320 1.71119 .2105
53 ITIA -.1630 -.178 .49325 .4932
56 IIID . 3800 .324 1.75358 .2053
57 IIIE -.1065 -.llé .19922 .6617
59 ITIG ~.3210, <.215 * 72803 .4069
63  TMATH -115.8323 -.377 2.48789 .1356
64  TSCI ,-0944 .078 .09095 .7671
CONSTANT TERM = 42.6717
R = .6152. -
R2 = .3785
Analysis of véiiance Summary
Sum of
Source of Variation Squares d.f. Mean Square
Linear regression 258.9€906 12 21.58076
Residuals from regression 425,20469 15 28.34698
Corrected total , 684.17375 27

F-Ratio = .76 (with 12 and 15 4.f.)

Significance level = .6791
~

-

No variables could be retained and analysis of the model was abandoned.

o
J .
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TABLE 2%
REGRESSION OF SELECTED EXPENDITURE VARIABLES
= ON MATHEMATICS 2CHIEVEMENT
" Variable  standardized  Partial ST
Regression Correlation Partial & Value Observed’
No Ham Coefiicient ‘veificient {1 and 21 d.f.) Sig. Level
106 SALARY .3427 .301 2.09509 .1625
107 SUPPLY —.1881 -.100 .21268 .6494
;08 BOOKS L5070 .290 1.92989 .1793
i b ~
Y9 OTHEREXP '1_l 2633 -.130 -36266 .5535
110 PLANT ~-.0122 -.011 .0023¢ .9617
111 CAPITAL ~-.0904 -.063 .08249 .7768
CONSTANT TERM = 43.343411 -
R = .4110 )
R2 = .1689
Aﬁalysis of variance Summary
) T Sum of
Source of variation Squares d.f. Mean Square
Linear regression ) 115.55821 6 19.25970
) _ .
Residuals from regressica 568.61554 21 \x 27.07693
Corrected total 684.17375 27
F-Ratio = .71 (with 6 and 21 d.f.)
Significance level = .56444

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 ir 211 variables being removed from the equation. Conse-
quently, analysis of the model was abandoned. 2As 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-ratic was statistically
significant at the .01l level. Of the individual variables, only social con-
fidence (CONFIDNT) was .statistically signi®icant 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 percent of 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 IPil implementation in mathematics
(IPMMATH) was statistically significant at .05 level.

The sequence of steps in the backward stepwise regressic: procedure is
summarized in Table 3l1. The first variable removed from the equation was
teachers' satisfaction with decision involvement in the I&R unit (DIASCIQ4E) .
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 correlition 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.

Composite Variables

\

The analyses reported in the precnding 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

" b
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TABLE 27

A FEGRESS ION OF STUDENT SELF-CONCEPT VARIABLES
ON MATHEMATICS ACHIEVEMENT

Variable -gfaﬁdafdigéai P;rtial _MW:i::::::T::::;f::::::::fzz
Regression Carrelation Partial F Value Observed
No. Name Coefficient Coefficient (1 and 20 d.{.) Sig. Level
112 ACCEPRT L2280 :05;““”” B 17521 o L6800
113 SECURITY L1509 .135 .37342 .5480
114 MATURITY -.0933 ;.034 .62310 .8807
115 CONFIDNT .6527 .4%5 4.95117 .0377
1i6 SCHAFFIL -.2195 -.140 .39952 .5345
117 TCHAFFIL L1047 .050 .05058 .8243
118 PEERAFFL -.2101 -.072 .10445 .7499

CONSTANT TERM = -12.802976

R2 = .5920
Analysis of Variance Summary
Sum of
Source of Variation 7 Squares g;g; Mean Square
Linear regression 405.00835 7 57.85834
Residuals from regrggsion 279.16540 20 13.95827
Corrected total 684.17375 27

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

Significance level = .0057

El{l‘c 61
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SUMMARY OF STEPS:

TABLE 28

47

STEPWISE REGRESSION OF STUDENT
SELF-CONCEPT VARIABLES -ON MATHEMATICS ACHIE/EMENT

. No. of
Step Change Observed Variables
No. variable R R2 in R? Sig. Level in Equation
ALL FREE
VARIABLES .7694 .5920 8
1 MATURITY . 7691 .5915 -.0005 .881 . 7
2 TCHAFFIL .7687 .£909 -.0006 . 866 6
3 PEERAFFL . 7669 .5881 -.0028 . 700 5
4 SECURITY .7635 .5830 -.0051 .598 4
5 SCHAFFIL .75;6 .5694) -.0136 .386 3
6 ACCEPT .7497 .5621 -.0073 L521 2
\\‘j
b
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FINAL EQUATION: REGRESSION OF STUDENT SELP-CONCEFT
VARIABLES ON MATHEMATICS ACHIEVEMENT

Standardized Partial

Variablé 
Regression Corre%gtion Partial F Value Observed
No. Name Coefficient Coefficient (1 and 26 4.f.) Sig. Level
112 ACCEPT .129 .5211
113 SECURITY \ . 4 .4832
114 MATURITY ‘ .178 . 3742
115 CONFIDNT { . 7497 . 750 33.37634 .0000
116 SCHAFFIL -.127 .5294
117 TCHAFFIL .096 .6338
118 PEERAFFL .160 .4247
CONSTANT TERM = -16.71369
R = .7497 g\
R2 = .5621 ’
Analysis cf Qariance Summary
Sum of
Source of Variation © Squares d.f. -, Mean Square
Linear regression . 384.58444 1 384.58444
Residuals from regression 299.58931 26 11.52267
Corrected total 684.17375 S 27
F-Racio = 33.38 (with 1 and 26 d.f.)
Significance level = .OOOO i
o | 6.0
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TABLE 30

REGRESSICN OF SELECTED ORGANIZATIONAL VARIABLES
ON MATHEMATICS ACHIEVEMENT

Variable Standardized Partial
Regression Correlation Partial F Value Observec

No. Name Coefficient Coefficient (1 and 19 4.f.) Sig. Level
131 IPMMATH -.7764 -.442 4.61075 | .044¢9
134 IRTOTAL .4006 . .203 } .82031 .3764
128  DIASC3Q3 ~.1135 -.053 .05440 - .8181
129 DIATOTQ3 f .5729 .289 1.73682 .2032
130  DIASC3Q4 ~.0277 ' -.011 .00237 * .9617
131 DIATOTQ4 -.0495 -.019 .00715 .9335
127 TOTJSAT .4814 .223 .99316 .3315
12¢ - PRLDRSHP - .6546 -.345 2.56732 , .1256
CONSTANT TERM = 52.181
R = .6048
R2>= . 3658

.

Analysis of Variance Summary .
4 , Sum of
Source of. Vvariation Squares - d.f. Mean Square
Linear regression 250.27000 8 é;.28375
Residuals from regression £33.90375 N 19 _ 22.83704
////Corrected to;al | 684.17375 27

#

‘F-Ratio = 1.37 {(with 8 and 19 d.f.;

Significance level = .2711




TEBLE 31

SIUMMARY OF STEPS:  STEPWISE REGRESSION OF SELECTED
ORGANIZATIONAL VARIABLES ON MATHEMATICS ACHIEVEMENT

Step Thanan Obhservaed
No . Valaabic - e in K2 3ig. Level
7ALL Fg;é-~-~~v~~— S
VARIABLES 6048 . .3658
I DIASC304 15047 . 3657 -.0001 962
2 DIATOTO4 6043 .3652 -.0005 .897
3 DIASC3Q3 L5946 .3583 -.0069 .637
4 TOTJéAT RS 3210 -.0373 .270
5 PRLDRSHP .5248 .2754 -.0456 .227
6 - IRTOTAL .4845 .2347 -.0407 .257

6 :
O
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TABLE 32

lyJ
-
.g:.

EQUATION: FREGRESSION OF SELECTED ORGANIZATIONAL
YAPIABLES ON MATHEMATICS ACHIEVEMENT

Variable Standardized Partial

Regression Correlation Partial F Value Observed
No. Name Coefficient Coefficient (1 and 25 d.f.) 31g. Level
131 IPMMATH ~.5357 -.471 7.12446 .0132
134  IRTOTAL .231 22570
128 DIASC3Q3 ~-.064 .7551
129 DIATOTQ? .3913 .363 3.80190 .0625
130 DIASC3Q4 .051 -8033
131 DIATOTQ4 .013 .9501
127  TOTJSAT 4 -.023 , .9101
126  PRLDRSHP -.223 .2740
CONSTANT TERM = 56.015
R = .4845
R2 = .,2347

Analysis of variance Summary
. Sum of

Source of Variation Squares da.f. Mean Square
Linear regression © 160.5796 2 . 80.28988
Residuals from regression 523159399 ‘ 25 20.94376
Corrected total 684.17375 217 )

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

Significance level = .0353
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variables), the variables vhat remained in the final regression equation. or
that wore among the last to L2 S:eoyﬁd out, were selected for inclusion in
composlite set of 'quaal:s tha

Four background wvariables, five time JLIOLaLlaﬂ Vdrlaulf:, one expenditure
variable, one self-concept wvariable, and two organizational variables were in-
cluded in Set 1. : \

Table 33 displavs the relationship to mathematics achievement of the 13
variables included irn the composite set. The coefficient of multiple corvela-
tion for this set of variables, .8762, accounted for nearly 77 percent of the
varianTe in mathematics achieovement,  The ¥-ratio was statistically significant

1
RN R
as the a0l Lovel.

5
1

Application of the backward stepwise regression prccedure, summarized in
Table 34, resulted in removing e’ght variables from the equation. Instructional
saarices per pupil (SALARY) was the first variable removed ard time in one-to-
one mathematics instruction (MLTOl) was the eighth variable remowv~d.

The final regression equation 1s shown in Table 35. The five variables
retained in the final equation produced a coefficient of multiple correlation
of .8350 and accounted fc - 73 percent of the variance 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 coefficiepgt cf .797 that was statistically significant at beyond
the .0001 level. Time spent in large group instruction in mathematics (MLARGE)
was 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 tilose of total time devoted to reading instruction (TREAD)
and teachers' percception of the principal's leader behaviocr (PRLDRSHP) were
statistically significant at the .10 . level.

Recognizing that a measure of student self-concept such as social confl—'
dence may be considered as either an input to the educational process or an
output of schooling, and because mathematics achievement and social confidénce
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. Three?variables were removed from the first set: extent of
participation in IGE staff development workshops (BIQ6j), time allocated to
large group impstruction in' mathematics (MLARGE), and social. confidence (CONFIDNT) ;
two variables were added, schocl size (SCHSIZ) and teachers' total job satis-
faction (TOTJSAT). .The relationship of ‘these twelve variables to mathematics
achievement is shown in Table 36. The coefficierit of multlyle 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 vield®dd a slightly lower coefficient of ﬂultiple'boxre4
lation than the first set and explained about 6 percent less of the variance
1n mathematics achilevement.

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 varisble removed, and:teachers' perception of the
principal's leader beliavior (PRLDRSHP) was the eighth variable removed (Table 37) .

The final reqgression equation for this set of variables 1s presented in
Table 38. The four variables 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

1Yy

)
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‘TABLE 33

REGRESSION OF SELECTED VARIABLES
ON MATHEMATICS ACHIEVEMENT (SET 1)

Variable Standardized Partial
Regression Correlation Partial F Valvce Observed
No. Name Coefficient Coefficient (1 and 14 4.€t.) ' Sig. Level
2 BIQ2Z .0741 .085 ;10173 . 7545
5 BIGS .0941 <157 .35609 .5002
5 B1Q6 ~.0869 -.0973 1221% 731¢
7 BIQ7 .2156 : .288 1.26443 .2197
32 MITOL ~.2078 ~-.241 .86003 3694
33 MSMALL : .0502 .075 .07984 ‘ .7817
34 MCLASS -.0706 ’ -.087 .10588 ‘ .7497
35 MLARGE .4112 .493 4.49519 .0523
61 TREAD -.1746 -.282 +.20511 .2808
106  SALARY -.0342 . -.059 .04912 .8278
115 CONFIDNT . 7820 .678 ‘ 11.90429 | .0039
126 PeTDRSHP | -.2804 -.355 2.01282 C 1779
129 DIATOTQ3 .0886 .106 - .16009 .6951
CONSTANT TERM = 13.9241030
R = .8762
R2 =..7677
Analysis of Variance Summary
Sum of
Source of Variation Squares d.f. Meian Sgquare
Linear regression 525.22214 13 . 40.40170
Residuals from ;egression : 158.95161 14 11.35369
Corrected tstal . $84.17375 | 27

F~-Ratio = 3,56 (with 13 and 14 d4d.f.)

Significance level = .0125
—- {
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TABLE 34

i

SUMMARY OF STEPS: STEPWISE REGRESSION OF SELECTED
VARIABLES O MATHEMATTCS ACHIEVEMENT (SET 1)

No. of
Step Change Observed Variables
No. Variable i R2 in R? Sig. Level in Equation
VARIABLES .8762 L7677

1 SALARY .8757 .7669 -.0008 .828 .13“

2 MSMALL .B748 .7652 -.0016 .752 12

3 DI? OTQ3 .8738 _ .7635" _ -.0018 .733 11

4 BIQ6 8727 .7599 -.0036 - .617 10

5 BIQ?2 8686 .7545 -.0054 .533 9

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

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

3 M1TO1 .8550 .7310 -.0Q48 .542 6

Y
4,
6H.)
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TABLE 35 : 55

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

variable Standardized Partial

Regression Correlation Partial F value Observed
No . Name Coefficient Coefficient (1 and 22 d.f.) Sig. Level
2 BIQ2 .012 .9560
5 BIQS .108 .6229
6 BIQ6 -.177 .41986
| 7 BIQ7 . 2685 .427 4.91467 .0373
32 MITOL -.134 .5425
33 MSMALL . 216 .3223
34 MCLASS -.129 .5577
: 35 MLARGE .3414 .532 8.70208 .0074
61  TREAD . ~-.2226 ~.362 3.31998 .0821
106 SALARY ( ~.063 ‘ .7752
115 CONFIDNT .7025 .797 38.35974 .0000
1126 PRLDRSHP -.2076 ~.366 3.40968 .0783
129 DIATOT3 .136 ’ .5367
CONSTANT TERM = ~4.63494
R = .8550
R2 = ,7310
\ Analysis of Variance Summary
Sun of
. Source of variation Squares d.f. Mean Square
Linear regression 500.11691 5 100.02338
Residu ls from\%egression . 184.05684 22 | 8.36622
Corrected total 684.17375 27

F~Ratio = 11.96 (with 5 and 22 4.f.)

i

Significance level = .0000




56 TABLE 36 .
REGRESSION OF SELECTED VARIABLES
ON MATHEMATICS ACHIEVEMENT (SET 2)
V;;ldblv S'undurdﬁzod Partial o ) N R
Redgression Corrclation Partial ¥ Value Observed
7?0. Neame Coefficient Cocffiroirent (; and 15 d:f.) Siq:‘ngg}w
2 AL - 464 -.596 $¥.27005 L0115
5 BIQS L2672 .407 2.98670 .1045
7 RIO7 LA2Y5 556 ¢ .70%906 .0205
32 MITO] L2153 254 1.03047 .3261
33 MSMALL .2101 .224 .79227 .3875
34 MCLASS L0350 .039 102236 8826
6l TREAD -.3447 -.448 3.75908 .0710
105 SCHSiZ ~.3326 -.368 2.35229 .1459
106 SALARY . ~.0400 -.056 .04738 - .8306
126 PRLDRSHP -.7832 -.501 5.02515 .0405
127 TOTJISAT .7352 .474 l 4.35404 .0544
129 DJATOTQ3 - .0487 .047 .03311 .8581
CONSTANT TERM =  56.358443
.R = .8438
_R2 = .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

FeRatio = 3,909 {(with 1.2 and

Significance level = .0210

O
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TABLE 37

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

. N No. of
Step . Change Observed Variables
No. Variable R R2 in RZ Sig. Level in Equation
ALL FREE
VARIABLES .8438 .7120
1 ., MCLASS .8435 .7115 -.0004 .883 12
{
2 ! DIATOTQ3 .8433 L7112 -.0003 .895 11
3 SALARY .8427 .7101 -.0011 .801 10
4 MSMALL .8279  .6853  -.0248 231 T 9
5 M1TO1 ©.8093 .6550 . -,0304 . .192 8
6 TREAD .7848 .6159 -.0391 .148 7
7 TOTJSAT .7514 .5645  -.0513 .109 6

8 PRLDRSHP .7480 .5595 ~.0051 .617 5

by s

e




58 TABLE 38

FINAL EQUATION:

ON MATHEMATICS ACHIEVEMENT (SET 2)

Partial

Variable Standardizoed

RECRESSION OF SELECTED VARIABLES

CReygression Correlation Partial F Value Observed
No. o N.ame cCosffictent Cocff i(,:r._i.e nt (1 ‘mdr v 2 '3” d. f ) Sig Eiwfl_
2 BIO2 - 3256 -.518 8.44224 D080
5 BIS L3978 .495 7.48152 .0118
7 BLQ7 .3283 .4 30 5.204S8% .0321
32 M1TO1 .181 . 3981
33 MSMALL ) —-.043 .8429
34 MCLASS ~-.091 .6713
6l TREAD —.180- .3996
105 SCHSIZ -.3225 -.423 5.02646 .0349
i%e SALARY ~.060 .7823
126 PRLDRSHP -.107 .6173
127  TOTJSAT .082 * .7032
.129 DIATOTQ3 .065 .7639
CONSTANT TERM = 52.91 lf) 72
R = .7480
R2 = .5595
Analysis of Variance Summary
Sum of
Source of variation Squares d.f. Mean Squarc
Linecar regression 382.77125 4 95.69281
Residuals from r,”{l’,‘!:,,‘.?f'vi"" 301.40250 23 13 10446
" Corrected Total H84.17375 27
F=Ratio = 7.8 (withe boand 23 10r))
Significance level = 0006
)
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significant at the .00l level. The four variables retained inathis equation
consisted of three staff background variables: present enrollment in a degree
program (BIQ2), sex (BIRS5), and years of teaching experience (BIQ7), 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 conditjons 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 suggzst 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.
vVariables retained in the final eguation for Set 1 were not retained in Set 2
and vice-versa. These results clearly indicate the sensitivitv 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 included 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 thHe regression equation, or in the deperndent
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
selfxconcept. Consequently, it was decided to investigate the relationship of
various 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 r2ading achievement
and mathematics achievement are shown in Appendix A. The intercorrelations 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 examiq}ng social confidence. Variables
from each of four categories--staff background, time allocation, instructional

expenditures, and organization--were employed in separate stepwise regression
ny -
ERIC e
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TABLE 39
INTERCORRELATTIONS OF SUBSCALES OF THE SELF-OBSERVATION SCALES
(N=28)
= 7 setf 7 social Social School Teacher Peer
Variable Accept. Secur.  Matur. Cogfi;MWﬁ@ﬁf{;;““_ﬁﬁg}}:____ﬁgjjig
Self
Acceptance 1.000
S Secur ity .533 1.000 .
Social
Maturity .132 450 1.0C0
Social
.Confidence . 582 302 .783 1.000
School ' '
, Affiliation .107 ~,010 -.480 -.242 1.000
Teacher ]
Affiliation .894 , 446 .774 .676 .099 1.000
Peer
Affiliation . 880 L7715 .853 .774 -.174 .809 1.000
o
1
-
Q { <
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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 werxe selected for inclusion in
the initial regression equation. The results of the initial equation are shown

\\én 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 Socjal confidence.

Application of the backward stepwise regression procedure resulted in re-

_moval of seven variables from the equation. Nuamber of offices held in profes-
sional organizations {BIQl4) was the first variable removed and number of dis-
trict committee memberships (8IQl1l) 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 .0l level. Present
enrollment i.n a degree program (BIQ2) had a partial correlation coefficient
significant at the .0l level and participation in an IGE staff development work-
shop within the past two years (BIQ6), years of teaching experience (BIQ7),
and overall feeling about the school (BIQ20), had partial correlation coeffi-
cients significank at the .05 level.

Time Allocation Variables

Ten variables measuring various aspects of the way teachers .eported
allocating their time to both instructional and noninstructional activities
were selected for inclusion in *he regression equation. The results of the
initial eqguation are shown in Table 43, The 10 time allocation variables pro-
duced a multiple coefficient <l 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 spent in pupil supervision (IIJA) was found to have a partiel
correlation coefficient significant at the .05 level.

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 fina. equation are shown in Table 45. The only variable
remaining in the equation, noninstructional time spent in suyarvision of pupils
(IIIA), produced a correlation of .3515 and acccunted 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 cha- the way in which
teachérs allocate their time o instructional and noninstructional activities
has little relationship to social confidence scores of pupils.

e JEEN
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TABLE 40

.

REGRESSION O SELECTED STAFF BACKGROUND

S VARIABLES ON SOCIAL CONFIDENCE
o V;;;iisixlw V St.}“(hxf(iiﬂ'ii f*irﬁi@rL S o N T
Rugress Lon Correlation Partial F Value Observed
No. | Name  Goutfiewent  Coeffielent (Lawd 1o dif)Sig level
1 BIDL . -.1772 -.225 .84953 3704
i 4 BIQ2 ~.4775 -.557 7.19297 0164
5 BID5 . 1930 . 246 1.03196 .3248
6 BIQ6 .3432 .366 2.45718 .1358
7 YBIQ7 L3931 .279 1.34754 .2627
9 BIQé L2174 .213 . /6081 .3960
11 .BIQI1l1 . 3006 . 390 2.87427 .1094
12 BIQL2 -.2827 -.310 70092 .2106
14  BIQl4 -.0025 -.003 .0018 .9896 ;
15 BIQLS -.0948 -.070 .07865 .7827/
20 BIQ20 .3483‘ .266 1.21775 .286,/1/
CONSTANT TERM = 4797.525
R = .7776
R2 = .6046
Anairysis of Variancé Summnary
: . Sum of
Source of variation Squares da.f. Mean Square
Linecar rcéression 1546800A 11 140610
Residuals from regress.on 1011400 16 £3212
Corrected totel 25538200 27
P~Rat1o = 2,22 (with 1L and 1o 4000 :,
r 7
Significance level = ,0711 LN ’
) v
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TABLE 41

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

No. of
Step Change Observed Variables
No. vVariable R R in R2 Sig. Level in Equation
ALL FREE
VARIABLES L7776 .6046 12
J 1 BIQl4 .7776 .6046 -.0000. .990 11
e
o2 BIQ15 .7763 .6027 -.0019 .77 10
3 BIQ9 .7623 .5811 -.0216 . .336 9
4 BIQ1 . 7449 .5548 -.0263 .289 . 8
5 BIQ12 .7358 .5414 -.0134 .446 7
6 BIQS .7106 .5050 -.0364 .211 - 6
7 BIQll . 6680 .4462 -.0588 .120 5
,/’j-//
7
\ )
\ ;
/
\ /
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TABLE 42

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

variable Standardized Partial

Regression Correlation Partial F valuc Observed
No. | Mame  vosfficient  Cofficiemt  (Land 23 d:f)  Sig. level
1 BIQL -.073 .7343
2 BIQ2 -.5209 -.566 10.81857 .0N32
~

5 BIDS .298 L1571
6 BIQ6 L3051 .415 4.78583 .0291
7 BIQ7 . 3630 .403 4.46024 .0458
9 BIQ9 .154 .4732

11 BIQI11 - ' .326 .1202 .
12 BIQ12 -.112 .6030
14 BIQl4 .088 .6833
15  BIQLS -.053 _ +8053

20 BIQ20 . 3581 . .401 4.39764 .0472 ,

CONSTANT TERM = 4998.47

R = .0680
2
R™ = .4462
Analysis of Variance Summary
N
Sum of
Source o Variation 2 Squares d.f. Mean Square
Lina2ar regression 1141400 4 285360
Recstduals from regres:iion L1L6700 23 615927
Corre. vod total 2758200 27
Yerabtio, o Lo 3 (with b oarnd 08 dofL) N
~—. significance level = 0062

Q ' o
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TABLE 43

REGRESSION OF SELECTED TIME ALLOCATION
VARIABLES ON SOCIAL CONFIDENCE

Variable Standardized Part:al

Regression Correlation Partial F value Observed
No. Name Ccefficient B Coefficient (L and 17 d.f.) Sig. Lewvel
53 II1A -.45237 ~.493 ~ 5.46975 .0318
54 IIIB -.2792 -.296 1.62844 .2191
55 IIIC -.1888 ~-.177 .55118 .4680
56 IIID .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 = .0204
R2 = ,3849
Analysis of variance Summary
Sum of
Source of variation Squares a.f. Mean Square
Lirear regression % 984560 10 98456
Residuals from regression -/ 1573600 17 o 92565
Corrected total 2558200 27

F-Ratio = 1.0€ (with 10 and 17 d.f.)

"significance level = .4377
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TABLE 44

SHMARY OF OTERDG: STEPWISE REGRESS JON O SELECTIED TIME
ALLOCATION VARIABLES ON SOCITAL CONFIDENCE

) No. of
Step Change Observed Variables
Ne. Variable & e in R? Si1g. Level in Equation
ALl FREE
VARIABLES L0204 . 3849 11
. &
1 TMATH Loldl L3820 -.0029 781 10
2 TREAD NER NIV L3795, 0 -.0025 .789 S
3 TSGCC L6102 L3724 ~.0071 LHAD 8
4 rltol .5980 .3576 -.0148 .501 7
5 11LC .5788 . 3350 -.0226 - .400 ¢ o
[} T'SMALL .54€4 42985 -.0365 .284 5
7 TLANG .5065 .2565 -.0420 .253 Ty
8 IIID L4566 . 2087 -.0478 .226 3
9 IIIR - L3515 L1235 -.0851 .114 2
1
-
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TABLE 45

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

L T I T ST T I —e T

variable Standardized Partial

Regression Correlation Partial I' value Observed
TS;,_WM“EET?_NH_A_“ Coefficientw‘ Coefficient (1 and 26 4.f.) Sig. Level
53 1IIA -.3515 ~.351 3.66478 .0666
54 IIIB -.312 _ ©.1135
55 IIIC .075 .7104
56 IIID .217 | .2761
61 TREAD .067 o .7380
62’ TLANG - .211 : ‘ .2906
63 TMATH ' .061 : L7624
65 TSOC | | s .177, ‘ .3771
67 T1TO1 1291, - .1403
68  TSMALL . -.249 . ' .2103
CONSTANT TERM = 5533.11 .
R = .3515
R2 = ,1235
Analysis of Variance Summary
‘ Sum of -
Source of variation Sq.ares d.f. ° Mean Square
Linear regression ; 316030 1 E' A 316030
Residual; from regrecsion 2242100 . 26 o m/J/86236
* Corrected total ' 2558200 - abwé?i"’m: i .
F-Ratio = 3.66 (with-1l and 26 d.f.)
Significance level = .0646 \
:
&“3 " '
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ThHe soame anotew 1onal cxpenditure variables that were regressed against
reoviinag achitevement and mathematics achlievement scores were also regressed
Gagalnot the soo1al confidence scor.. The six instructional expenditure

variables orodused o coefficient of multiple correlation of .5359 and ~ -ounted
Sop ettt peer cont e bhe varianice Inosocial confidence. The F-rati » was not

significant at the (1o level. The results of the analysis are displayed in
Table 3.

The results obtained from the backward stepwise regressicon procedure are
swmmarized in Table 47. All of the instructional expenditure variables evcept
instructional salary (SALARY) were dropped from the equation.

The final egquation, 1n which only instructional salary (SALARY) was re-

v i, 15 shown in Table 48. Instructional salary correlated at .405 with
14l confidence  which was significant at the .05 level. This variable

Wl arccounted £or about 1o percent of the variance in social confidence scores
compared with the oo percent accounted for by the entire set of six expenditure
variabhlees. Ay owas tine caoee with time allocation variables, instructional ex-
cenditures oxtnbrred liotle relatinnship with social confidence.

Organizational Variaples

Ninr: variables reflecting various measures of the school organization

v .2 selected for regression against social confidence. The results of the
initial regression are shown in Table 49. This set of variables produced a
coefficient of multiple correlaticn of .4471, accounting for about 20 percent
of the variance in social confidence. The F-ratio was not significant at the
14 Lewel. None of the aariables exhibited partial correlation coefficients
s1gnifircant at the (lu level. Application of the backward stepwise regression
orocedare revealed that none of the organizational variables met the criterion
for retention and further analysis of this model was abandoned.

Compen. che YVaritables
Al A M

Pwelve variablen were seiccted from amons the t ur groups of variables
anaiveesd previonsly.  Four measured various arsoacts i staff background,
four measqaresd Lime gl locat con, two were organi: tional measures, one measured
cxpenditure, and one measur d school size. The results of the initial re-
iression eduation are reported in Table S0.  The coefficient of multiple
correlation for the 12 wvariables was (8516 and they accounted for over 72 pe:i-
cemt o of the variance an social confidence. The F-ratio was significant at

tine Lo lovel, “f thie )2 individual variables, the partial correlation
cocfficient of precent enrollment 1 a degree program (BIQ2) was significant
at tine .05 level and the partial oorrelation coefficients of noninstructional

time spent io supervision of pupirls (ITIA) and school size (SCHSIZ) were both
Significant at the 10 level. o -

The results obtained from the backward stepwise regression procedure are
summary zed in Table 510 Five variables were removed from the equation.

The seven variables remaining produced a multiple coefficient of correla-
tion of _BUu3n,  The seven variables accounted for abouc 64 percent of the
vartance in socral confidence compared te the 72 percent accounted for when aIl
12 variables were included in the equaeticon, The F-ratio was significant at the

Yy
&]:J
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TABLE 46

REGRESSION OF SELECTED EXPENDITURE VARIABLES
ON SOCIAL CONFIDENCE

Variable Standardized Partial

Regression Correlation Fartial F value Observed
No. Name Coefficient Coefficient (L and 21 4.£.) 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 .06l .07816 . 7825
111 CAPITAL -.2538 -.187 .75804 .3938
CONSTANT TERM = 4903.4096
R = .5359
R2 = .2872

Analysis of variance Summary
.
Sum of
Source of Variation Squares da.f. Mean Square
Linear regrassion 734780 6 122460
Residuals from regression 1823400 21 86828
Corrected total 2558200 27
fF-Ratio = 1.41 (with 6 and 21 d.f.)
Significance level = .2571
5
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SUMMARY oF

Step
No. Variable
ALL FREE-m"
VARIABLES
1 PLANT
2 SUPPLY
3 OTHEREXP
4 CAPITAL
5 BOOKS

STERL

TABLE 47

STEPWISE
VAKIABLES

L2872

L 21346

L2756

L2534

L2080

L1637

(e

g

REGEESSION OF SELECTED EXPENDITURE
ON SOCIAL CONFIDENCE

No. of
Variables
in Equation

Chanage Observed
in R® Sig. Level
-.0027 783
-.0089 605
-.0163 .479
-.0513 .209
~.0444 .248

@




TABLE 48

FINAL EQUATION: REGRESSION OF SELECTED EXPENDITURE
VARIABLES ON SOCIAL CONFIDENCE

xdmC;;I;;le Standardized Partial
Regression Correlation Partial F Value Observed
No. géme Coefficient Coefficient (1 and 26 d4.f.) Sig. Level
106 SALARY .4045 .405 5.08774 / .0327
167 SUFLLY .098 .6284
108 BOOKS L2 .2477
109 OTHEREXP .01l .9579
110 PLANT .178 ‘ .3744
111 . CAPITAL -.023 | .9084
CONSTANT TERM = 4986.54C5
R = .4045
ﬁz = .1637
analysis of variance Summary
Sam of
Source of Viriation Squares d.f. Mean Sguare
Linear regression J.3660 1 418660
Residuals from regression 2139500 26 8228t
Cerrected tota:i 2558200 27
F-Ratio = 5.09 (with 1 and 26 4.f.)
Significance level = .0327
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P-Fatio = .50 (with 9 and 18 ¢&.fF.)

Significance lowvel - 55657

No wvariable cnould !+ retained and analysi

s of the mode

VARTIABLES
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and
1.17958
.87927
.00249
. 37906
.00119
.00207

.54004

.65852

d.f.

Lew

1

Valne
12 4. .}

}

was abandoned.

Obhserved

Cia,

Leve!

.2918

. 3608

.9607

.5458

.97
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.4719

4277
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TABLE 50

73
XECRESSION OF SELECTED VAFIABLES
ON SOCIAL CONFIDENCE
Vagiggigu—_iﬁﬁﬁﬁgganda;dized Partial - i
Regression Correlation Partial F Value Observed
No . ia_ng__n/i/cdéf;icient Coefficient (1 and 15 d.f.) Sig. Level
> BIQ2 ~.4\3\’:41 - 530 5.85497 0287
€ BIgHS .l7b6 .201 .63074 .4395
7 BIQ7 L2416 .284 1.31833 .2689
20 BIQ20 .2583 .322 1.73805 .2072
32 HM1TO1 . 2486 .36% 2.67008 .1231
33 MSMALL -.1782 -.185 .53450 .4760
53 I1IA -.377n0 -.422 3.24672 0917
72 TBLTOT L1425 .192 .57472 .4601
105 SCHS1Z -.3622 -.421 3.23312 .0923
106 SALARY ~-.0547 -.073 .07986 .7813
126 PRLDRSHP -.23582 -.237 .89470 . 3592
127 TOTJISAT . 2884 171 .44971 .5127
CONSTANT TERM = 5614.41138 ’
R = .851¢6
R2 = 7252
Analysié of Variance Summary
Sum of
Source of “ation Squares d.f. Mean Square
Linear regression L5200 12 . 54600
Regiduals from © ression 703000 15 46866
Corrected total 2558200 27
F-Ratio = 3.30 (with 12 and 13 1.£f.)
Significance level = .016
8



SUMMAREYT O . OF SELECTED
Y CONEIDENCE
No. of
Step _ Change Observed Variables
No. variable 3 R in R2 Sig. Level in Equation
ALL FREE
VARIABLES L5516 L7252 13
1 SALARY K507 L7237 -.0015 . 781 i2
2 MSMALL RRE T SRR Lilns -.0044 .496 1.

3 TBLTOT L3d L . 7093 -.0061 .554 10

4 BIQ20 L8207 L6736 ~.0357 .155 @

o
w
-

L
»

.80 36 .0453

.0278 .219 8
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The results of the analyses sugges: <hat this measure of school output,
soclal confidencs, can be predicted with considerable accuracy using a set of
school input and process varlables. Tne most 1seful independent variables

tended to reflect the ambience of the school rather than specific aspects of the
instructional process. Variables such as yegars 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-
veyved a plcture of the unigue gqualities <wsichin @ school rather than revealing
specific 2lements of the 1nstructiona. ;rocess thnat strongly influenced the

soclal confidence of staldopnr-. e e o Soclel! confidence appeared o be re-
lated more to the qgeneral atmo - vhere of a schocel than to the: Instructicnai pro-
cess varlables for which measur.-: were available.
£
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FINDINGS AND TMDLTCATIONS

In th's cenc.ud:ing section ve shall first deal with the fi. 4ings of the
N P . . - . = L
study in the context of the conceptual framewcrk introdwced i~ Chapter I. We
: - . N v
shall then discuss the implications of the study for further research. \\
FINDINGS
It shoulq e ot -1 at the cuts o that generalizations based on the findings
nbtalned i1n this rescarch are unwar: anted. The limited sample size, the shcrt-
comingz F the daca baze (in terms £ beth data guantity and gquality), and the
exploratory nature of _re researc'. all emphasize the dangers of developing gpres-
criptions for change 1n cducatic.al policy on the basis of . r findings. It is

for these reasons that the firniings are reported in terms of the percentage of
variance accounted for by a set of variables rathar than the response of the out-
put to a specified change in input. The findincs of the study do, however,
suggest some promising avenues of investigatica for those interested in the
linkages between inputs, -rocesses and outputs in the process of schooling. The
conceptual view of thr . iucational production p.ocess under school conditions
described i:: Chapter 1 provides a useful framework “5r discussing the findings.

4
Y

Input§ 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 ir this regard but
it proved impossible to obtain data for the individual schools included in the
sample. Census data for an entire school district were available but not for
the individual «lementary schools within a district. The district-wide data Y
were not considered appropriate for .. ¢ in a data base where all other data were ™~

.specific to a single school.

¢
Resource Inp 53
Some data w-re avallable for three types of resource inputs: students,
teachers, and instruction 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 cnly data available moncerning students were the scores on t.e Self-
Observation Scales, that provided a measure of student self concent. However,
tliese data were not the scores for individual students; thev were the average

/

.
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Resource Input Mix

Tw2 sets of variables that measured aspect: " the resource input mix were
obtainad: +time allocation of teachers and organizational/administrative
arrangements. Toachers reported the allocation of their time to direct 1ni.truc-—
rion and to noninstructiornal activities. The ~'rect instruction category was
further subdivided by time allocated to variou:, subject areas (reading, mathe- |
matics, cto.) a ¢ oy mode of instruction (large group, one-to-one, etc.). The
ROt St long . categore was also subdivided by type of activity (supervision,

tannlney, reeoord s -y, vc.) . This procedure yielded a matrix o€ 52 variables.

Tt should be noted Ehat the time allocation data were obtained from reports sub-
mitted by teacners witi. no external validation. No data on how pupils in tne
I&R unlits spent their time were avallab.e.

Time allocaticn. The time allocation veriabl. were of -limited use in ¢X-
rplaining the variance 1in reading, mathematics, and social confidence scores.

A set of 12 time allocation variables accounted for only 44 percent of the Var%ance
in reading achievement scores and the six variables retained in the final equation
accounted for only about 37 percent oi the variance. Th2 six variables that
exhibited statistically ignificant partial correlation with reading achievement
included: time allocated to onéw=to-one, small group, and class size instruction
in reading; total time allocated te‘instruction in reading and in language arts;
and noninstructional time allocated to sup.xvision.

A similar set of 12 time allocation varizbles 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 «orrelation 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
a_.me accounted for 12 percent of the variance in the dependent variable.

rganization. The set of nine variables classified as organizational
variables included 'such items as teachers' ratings of the principal's leadership,
teachers' de-isionf involvement and job satisfaction, and teachers®' ratings of
the extent to whnich the IGE model for instru.tional programming actually had
been implemented. These variables were assumed to measure various aspects of
the instructional clihate of the I&R unit in which data were gathered rather
than directly measuring the resource-input mix. The entire set of organizational
variavles accounted for about 45 percent of the variance in reading achievement.
The three variables that had statistically signifi -ant partial ccrrelations with
reading achievement {(involvement of teachers in de.'lsion making, job saticfaction
of teachers, and teachers' perception of .the principal's leadership; accounted
for 33 percent of the variance in this measure, with the principal's leadership
exhibiting a ne,::ive partial correlation.
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vocbanted for oonl oo seer e ot sin varane in this dependeat variable.  None
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of tne organizateonisd 1 SER v o1 statistically significant
carti oL correlation wishoo .
MtIoat s ot Zunooling ! .
P
e T T ) i T <ol 1 this ovudy were somewhat limited, parvi-
CaLoaro s e D v v o G0 PUTs SUTYGS by the conceptral frameworx.
Corree lweed ot ot ranees ouputs: o measures of student achlevement in

readingg amnd matro et 5oL sndl oo Ly scores on standardiced tests, ar
measare of student soif- concept a3 lndicated by the subscales of the Zelf-
Observaition Scales.  Long range outputs, monetary cutputs, and jolnt outputs
were Lot represented 1n the measures of output employed in this study. !
Input/output ' reading. Following the analyses discu:sed in the preceding
chapters, a composife set of varzables consisting of the most useful wvariables
Select.ol from among cach. of the categories was analyzed to determine their rela-
tronship to reading ohievement. It was found that a set of 12 variables
vooounted £or nearly 72 wercent of the variance in reading achievement scores.
Pl ar e 10 owaraat e exiilbited statistically significant partial correlations
with reading achirevement aned the five together accounted for over 57 percent of
thve variance . The parcial correlations »f time allocated ‘o reading instruction

N
DR |

In class size grodapns and Readership of the principal were negative; those of years
of teaching experience, lhnstructional salary per pupil, and teachers' total job
satisfaction were oositive, / .

When social confidence was treated as an 10 oswur and includéd i the set of
tndependent varyabi-o, the V3 variables oxplained 59 percent of the variance

in reading achicvement . However, only two of the variables in this set woere

found to mave statistically significant narrial correlaclons with reading

[N WAV TS S Thoe we cwo wartables (mime aliocatred to large group instruction in
veoding ol ooy e ek lained B6 porcent of the variance 1novedaaing
Letea T

Ca. wWnen L2 ot the moo st useful independent variables

Categories were reqgressed agalinst mathematics
dohevement ey were Pond ot aecount for wver 71 vercent of the variance in
tredepeencdent vy cales oy e 12 variables ekXhiblted statistically signi-
PLosant saarbtral oo e lat v witn mathemat s o achievement o nd togetiihr acoounted
tor oo geeroont or thee Sariance, Tave staff background varlables--onrolimen
I degress Lrogram, rotio ol malsr o female teachers, and ye ©s of teaching
expericace--were Sorrelared positive s wilth mathematics achicvement, while school
slze was corrcelated negative by, ' .

wWhoen cocial o contidern w0 wer freatod o ap input vartable and yrecoleded an the
Fogreasion, bhee oot oof L3 ndepercdent vaciables accounted for rearly 77 percentd
£ othee ariance b Matipmatyocs eechitevenent . Dive of the L3 varrables wore round

\
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dence, was selected to serve as a proxy measure of student self-
corzest and was used as uvhe dependent variable in a multiple regression eguation
in which 12 variables selected £:om among the various categories served as in-
dependent variables. The set 2 12 variables accounted for ovér 72 percent of
the var:ance in sccial conf::ence scores. Seven of the 12 wariables were found
to have statistically sign.ficant partial correlations with social confidence.
Toe seven variables togetrher accounted fer over 64 percent of the variance. En-
rollment 1n a <degre.: program, vyears of teaching experience, time alloceted to
Lne-to-one 1astruction in mathematics, and iob satisfaction of teachers were

o socral confidence scores of students; time allocated to
i, wthool size, and the leadership of the principal were

o)
= O

reijated positivel

superVisien of pul

related negativel,.

IMPLICATIONS

No implications for educational policy gi practicz are claimed as a result
of this research. Although it has been fashicnable fcr researchers who employ
the production fuaction technigue to suggest {if not to explicate) implications -
for educational pclicy. cr practice drgwﬁ‘from their work, we believe that
:dentifying implications for practice or policy as a result of this research is
unwarranted. The limited 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 ervoneously, despite
the caution  sounded by researchers. To discourage the misuse of the results
of this resear:h, we nave deliberataly chosen to publish oﬁly the Stanﬁgrdized
regression coefficients for the rearessicn analyses reported in Chapter III. Ve
hope :n this way o avold the temptation to make statements councerning the
affect of A svecific i change 1n input on a given output. Such statements are
unw - ooed on othe bas:a of data cbtained from one TSR umio in sach cof 28 IG
ailementary schools. A number of implications for future research may be drawn,
howevar, and they will pe identified and described inr this concluding section.

~

Coaceptual Fracoowork

The conceptual franewpfk wf the educational ‘produztion process relatead to
formal schooling waskuseful,Ln cNssifying the data employed in this study.
The framework indicates the logical ralationship of input and process - riables
to educational outazomes; Lt aces/not indicate the nature of the linkages thrugh
which ‘inputs are transformed into oucputs in the educational process. ' These
linkages can be determined wrly through additional careful research. The frame-
work is heur.s:ic in that it qeherates questions and suggests testable hypotheses,
Lat iLhdoes no® provide simple answers. ' . '

Yy - ——g
Q A .

ERIC ) | '

Aruitoxt provided by Eic:

v



STOorLunatesly, 1 varialolees weere avallablo for the yarts of the framework

lJDLlCd “Inputs from the Extornal Envirvonment" and

'Svstem Controts."  In view
of the impcrtancs attached to such varlables by previous researchers, and their
prominence 1n the gencralized #ducational producticen function, it is 1mperative
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

SCOres on the s cf the Self-Observation Scales. In view of the importanca
ascribed e itndividual studenc ondowments 1o the generalized production function,
additional data concerning tne characteristics of individual students should be

. obtainid in future rescarch. _ Additional data concerning the characteristics of
other human ‘inputs ({(tcachers, aides, administrators, etc.) wcould also be desirable.
The uscable data concerning material inputs Consisted only of expenditures
for instructionally related functions and objects. Data concerning the quantity
and Juality of instructional materlals, 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 measurcs of the resource’ input mix ubod in this Studv consisted of
estimates by teachers of the way in which the" allocated their time, and teachers'

‘perceptions of certain aspects of the organizational structure and the climate of
the 'school. Measures of the ways Ln which pupils/spénd their time in school are
needed and probably can only be gathered by careftl observatjion of individual
pupils in classrcoms. 2lso needed are more accurate data rgqardlnq the instruc-
tional decision making process in classrooms, as well- as data concernlnq the
implementation of imstructional deClSlonS with individual students and groups of
students. Data concerning the use of 1nstruct1onal materlal by individual students
and groups of students also are needed. :

The data concérninq 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 ilportant outputs of formal schooling, :
but they certainly do not cxhaust the' possibilities. Additional measures. of
outcomes need to be obtained in future studies. ) '

The data obtained from the Self-Observation Scale were partlcularly lntprestlnq
in that th:se,varlahLes were corgelated closely with studentZachlevement in reading
and mathematics. Student self-concept is both an input to the educational pro-
duction process and is, itself,' affected by the process. . It would appear that
longitudinal stuaies'with repeated measurements of individual students will
be required to sort out the input- and output-related aspects of student self-
concept. - .

,

Variables .

)
Soveral variable's wore 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 regression cquations. Each varidgble will be dis- i

" .cussed briefly: E ) T .
Enrollment of teachers in a degreo<Program. Student achievement scores .
. in reading and in mathematicsswere related positive'ly tothe humber of teachers -~
' in ‘the I&R unit who were involved in a, degree program. This finding supports
Marinelli's (1976, p. 124) gontehtion that, "one of the keys to the teacher’

N
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effect_veness appears tc te 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 questione not answered by this re-.
search. A teacher's 1nvolvemeht in a degree program may reflect a profe:sional
attitude, a desire to keep up-to-date with the profesclon, an aspiration

toward upward mobility or scme other attltudlnal characteristic. The result

may be improved professional competence that translates directly into improved -
pupil performance. The data did not indicate the nature of the degree program

in which teachers were enrolled, nor the intensity with which they Wwere” pursulng
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 achlewement in reading and mathematics
merits closer study in future research.

Years of teaching experience. Years of teaching experience was related
pogitively to student achievement in mathematics in the staff background regres-
sion, and to both reading and mathematics achievement in the composite regres-
sicns. A number of xesearchers have obtained similar findings, although it
generally is argued that additional experience increases teacher product1v1ty .
only during the early years of a teaching career (Marinelli, 1576, p. 127). The '
mean years of teaching experience for teachers in this study was 8.12 years, in- .
dicating a substantial portion of the teachers were near the beginning of thelt
careers. Additional research 4is needed to determine whether teachlng effectlve-
.ness reaches a peak and then decllnes as one gains additional experience and, if
such is found whether steps 'can be taken to avart such a decline, e.g., en-
couraglng experienced teachers to become involved in a program of study leadlng
to.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 proportlon of male teachers
exhiblting higher student achlevemqpt in mathematics. Whéther male teachers do,
'/ﬁ\indeed, teach mathematics 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 effectiveness of male and female teachers at the

- elementary level which results in sterebtyping on the basis of sex. ,

:Expenditures. Expgnditures for instructionally-related purposes were found
to be of little value fﬁ accounting for variance in student achievement. Per-
haps the failure to fird statistically significant relationships .can be attri-—

" buted to the relatively grosg expenditure data that were available. On the -
other hand it must be recognized that the amount of morney expended may be far
leSS‘lmportant the the purpose for which it is expended. No measures of the J
quality, quantity, or appropriaténess of instructional materials in the I&R ’
units were availabel in this study.. The availability of supporting services
.could only be conjectured and no data ncerning the adequacy of instructional
fac111t1es and equlpment were availab e. Future research should attempt to
gain more precise lnfbrmatlon éoncernlng not only the amounts of money that are s
expended, but the items that are purchased. . . i .

Time allocation by teaghers. The way in whlch teachers reported allocating (”.m;

y

their time bore no relationship to student achievement in mathematlcs, where
none of the time allocation variables’ exhibited statistically’ 51gnlflgant partlal
correlations with achievement in mathematlcs., Time allocation’ by teachers was ¢

-
-t
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to have statistically significant partial correlations-with reading achieve-
ment and mathematics achievement respectively, and accounted for a substan-
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The Intermediate
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the Self-Obs~srvation Scaies developed by
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and satisfactorily invariant across sex and race (Katzenmeyer and Stenner,

1976) .
1973):

\W

Social maturity is described as follows (Katzenmeyer and Stenner,

f

V'

Aildren with high scores on this scale know how they are
suppesed to think-.-and feel in a variety~of social situations.

They have learned the importance of such' notions as "fair play,
"sharing," "perserverarce,

"helpfulness,

"

and "generosity." Chil-

dren with low scores on this scale have not learned these notions
and are likelv to evidence behaviors that mest adults would charac-

terize as selfish, 1
related to this gcal
‘leader (-.51); I
sen other children h

Social confidence 10 described as follows (Katzenmever and Stenner, 1973):

nconsiderate,

roare: 1

appy (.31).

or immature.
like to pla§ only when I am the
alwavs have to be th® boss (-.46); I like to

Three items highly

Children with high scores on tihils scale feel confident of

s their ability te relate successfully in soclal

feel confident that

ar«e valued and cenjor
dcores have difficul
“others and see othef
themselves.
a>» plcking on me (-
(7.597;‘My“classpato

they ~an make friends
nl Dy>tfﬁ:ir friends.:
ty making friends, do
people as beirg more

LT1)

57 TiKe me (.56).

N .

Three 1tems highly related to this scalet aro:
Other children are often mean to me

24

situations. They
easily and. that theQ
Children with low

not feel valucd by
soclially adept than
Peolnle

How-

- 4

P

that measure seven areas of student affectivé

self-acceptance,
affiliation, teacher affiliation, and
The factor structure of the instrument is highly replicable
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SN e L TN n: FRTER R o TWD sulisodies end stunle
acnievemsnt in realina apd mathematles merit furtioor research. - The incor-
relatlonships of e varsables with student o ic achlevement over time

shonld be 1nvestigated through longitudinal st
»f individual students. Questions such as, &

2~

./

student self-concept over time?" and, "To what ex v are student sélf—%oncepts
alverad Dy Lhier academ: @ oertormanoe s merlt cons ablv more study byy those
WhO seek Lo undvrstuud s educationatl produution T ess.

Perceived l(duﬂrsﬂlu of the w»rincipal. '~ One of :.e most intriguing

‘findings of this study was the statis tically significant negative partial

. correlation between the leadershiy of the principal as perceived by teachers
znd student achievement in reading. Although the corresponding partial corre-
lations with mathematics achievement were not statistically significant, thev

<ith repeated measuremcnt.
.zemic performance affect

werz-consistently negative. This finding is similar to that of Boardman (1977).

The Principal Leadership: As sessment (PLA) from which the a : used in

thils study werce obtained was Jlowtpﬂ from the leadership pertion of the Survey

of Organizagions i1nstrument developed at the University of Michigan. The

leadership measures wers developed by Bowers and Seashore (1966), w~ith leader-
ship defined as, "organizationally useful behavior by one member ¢f 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. 67-63) : ’

To what extoent is{does) your principal

Scale I--Support

. ’

1. ... friendiv and easy to approach?
2. ... attentive tc¢ what vou 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 heow to improve your performance?

Scale ITI--Work Facilitation

L. ... vyprovide the help you need so that vou can schedule
work ahecad of time? .
2. ... offer new ideas for solving job-related problems?

Scale IV--Interaction Facilitation
, .

. ... encourage the persons who work with him/heor t2 work
. as a team? .
- ... encourage peoplo who work with him/her to exchange

. - <
opinions and 1deas? -
o

e

'Scdres for the leaddrship of the principal were derived by detetmining'the
_Inean score on. fach. szale and sumhing- thoamean -geores -to- obtaIn ar total ‘score

on leadership for each respondent. . : ’



tO The reason wihe thie percelved leadershiin of

CAETT OnLy

negatively to student achievement. - Perhaps, for
examjle, Féfche}e 1 schools where Students do well academically have higher
expettavions for those with whom thev work (both students and adm;nistr;tors)'
and, therzfore, are more likzly to be critical of the prihcipal's leadecship.
In anv --vent, the relationshirp

-

SDrinclials was related

of tae princival’s leadership to the outcomes

study . : .

Of scoouling deserves faret
The iob satisfaction expressed by teachers and the involvement ' f teachers
< in decision makind also wera related toe student achievement- in reading and
\mathematics respectively. As one would hypothesize, they also tended to be b :
h{thy-cérrelated with 2ach other. The relationship of the variables that
measure various aspects of school climate to student academic achievement )

merits further studv. .
\ ” -
Procecdures . -
i N

The multiy le regression vrocedures émployg’ in this study of educational
production functions yvielded some clues congerning input and process variables
that are most useful in- explaining wariance in student achievement in readinag
and mathematics. It should be noted, however, that the equations were very °
sensitive to changes 1n tne array of dependent. variables. This is illustrated,
L3 for "example, by the -changes in the statistical significance of the variables,
included in composite sets one and two when the array of independent variablis
was altered slightlv. . A number of variables that had been statistically signi-
ficant in one set of variables were not significant when included in aﬂsecohd

set of vice versa. _ . ” i

It is important to note that the partial correlation coefficients for
variables in a multiple regrgession equation are unique to the particular set o/
of independent variables inEVuded in the¢ equation. " They reflect that portion |

of the relationship of an independent variable to the dependent variable that '
1s independent of all other wvariables in the equation. Thus, as the composi-

tion of the set of independent variables is changed, the éartial correlation
coefficiernts of each variable with the dependent variable can-be expected to
change. Consequently, one should not read too much into any single partial
correiation ccefficient since it will depend upon the specific set of inde-
.pendent variables under étudy. '

——
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NUMBER ! VARLABLE
INSTRUCTIONAL TIME INCFORMATION G CASES MEA 5.0, ) VARLIANCE MINIMUM MAX IMUM CLASSIFICATION
"continued o d '

8, IIIF 24 3,23 2.18 ERVTIE R 9.0 617 fesource
Cleriral/secretaral: ’ Input Mix
Hours ‘wWevk

59. IIIG U S AR ES gL KINSIY] Kesource
Administrative: : Injut Max
Hours/week .

60. IIIH E 62 s T SIS Loz Kesource
Other non-ipgstructilonal ‘ . Input Mix
time: Hours/week . /"

6l. TREAD ~ 2 ol 2.04 4170 2.25 L. 00 7 Resource
Total taime i1n reading . Input Mix
ver school: Hours/week

L 62, TLANG 25 4,028 1.4l - 1,99 1.1 7050 Resource
Total time 1n languoeje o L Irput Mix

e ) - P

per ncehool:  Hoars/week - //

63.  TMATH 2 RN 1.26 1.074 { 1.00 8. 00 Resource
Total time 1n Mata jar N Input Mix

, o achoul: Ih-'uu,\/w»n-k

ha,  TSCI . s s 160 . 2.84 0,00 4.00 . Kesource
Total time 1n /sciencu Input Mix
per school: Hours/week N

3 . ] «

65. TSOC 2K 3,19 1.86 3.46 .00 9.00 . Resource

TJtal time in socia) ’ _Input Mix
" studies per /s.chool: . N
Hours/weck . - N

66. TOTHCUR " 2. 50 2,43, 5.89 0.00 - 7.67 Resource
Total time on other . A Input Mix
curricular subjects
per school: Hours/week - . T

67. T1TOL 2 L 720 5,11 - 26.158 1.00 21.00 Resource
Total time 1n ! : 1 for . Input Mix
all instructional areas:

Hours/week
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Total time 1n small yrouy. ) Input Mix
instruction for all areas: - '
Hours/week
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Total time in class = Input Mix
sized instruction for :
all areas: Hours/week

70. TLARGE 28 .20 .33 L112 . 0.00 1.25 Resource
Total time spent in large . ' . . Input Mix
group instruction (more . .
tpan one class) for all -
areas: Hours/weck N )

71. TOTHSZ | 21 L0l .06 .003 0.00 .31 Resource
Total time spent on’ : Input Mix
instruction for other ’
sized groups for all -
areas: Hours/weex

72. TBL’PQ’I‘ . 25 211, 36 4.54 20.616 14.25 36.00 Resource
Tot41 time allocated v Input Mix
to in‘s,truction per school >
(the 'sum of variables
61 through 71)

EXPENDITURE INFORMATION

73. PRSAL 2y 4515 201,49 419.76 13.68 FLL.EL Material
That part of the Resource
principal's salary for
instruction/pupil T . '

74. TCHSAL . 28 474.71 J4OVRT 19843.00 197.07 797.90 Material
Teacher salary for R : Resource
instruction/pupitl 1 () ’ )

o N - o E] <
O . .
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EXPENDITURE INFORAATION
continued '
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0.00

V.00

0.00

1.52

.38

dodu

7000

MAXTMUM

499 .9y

99

93,.90

‘}‘J‘.}.Q‘)

39499

20.00

999.9Y

*999.99

9493.99

999,94

999,99

999.99

999.399

994.99

999.99

999.99

99'?. ECR

REEPND]

299,19

15043.00

VARIABLE
CLASSIFICATION

Hdaterial
Resource

Matocrral
Kesource

Material
Hesource

Hdaterial
Resource

Material
Resource

Material
Resource

Material
Resource

Material

... Respurce.

Material
Rgsource
1

Material
kesource

.

Material
Resource

Material
Resource

Materaial
Resource

Material
Resource

Material
Resource

3

Materjial
. Resource

Material
Respurce
1
Material
Resource
Material

Resource

Material
Resousce

Material

Kesourge 7

Material
Resource



s NUMBER ‘/
INSTRUCTIONAL TIMQPiyfgggﬂflﬂN OF CASES MEAN
continued . .
37. AVEPKI 27 L7142
Average, itingipalts
Salary
.
UH. AVEATDE A HURETI
' Averadge Arde's sSalany
99. LAVESEC ’ s PEU NI
‘ Average seuretary's
_ salary
100, FRNGTCH | 2F )
At Teacher, fringe benet.it: b
101. FRNGPRI- o 75,176
Principal's fringe
benefits peér pupil .
102. FRNGAID . & 23 179,43
Aide's fringe benetit.
per pupti
103. FRNGEEC 26 72.94Y
Secretary's fringe N
bencfits per pupil
104. ULCOMP R 55571
Unit léader compensation
per pupil
T 105.. SCHS1Z . RE 462,25
Schodl size (total no.
of pupills)
106. SALARY 3 a3 T ale 95
’ Total salary for instruction L
f _peripupil o - ' - N
107. SUPPLY 2 15.637
Total expenditures tor \ .
supplies pers pupil \
108. BOOKS ; e o T 12730
i Total ?xpenditurﬁﬁ//
for books per puiil
'
109. QTHEREXP N X PN Ti i
: Total other expoenditures
per pupi!l s
\ .
110. PLANT 27 119,46
i . Total expend. for physical -
plant per pupil
111. CAPITAL -7 . ! 25 112.00
- Total expend. .for capital -
outlay per pupil ' ’
SELF-OBSERVATION SCALES (S0S) VARIABLES--STUDENTS
“. 112. ACCEPT 28 5071.3
Self-Acceptance
113. SECURITY & | 28 4956.6
Security
114. MATURITY . 28 amis.7
Social Maturtity :
115. CONFIDNT 2o 5410.4
Social Confidence - .
li6. SCHAF{IL 24 5214.7
quool.Affxlxatxon o
117. TCHAFFIL R YO
. Teacher\Asyxilatnnn
118. PEERAFFL 28 499470
Peer Aff:liation
- L ! ~
(4] ' )

ERIC

Aruitoxt provided by Eic:

. )
3,D. VARIANCE MINIMIM MAX I4UM
3270.1 1 eY 3000, 13000 24000, 00
1 el STV INSIE] _w-‘v.w) o750
Lol s Losd ., o A0, 0 7500,
(RN Jonlu. Ut SNV Y9499, 99
61.23 £8242 L 00000 999.99
389,61 151800 L0000 999. 99
2ul. 83 68554 . . U00V0 999.499
M -

L7810l . BUYY7 000y . 2..2900
147.91 39168 176.00 950.00
181.125 32853 . 232.74 940,13

Ld. 66 215.08 1.39 81.00

10,35 107.15 1.21 53.50

/"
P . R
261 D T\ bE 5 % 0000 999,99
177,95 J31666 s 109000 999.99
313.30 98159 L4700 999,39
-~ .
P

291.61 85037 4433.0 5551.0
227.41 51741 4630,0 5664.70
434.98 189200 3711.0 15528.0
307.81° 94745 4800 .5945
AN 116640 4697 5872

120, HE 1052550 1200 5488
Tl 34 . BEwls 4347, 5476

/ e

11;

97

VARIANCE
CLASSIFLCATION

P

s

-

Material
Resource

Haterial

Resourse

Maturial

Resource

A\

Material

Resource
)

/ Materidl

Resource

Material
Pesource

Material
Resource

Haterial
Resource

Material
Respurce

Material
Resource

Material
Resource

Material
Resource

Material
Resource

Material
Resource

Material ~
Resource

A

Y Human Res.
Input/Output’
Human Res. *

“ Input/Output
Human Res.
Input/Output

Human Res.
Input/Output .

Human Re:.
lnpuL/Ou\puﬁ

Human " Res.
© € Input/output

Human kes.
Input /Autput



E

Ed

[

- ¢
4 N

98 -
.
EXPENDITURE INFURMAT1UN
contlnued §

" READING ACHIEVEMENT VAR.
11, Wadlnn

Reading voorab iiary

COMPRES .

keading compreaien o
121, REAL

Total reading
MATH ACHIEVEMENT Vak
122, MATHOME
’ Matn computation
123, MATHCONC

Math concepts
12407 MATHAPRPL

Math Jppllu{lhnrﬂ‘
125, MATH .

Matn total .
URGANIZATLONAL VARIABLES THEORMATI 54
126. PRLDRSHP

Teacher perception ot

principal’'s leader

behavior: L = very
lrttle. . % = very great
- o ~
127. TOTJSAT
Cleachars!. total job
sdtisfaction: 1=
very littlee..)H =
1t -

yery yreat, s

128. DIASC3)3
-~

Teacners® decision

xnvolvemgpt (Unit)

I = very l:ittle:..

5 = very great

129. DIATOTQ3
Teachers’® decision
‘_Jnvblvcmcnt (Total) ™

‘w.f"’ I = very-little...

S

O

RIC  °

5 = very great

130. DIASCID4
Teachers' satisfaction
. with decisiton ihvolve-
ment (linit): 1 = very
i little...5 = very great

131, DIATOTQ4 .

, Teachers®’ satasfaction
with decision 1nvolve-
ment (Totai): L1 =very

- little...5 = very gkeat

132. IPMREAD v
*  Teachérs' pegception
of IPM 1mplementation
in reading: 1 @mvery
little. . .5 = very great

133, I¢MMATH \
Teachers' perception .
of IPM implementation
in mfnh: 1 = very
littleo..5 = very yrear

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

.

Aruitoxt provided by Eic:
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Ry

NUMBEK

i.dlat

1

L8224

L 6YG

L7000

.63

a0

]

7N

by .

VARLA

316

. 158

.412

273
270
! \_/r
i
) .
; fl
L2028
i
i
"

MINIMUM

EIPN

41.098

U9y

38.736

1.

o

.43

85

71

.75

A )

&

MAX IMUM

57.453
56,394

56.£50

57.456

1.76

vAkIABLE
. CLASSIFICATION

s

Huﬁan Res.
Output
Humon Roes.
Larput

Human Res.’
Lutput

Humarn Kes.
Outyput

Human Res.
.- Qutput

Human Res.
Output

Human Res.
output

Rusuhrcu
Input Mix

% Resource

Input Mix

Y

Resource
Input dix

Resource
Input Mix
N

Resouré‘\
Input Mix
‘

B Y .
"Resourcd
Input Mix

)
Resource
Input Mix

Resource
‘Lngut Mix

)
/

S*Resource
Input Mix
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. PRODUCT MOM%NT CO{RELATIONb OF INPUT AND PROCESS VARIABLES

WITH READING. AND MATHEMATICb SCORES
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NO.

AN

APPENDIX B

pPrODUCT MOM{"’;NT CORRELATIONE OF
“WITH READIN: AND MATHEMATICs SCORES

VARIABLE NQ.

Name

1.9

120

K VOCAB R COMPREH T

STAFF . BACKGROUND INFORMATION

1

2
5
[$)
7
9
71{
- 12
14
15

20

BIQ1
BIQ2
BIQS

< BIQ6
BIQ7

-/// BIQ9

BIO11
8012
'BIQ14
BIO1S
BID20

-142
.314

. 348

.707

.165

.076,

.094

L0392 °

.098
.369
.341

INSTRUCTIONAL TIME INFORMATION

d/;,lAS’
. 326

22
23

24

25

A 27
28

32

33

34

35
IR
18

i \Z 53
54

55

56

O

ERIC

Aruitoxt provided by Eic:

;é‘l;l
- ‘R SMALL

R CLASS
R LARGE
L 1:1

L SMALL
M 1:1.
M SMALL

" M -CAss
M LARGE
SC 1:1
SC SMALL
I1IA
I1IB
I11IC

IIID

-

\j

N

N6l

W

7187
. 062
287
.191
.013
.272
.334
.031

.167

193

.018

.190

.084,
.028
.109

.174
-.342
.301
.031
.160
079
.121

-.113
/

.416

.087
-.158
-.063

.247
.159
-.033

- .280

. -.318
'-.033

.184
.139
-.057
"-.186
-.105 4
.017
.105

INPUT ANL PROCESS VAKTABLES

v

121
READ -

.164
.330
.327
. 046
.167

'
.074

5

111 -
\
.082
131
.396
.389

.084

.le8 . -

.062
.264
178

.003

.283

.033

w1730

.y

Lo

163
.040
.183
.100°
.010 -
.105

122 123
COMP * M CONC
.195 | .211
.d44  -.417
.387 .441
.144° -.066
.288 .372
L1127 .. 267
169 —,04§
173 -.073

—

~.293 -.126

.250 .298
.035 .23€

251 -.030

1100 -.180

.182 .095

.248 . 244

_.210 .015
.056 000
.030 . 269
.115 T -.287 )
.080 -.048
.191 .255
.047 155
.104 .071
.283 -.203
.025 .019
117 .020
.146 .218

= .374 significant at .os\yith 26 d. f.

= 478 significant at .0l with 26 d. f.

11 -

7

\
- L
124 @5
M APPL T MATH .
.190 .219 .
-.347 -.440 .-
.527 .451 .
-.035  -.030
.23; i-—kf3o7
.101¢ 145,
-.037  -.094
~141 -, -.148
-.130  .207 .
.313 .293
237, + 146
-.029  -.133 A
-Nys6 -.131
-.00% & LI22
195 226 —
.;ZS " -.084
.028 -.028- .,
.275 .164
-.107  -.147-
-.173 -.032, -
.239 229 '
169 . .049 o
2123‘ . " 091
-.237  -.262 oo
-.013 .013 .
.065  -.049
.278 .216



- - VARIABLE NO.

No.

Name

119

INSTRUCTIONAL TIME VARIABLES
continued- '

57

59

61

62

63

64
65

67
68

72,

IIIE
TIIG

T READ
T LANG
—"V

T' MATH
T SscI -
T SOC

T 1:1

T SMALL
TBLTOT

e

EXPENDITURE VARIABLES

SELF-OBSERVATION VARIABLE.

105
106
107
108
109
110
111

. SCHSIZ

SALARY
SUPPLY
BOOKS
OTHEXP
PLANT
CAPITAL

~.172

.278
-.133
.256
-.036
.149
,.041
.261
-.205
.171

-.281
. 360
.070

142

-.350
~.502

O

112
113
.114
115
116
117
118

ERIC

Aruitoxt provided by Eic:

-

ACCEPT
SECURITY
MATURITY ;
CONFIDNT
SCH AFFIL
TEACH AFFIL

PEER‘AEE;L

<
[}

<
[}

.521
.327
J774

.696

-.414 -
.578
.650

120

.152
.238
.096
.244

\

R VOCAB ‘R COMPREH

.015

.055
.024
.231

.226

.131

.257°

.315
.065
.184
.26?
.230
.480

.584
.347
.8i5
.711
-.379
.650
.682

~

.\.\

<121 122

T READ M cowmp
-.161 -.048
.262 .019
-.105 -.072
.261 -.043
~.010 -.020
.103 .112
.002 -.103
.248 . -.117
208 . -l060
.159 118
Rl
. O\
-.273 =259
.332 ,(5558
070 o .0b7
2167 " 2176
7.28§ﬁ\’ -.379
-.282 " =.305
a--478 -.392
.555 . .443
2339, . .496
. -800 . 560
.705 .676
-. 405 -.213
.617 - .447
%673 .  .608

.374 ‘significant at .05 with 26 d. f.
' .478 significant at .01 with 26 d. f.

11

=

123 124
M CONC M APPL
-.057 056

185 .153
-.060 -.127

058 .035
-.015 014

072 128
-.058  -.051

176 193
=.135. . . -.045

196 173
-.250 -:264

282 202 7

11l .035

210 .197
-.466 -.394
-.341 -.268
-.560

.491 -533

.339 .434

.686 673

L772 :733

—'269 -.271
560, .610
642

.590

101
125
T MATH

-.018 .

.092

-.071

-.001
.014
.093

-.073

.039
-.083
© .1is5

-.284
.263
. 046

.207

-.402
-.302
46

.506
.457
7660

_.750

-.263
.554
.648

o -



IR

No.

VAKIABLE NO.

Name

ORGANIZATIONAL VARIABLES

126
127
128
129

. © 130
. 131
132
"33

134

ERIC

Aruitoxt provided by Eic:

PRLDRSHP

TOTJISAT
DIASC303
DIATOTQ3
DIASC304
DIATOTO4
IPM READ
IPM MATH

IR TOTAL

119

"R VOCAR

Lu42
. 191
. 260
. 204 .
.234
.231
.072
.112
.066 -

120

R COMPREH

-

;268
.274
. 300
.221

.259

.0L2 ‘Q‘ ~.

. 226

121

7' READ

001

. 263
.293
:218
.240
.088,
.129
. 08%

-

122
—~

M, COMP

. 296
.148
.039
.033
.131
.119
.119
.389
<202

128

M (CONC

.045%
.206
.218
.267
126
.222
-.052
-.257

©-.078

.374 significant at .05 with 26 4. f.
.478 .significant at .01 with 26 d. f.

124°

M APDPL

124

) MATI
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APPENDIX C '

PRODUCT MOMENT CORRLLATIONS OF. SELECTED“VARIABLES
WITH SELFXOBSERVATION SCALE VARIABLLS

.
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104 :
' APPENDIX C -~
Aarreivia b
, .
PRODUCT MOMENT CORRELATIONS OF SELECTED VARIABLES .
3 WITH SELF-OBSERVATION SCALE VARIABLES

\WARIABLE NO. 11 113 114 115 116 B iy S o |
., MNamc ACCEPT  SECURITY  MATURITY  CONFIDNT  SCHAFFIL  TCHRAFFIL " PEERAFFL
/\/.1 h ’ V_, .
1Y LIQ] 219 .14 186 .077 -.086 .183 .205
2 BIQ2 -. 364 -.4u8 -. 401 -.451 111 -.281 -.530
5  BIQS .458 360 . 407 .454 -.107 .436 .529
6 BIQ6 .181 281 .073 .160 .16 7 .099 .251
.7 BIQ7 .074 - . 206 .lo2g . .197 .028 .130 -.004
9 BIQY ~.229 -.239 .032 .193 ~.035 -.035 -.199
11 BIQILl L0il T -.247 .044 .076 -.065 .ol0 ~ 024
12 BIQL2 -.434 -.385 . -.196 - 2241 -.119 -.417 - .-366

.14  BIQl4 2 _ -.136 .074 -.086 .129 .025 -.135 .04
15  BLIQLS -.14a2 -.205 .012 119 -.015 -.001 -l167
20 BIQ20 v.313 . .098 .503 .215 -.271 . .423 292
22 BITOL -.037 -.164 -.023 -.058 -.018 ".057 -:105
23 RSMALL . .018 .046  -.134, -.076 .299 -.017 .016
24 RCLASS -,037 .019 - .118 _ © .07l =167 1030 . -.017

25 RLARGE -~ - —.084 -:170 ©.13%- .017 -.106 .. ' -.010 -,023

27 L1TO1 t-.026 -.099 .087 .084 - =173 .021 5.001

28 LSMALL «-.081 = -.073- - -.159 . -.032 2043e/ =105 % 033

32 MITOl  « .275 .1n 177 o .24 Sosut ToeTs .204

33. MSMALL -.193 -.094 -.260 - -.233-" -.045 7 _=.208 -.1%s
34°  MCLASS -.log . ~-.oll -.084 .015 . .199%. - 122 110

35  MLARGE 1322 .389 .162 -.031, . -laa .184 ‘,\‘.22

. 37, sclTOl .054 , -.004  .063° . .237 . -.094 .046 TOs9
38  SCSMALL -.271 -.062  ~.103 ~.089 1.174 -,210 _-7156

53  IIIA -.228 ¢ -.433 -.199 s=- 351 . 066 -.070 e-.4L2
54 I11B 7 ~.219 -.012 -.,123 -.243.. ., -.307 -.306 ¢ /=175

55  IIIC <. 067 -.004 -. 009 .081 , ..076 .005" '~ -.013

56  I1ID - .365 - .158 .265 .214 -.073 2317 .315

57 IIIE .005 <049 -.023 - -.152 .089, i .110 -.085
459 I1IG . 183 2\ .192 172 - -.039 *.103 .214

. 61 TREAD -.035 . =05 -.010 -.037 % .075 Jos2 T, -.064
° - 62 TLANG . 050 -. 141 .185 .181 - -.216 .095 .13

.63 TMATH ©oL012 L052, -.130 .067 .146 -.017 -.008 -+
64  TSCI -.173 .182%.__.014 197 -.235 -.149 . .050
65 TsdC ¢ -.013 -.043 .079 .121 \ -.199 . -.Ci6 .011

s 67 T1TOl .126 ~-.012 138 217 -.134 . UT3T, .098
68 'TSMALL . o-.192 -.094 -.243 4. -.l64 .Q52 -.192 -.118
72 TBLTOT . .-.090 -.016 .182 227 -.350, .042 .038
105 SCHSIZ .019 .030 -.180 -.317 - .273 -.060 . -.142
106  SALARY L2414 .230 .39 . .405 -.326 .227 .368
107  SUPPLY .169 .087 .276 .267 -.332 .126 .264
108,  BOOKS, .266 .050 .299 .325 { .272
109  OTHEREXP 213 » .137 .274 .210 .293
110 PLANT .073 -.013 .218 .30 .161
111 - _CAPITAL .174 -.029 .1a7 .103 .152 .
119  VOCAB .521 .327 .174 .696 . .650
120  COMPREH - .534 .347 . .814 e =711 .682
121  READ . .555 .339 800 .705 .673
. 122 MATHCOMP " 443 . 496 .560 .676 . =-.213 .447 .608
123 MATHCONC .491 .339 . 686 . .772 T -.269 .560 . .590
124 . MATHAPPL .537 .434 .673 ".733 -.271 .610 C.642
125  MATH , . 506 . 457 . 660 .750 -.263 .554 .648
126  PRLDRSHP L0132 -.136 . .051 ~° .015 .083 .101 -.088
127 TOTJSAT RN -.030 . 266 .160 -.069 .248 tL019°
128 DIASC QY RS S {5 . .308 .159 -.093 .281 204
- 129 DJATOTQ3 273 ERRPRTY } .236 .158 -.058 .245 .177
T DJASCIO 118 .11/ .254 .099 -.161 .148 ToL105 -
I3 DJATOTQS . .110 -, U35, .220 T .160 -.11. ~ .182 036
132  IPMREAD .0l0 .118 -.112 .n10 .120 -.123 -.033
133 IPMMATH .141° 059 -.112 -.155 < .226  =-.022 -.013
‘134 IRTOTAL -~ . 08B0 164 -.074 -0 . .097 . -.0v4 . .004
- NUMBER OF OBSFERVATIONS 28

ERIC s oo N
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Studies o Implementation of Area Charrperson
individualized schooling . Studies 1n Machematics and Evaluation
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