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Wisconsin, Center for ducation Research
J

MISSION STATEMENT

o.

The mission of the Wis,consin Research and Development Center

is to undeistand, and to help educators dedl with, diversity

among.stkIdents. The Center pursues its mission by conducting,
and synthesiiing research, developing strategies and materials,
and disseminating kno,:/ledge bearing upon the education of
individuals and diverse groups of students in elementary and
secondary schools. Specifically, the Center investigates

diversity as a. basic fact of human nature, through

studies oelearning and development

diversity'as a .entr41 challenge for educational
techniques, through studies of classroom

processes

diversity as a key issue in relations between
individuals and'inStitutions, through studies of

9hool processes

diversity as a fundamental question in American
social thought, through studies of social policy'

related to education

The Wisconsin Research and Development Center is a noninstruc-
tionar department of the UniVersity of Wisconsin-Madison
School of .Education. The Center is supported primarily with
funds from the ational Institute of Education.
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Abstract

.This is. the summary of phase I of the Evaluation Practices in IGg schools.

Phase I was a large sample survey of 156 schools. Two'Indtruction and Re-
.

search (I & R) units per school were studied--one that included grade 2

children and one that included4grade.5 children. The following Were all

hypothesized to be poditively correlated with measures of student achieve-*

merit in reading and mathematics: ,measures of the organization of classroom

4

instruction, a measure of the use of varied curriculum materials designed to

be compatible with the,Instnuctional Programming Model (IPM), a measure of

. .

the extent of schoolwide implementation of the IPM, and measures of assorted

/.1

schoolwide orgpizationar features distinctive to IGE. There were also

hypothesized link's among some of these measures. Although some of the

, hypothesized links among IGE-related measures" -were empirically supported, none,

ofthe hypothesized-links with,student achievement were supported by the data.

Some of tr4lese negative fihdingi car plausibly.be.attributed to measurement

error and specification error inheient to the survey methods used in Phase.I;

others cannot. SoMe organizational features distinctive to IGE were found to

be positively correlated with teachers' job satisfaction.
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The IGE.Evalqation Project.
ir : "
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. This is a summary rePorrs on schooling practices of a sample of schools-

.

. 4
4'' which were identified as implementdrs of Individually Guided Education (IGE)...,

. .' .
.

It is the summary. of Phase I, which is one of five related phases of.an ex-
.

' tensive .study designed to evaluate IGE. 'In the following pages, the purpose

- .

hand deign of the IGE Evaluation Project are described.

Through theicombined afforts,of the Wisconsin Research and Development

Center for Individualized Schooling, (R&D Center), the qniversity of Wisconsin

IGE Teacher Education Pi'dject, the Kettering Foundation (/r/D/E/A/), and IGE

co%dinators in 25 states, more than 2,000 elementary schools adopted a system

`of elementary education called Individually Guided Education (IGE). However;

r
prior to the IGE Evaluation Project, no comprehensive Picture. existed which

showed how extensively or how effectively IGE had been impldMented in thes e

schools. -
ThuS, the purpose of the IGE Evaluation Project was to evaluate IGE in

01'

.order t4 gain a more comprehensive view of the system's operation and effec-
. . 4

tiveness. The desired outcome was to identify which fe'atures of'0.ndividualized

schooling contribute most to the success of reading and mathematics instruction:

It was assumed that the- features we would identify could -be related-to the R&D

Center's emerging theory of schooling. In addition, methodological procedures

and paradigms used in the study would be of general iftteregt to other scholars

udying,schooling pracqces.

...---

For more than a decade, IQE was the primary program of the R&D Center.

It is a complex system based on theoretic and pragmatic ideas abolit schooling,
N J

i
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childreres learning, -and the prsgestional rolee'of school staffs. The IGE
.

.4
,program -6Ontains severi components:

. . .ss
.

. 1,- Multiunit elementary school Organization,'

.1
2. Instructional programming for the individual student,

3.. Assessments aria evaluation'Ior educational detision making,

,

4, Curriculum and i nstructional materials and activities for each childts

instructional program,

.
5. Come-school-communitIcrelations programs,

6. iabilitative environmehts for professional-grOWth, and
ttv. ,)

7, Continuing research an4 development for systein improvement.
-

A
Each of these seven components is tiipbresult Of a long, collaborative study

f

by 'various schorars and pofessional educato4.
.

:I,'

Four types of variables were identified to guide the evaluation of IGE:

ti

'pupil and staff outcdmes, means of instruction, support systems, and pupil and ".
a .40

'/
; -

staff background. Vith these types of variables in mind, a descriptive frame-

work, was del:rWlolped that considers outcomes IGE as a function of both the

means of instruction and the degree of implementation (RoMberg, 1976). Figure 1

tshgws A general a.'priori.frathewdrk of how the four types of variables are

related:

1. Pupil and staff outcomes, and the extent to which these outcomes have

been attained, should be the initial basis of an IGE evaluation. As Klausmeier
1

(1977) stated:

Students, upon completing IGE elementary schooling, shoul have

;

achieved more than in other kinds of schools, should have acquired

higher-level conceptualizing skills and other abilities which

enable them tC, continue to learn, and also should have developed

healthy self-concepts. (p..7I 11
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Presumably, changes in.Pupil outcomes are, in part, a result:of Changed

teacher activities. For that reason, any plan for the evaluation of IGE .

should give attentionto staff outcomes--includipg increases in staff knowl-
.

edge and changes in attitudes and beliefs.

Both pupil and staff,outcomes are illustrated in Figure 1 as being multi-

:-
variate and multilevel. Pupil outcomes include achievement in reading and

mathematics, cognitive skills such as conceptualizing and problem,solving, and

self-direction. Staff outcomes include attitudes about children and schooling,

beliefs about the nature and value of education, and knowledge of IGE principles

.

pertaining to individual differences among children and use of the Instructional

Programming Model.'

2'. The instructional means of formal schooling must be a second basis

of an IGE eviluation. It has been fashionable in evaluation circles to con-

centrate on ends or outcomes And to ignore the means by which they are reached.

Reform movements, such as IGE, invariably involve criticisms of and changes in

means. Consequently, judging the value of the means is as important as assess-

ing outcomes. -

Means of instruction were separated into three sets of activities based

upon the operating Characteristics of IGE schools: (1) staff activities of

the Instructional Improvement Committee (IIC) and the Instruction and Research

(\\ f

Units (I & R Units), (2) activities of the staff teacher (in both curriculum

management and pupil interactions), and (3) activities of pupils as they are)

related to readingend mathematics instruction.

3. The degree to which the support systems of .IGE have been incorporated

and developed in a school must be judged. The seven components of IGE have

t$

ttA
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evolved a; features of schools intended to support new instructional methods
J

and thereby to pfoduce desired pupil and staff outcomes. It can be argued

that the effectiveness:of an IGE school depends upon which components of IGE

have been ,implemented and how well,those components are operating.

The support systems for an IGE learning environment were separated into

four, categories-in Figure 1. The first includes the multiunit organization,

instructional programming, and evaluation (IGE Components 1, 2, and 3). The

second category, curricular materials compatible with instructional programtjeg

and evaluation (IGE Cpmponent 4), is
4
represented (but not exhaustively covered)

by the three major curricular products developed for IGE. These are the

Wisconsin Design for Reading Skill Development (WDRSD) (Otto, 1977), Developing

Mathematical Processes (DMP) (Romberg, 1977), and the PreReading ,Skills Program

(PRS) (Venezky & Pittelman, 1977). The third category of. support systems in-
"7,

cludes home-school-community relations, facilitative environments, and continued

research and development (Components 5, 6, and 7). The final category of sup-
.

port systems includes the teacher training and IGE staff development programs.

4. The fourt pe of variable iii-Figure 1 is pupil and staff. background.

Backgrounzdyariables were included because knowledge of prier pupil achievement,

motivation, and learning style is assumed to be necessary or efficient

grouping of students and selection of appropriate activities. Similarly, staff

experience with principles, with working in groups, and with the pupils of

the particular school is important.

The functional relationships illustrated in Figure 1 convey the following

premises: (a) the degree to which IGE support systems haiid been implemented,

together with pupil and Staff backgrounds, directly influences the means of ,

7:1

-a_ 5
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instruction in'an IGE school; and"(b) the means of instruction, along with pupil .
,;-..

and staff backgrounds, account for pupil and staff outcomes.

To clarify how _this Phase I report fits into the overall study, all '

five phases of the project are described below.

Phase I

* NS

Phase I consists of a large sample study which provides basic information.

J.
about. IGE schooling. Certain'features of IGE schooling have beep reputed to

.

be crucial to IGE success. The purpose'of Phase I was to examine the extent

to which those presumably essential featuresi4liave been implemented among IGE

schools and to assess the effectiveness of that implementation. In this large

sample study (including approximately 155,IGE schools), information was

gathered using self-report surveys from IGE school staff meMbers and standard,

taper- and - pencil instruments from students. The data were intended to prollide

a functional understanding of IGE features, processes, and Outcomes by .relating

a broad scope of variables in an interpretive manner. Using structural
. .

equa-

tions, Phase I simultaneously examines relationships among the network of

variables believed, to influence meansof instruction, staff outcomes;,and

pupil outcomes -- thereby advancing our understanding of each IGE feature and

the network as a whole.

Phase II

'Phase II verifies the self - report data, gathered in Phase I and'extends

data collection to include a fuller range of variables' As verificatiorFof

the Center's PhaseI work, Phase II was conducted byResearch Triangle Insti-



.

.
7

tute, Roderick A. Ironside, principal investigator, under a subcontract from

the R&D Center. The final report is available as Technical Report No. 499

(Ironside & Conaway, 1979). Specifically, the objectives of Phase II were:

1. to determine the validity of the self-report data gathered in Phase I.

2. to use interview arid observation data to extend the iriformation,about

each category of. variable.

3. to ascertain the role of developmental'agencies in the national dif-

fusion process as perceived in IGE schools.

4". to gather cost, data so that some indications ofcost-effectiveness

could be determined.

The areas 1! cost and of implementation history, including the role of

developmental agencies, are the primary additions of Phase II to Phase I data.

The importance of cost analysis has been discussed by Rossmiller and Geske

(1977)2 Adoption and institutionalization of innovative practices are pro-

cesses1which interest not only practitioners and scholars, but also funding

agencies (Berman & McLaughlin, 1976).

Phase III '

Phase III focuses on the social meanings which emerge as IGE is used on

a day-to-day basis. This phase seeks to increase understanding of the impact ,

of educational reform by viewing schools as having a "culture" which governs

their members., ,Acoording to this approach, a school is a,complex social -

'arrangement with underlying patterns of conductthat channel the thought and

action of persons in the school. These underlying cultural patterns should

not be ignored. Failure of educational planners to consider the cultural

patterns of schools has produced unanticipated and unintended results from

ti
v.
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reform efforts. Research into the impact of educational reform suggests

that changes in school programs "guently do not alter existing educational

patterns: Instead, the reformS are transformed td fit into the everyday patterns

of school life. Early in the development of IGE, the R&D Center explicitly

sated that the purpose of IGE schooling was to alter the, substantive nature

of curriculum and instruction in4klementaryschools (Klausmeier, Morrow, &

Walter, 1968). It was,argued that, as schools inCorporated IGE, new,patterns of

conduct:values, and attitudes would emerge. In part, IGE was expected to

instill a sense of intellectual vitality, critical.thought, and personal re-

sponsibility into student.' work. From a different perspectilie, IGE was ex-

pected to infuSe the staff with a sense'df professiohal participation--an

active searching for new information and new skills. But, does the implementa-

tion of IGE in factalter teachers' conceptions oftheir jobs and students'

conceptions of learning? Do new values,'attituile and patterns of conduct

develop in IGE schools, or are,old underlying patterns disguised in new forms?

.

Phase III sought answers to these questions and thereby helped to provide a

comprehensive perspective for understanding the impact df IGE*Pon schooling.

Phase iy

Phase IV was designed to evaluate the effectiveness of WDRSD,DMP, and

PRS aids to instructional programming and to examine the relationships
.

of means of instructil and instruqt.iOnal time to pupil Outcomes. The success :

of IGE depInds heavily on the availability of curricular materials compatible

with instructional Programming for the.individual student and the availability

of appropriate evaluative procedures (Klausmeier, Rossmiller, & Saily, 1977),

The three programs developed at the R&D Center--the Wisconsin Design for



Reading Skill Development (WDRSO), Developing Mathematical Processes,(DMP),

and PreReading Skills Program (US)-7were designed to meet this need.

a

Phase V

9

Phase V synthesizes the results of Phases I thrpugh IV of the IGE Evalua-
'. A .

tion. Each phase of the evaluatrion6,$tudy was designed to complement and

strengthen the validity of the data gathered by the previous phases. For

example, data on means of instruction, gathered by(the large-sample study of

,Phase I, are examined in sOmewAat greater depth in fewer'schools by the Phase

II studies. Phase III's analysis develops a view of'instrdctiOn from a di-f-

ierent perspective. Phase IV explores4mans of instruction within specific

curricular areas.

Instead of merely adding togethetN summaries of the different evalualion

. phases, Phase V proposes to integrate and interpret the data'from.all the

,phases into a series of statements about the implications of the project for

,:

contemporary educational issues. This phase expiOres seveial majo'r.themes
. ,

.),.4.,.,)

abodt schooling by using data from all phases of the evaluation-.

AA

4

A

re
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-success. Phase I examines variations in-the extent

4

' .`

Introduction

I

g*

°

This document provides,a discussion of the relationships in Individually

Guided Education (IGE) schools between the orgatizational.and instructional

features of schools and.the reading and m'ath'achiellement of second and fifth

grade students. The'document also discusses the relationship between organiza-

tional features of IGE and teacherjob-satisfaJtion. The docuMent presents

7 data collected by the large sample survey component of the IGE evaluation,'
. =

referred to hereafter as Phase I.

the.IGE model--soMe explicit and

The theoretical pOitions that are pirt of

some Ipplicit'but evident--imply what, some of

the relationships should be. Thus, we were able to develop a theoretiCal model

of how variations in different organizational and instructional features would

be linked, and how, in turn,,gluSse variations would be linked to variations in

33
'

achievement. This report presents"thatottte'Oretic4 model and

adequately it fits dataobtained from schools.

evaluates' how

The purpose of Phase I, as with-.the other IGE'evaluation phases,,is to

gaih a more comprehensive vievirof the 'model's operatidrideffectiveness.
s.

The basicObjectiveis,to identify_features'of IGE schooling that contribute ,

'
to successful instruction, especially in'tOding and mathematids. The iden-

0

''' N'tf,' _

.

. -. `.. .
4

.

tification of such featurds, is oriticaL to evaluating IGE as an educational .

f.-

.-' .
,

-. ,
, .

system; it is also integral to understanding
.tee

schdo, ling in general.
II

.
.

...
'Certain features of IGE schooling have a reputation as keys to the program's

. .

, ..:.,,,. , .

to which these-presumably

essential,featUres haV been implemented among IGE schools, and_assesSes A
how

inftuentiil.gutti'variations in 'implementation are. jWa,,,arge sample study
.

11
20

-

4
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.

(.including approximately 155 c .aohdbls)i Phase I provides basic information

,

.. s` . i k...:sti 4N.. ;
. about _IGE features, processes, .4060*tcollies.,by cslating a broad scope of

... -1"v, N.:'.
4.. , ....

. ,..

t st

variables in an interpretive mann r.t.\.._ e4Vabri.ablep..are measures of organiza-

.:: ...1,.:_itional features, instructional features;*ye.tent achibvemente. staff job satis-.

v. -.

. .

faction, and other characteristics gf4419, ts.and staff. The specific pur-

poses of Phase I are:

...r...... C
1. to determine the degree towhich the seven IGE components have been

4)

implemented in IGE schools;

,

2.
.

to describe and examine
r

the' relationship between the implementation
.

.

1
,.

. 1.)

of IGE components and means of instruction, particularly, in reading and mettle-
c

tmatics;

3. to describe end examine the relationship between the implementation

of IGE components and staff outcomes; and

4. to describe and examine the relationship-7presumably by way of the

means of instruction--between the implementation of IGE components and pupil_

outcomes. This includes such outcomes'a's reading and mathematics achievement,

selected cognitive skills, and aspects of perSonality development.

The means of instruction and otit8ome variables of this study are, without

question, influenced by multiple, siMultane6us causes that resist easy de-

scription. Since causal relationsht are easier to study in isolation, most

research has examined only one or a few of,theserelationships. Simple com-
,

parisons between IGE as an undifferentiated'package.and other educational
. .

. -

alternatives provide us with little information about specific'fe*tures and p

cesses that occur in_IGE schools. Therefore, Phase I simultaneously

xela;ionships among the network of variables believed to influence-means of

9
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'
instruction, _staff outcomes, and pupil outcomes--thereby advancing understand-

..

ingof each IGE feature and the network of variables as a whole.

The Phase I study was not designed as a direct comparison between IGE.

chools and other schools. Instead, it is an assessment of certain fundamental
-I-

a d empirically testable premises on which IGE is based. IGE evolved as and -/

was disseminated as an educational system with a distinctive approach to in-
.

struction (sucdinctlYdeScribed in the Instructional Programming Model), dis-

tinctive ways of coordinating the instructional efforts of teachers, distinc-

.tive forms for involving teachers In decision, that affect the school as a

*hole, and a supporting network of other IGE schools, regional coordinators,

and0.disseminators. Some curriculum packages were designed to lend themselves

to use of the Instructional Programming Model. - IGE as its fievelopers intended

it was not-an isolated innovation'but a complete system. As a oomplete system,'

IGE is built upon theoretical positions about the goals of education, the

effects cf certain forms of instruction, the effects of, schdol organization

on instruction, and the effects of linkages that go beyond, the walls of the

school building.

Some of the, premises on which IGE is based are explicit. Others are im-
. .

plicit, but evident. Three general kinds of premises'were recognized in the

Phase I study. Those are:

1. The inAlhctional practices associated with the Instructional Program-

.

ming Nrodel a high student achievement more likely (Klausmeler, Karges, &-
70

Krupa, 1977, pp. 333 -334).

2. Certain systems of record keeping rand information collection make'rt

more likelylikely tbat the instructional practices' of the Instructional Programming

22,
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Model will occur. Likewise, the use of"Eakriculum materials that lend them-
,

selves to record keeping, information collection,. and segmentation of curricu-

lum units make those instructional practices more likely to occur.

3. Certain features of school orknization make use o f the Instructional

Programming Model more likely. Those organitational features also mace, it

more likely ,that the, staff will be satisfied "with their jobs, The'influence
tiv"P`'

of organizational.,features on job satisfaction is considered at the end'of

.411 . =

thiS' report.

It should be clear from this discussion that the IGE 'System of elementary

education was based on a set of premises about supportive systems, instruc-

tional means, and the impact of those upon both pupil and staff outcomes.

In designing the kvaluation plan, a descriptive framework'relating the various

.

aspects of IGE, ,proposed (Figure 1). From this framework, a more specific

model was developed'an ',variables were identified for aspects of the model,

as described in the following Sections.

PeemiseS of the First Kind

The first kind of premise includes two instructional practices and their
. .

reputed influence on student achievement. The first practice was character-

iized in.the Phase I analysis by a variable named Management of Grouping and

Instructional Continuity, the second by a variable named Individualization

of InstructiOnal Ddcisions. These variables and others were scaled from in-

formation drawn from several questionnaires treated as one large pool of

potentially relevant items.

The IGE iodel suggests that the organization of classroom instruction

should have an effect on student achievement. The Instructional Programming

23
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Model (IPM) is used to gro,lip Students according to their individual needs,

making teacher - student instructional interactions more effective. The variable

Management of Grouping and Instructional Continuity (IE) measures several

facets of the clasbjoom instructional environment and should, according tO

the IGE model, be directly related to student learning.

The variable Individualization of Instructional Decisions((IDM) measures

the extent to whiCh instructional decisions take into account the individual

needs of the student. Taking individual student needs into account is the

cornerstone of the IGE model, and it is supiosed'to be related to studeht

achievement. 4The individualization of instructional dedisions is also integral

to the forms of instructional grouping mentioned befored''

The cgostulated causal links. between these variables and measures of student

achievement are shown in Figure 2. The figure expresses an IGE theory .45?f the

causal relationships among the variables. It is meant to express an IGE theory,

but it does not always use IGE nomenclature.

Student aehievement is the dependent variable in Figure-2: Onlycgthi e-

ment in reading.and mathematics as measured by the California Test of Ba

Skills (CTBS) are considered in this report. Other areas of achievement (e.g.,

science, social studies), could also have been assessed, butbecause reading

4nd mathematics were the two curricular areas in which materials had been pie-
41

. '

pared for use in IGE schools, and because most schools in the sample indicated

they were implementing the IGE Instructional Programming Model in
...,

. .

the ./.

curricular areas, the? decision to limit achiebement assessment to those areas -

,... t

-

seemed,wa;ranted:

2.4

4

4
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(2) -

Intra-
Organization41,
Structure
(school -wide)

!.

{10)4- GSB

General
Staff
Background

(school-wide)

(11) - INDIV

Belief in
Individual
Differences
,(school-wide )

fl

(6) SIPM

General Implementation
of the .

Instructional'
Programming
Model techbol-wide)

Figure 2.

1

I&R Unit's
Management of
Grouping and of
Instructional
Continuity
Reading, Math
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4
Premises q)f the Second Kind

The second kind of premise involves procedures and features intended to

facilitate desirable instructional practices.

Three variables reputed to affect Management of Grouping and Instructional

Continuityrare shown in Figure 2 One of them has already been mentioned--

)
Individualization of Instructiona Decisions. The second is the use'of a

variety ofNericulum resources (UCR), and the third.is the schoolwide imple-

1

,

mentation of the Instructional Programming Model (SIPM). Schoolwide implemen-

tation is important because, :presumably, the instructional practices of.the

o

individual I & R units resonate with the practices elsewhere in the school.

Factors influencing 'the individualization of instructional decisions. The

IGE model suggests that the amount and variety of student information available

should directly influence the individualization of instructional decisions.

The amount and variety of student information available is reflected 'by the

variable Information.Acquisition (IA). The model also suggests that

wide implementation. of the IPM should promote such individualization. The

procedures needed for efficient and useful information acquisition are pre-

sumably limited by incomplete schoolwide implementation of the IPM.,"---N

m of the Third Kind

The,third kind of premise involves features of school organization that

are distinctive to IGE.; These,-are organizational'features intended to make

use of the Instructiodal Programming MOdel more likely.

Factors influencing general implementation of the IPM. Two organizational

features in particular have been presented in the IGE literature as ones which

create an organizational environment conducive to the IPM. The first of these

27
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is an assortment of activities collectively labeled and measured as Prodedures

Fostering Coordination and Improvement of the School Program (GOS). The

second, reflected by the variable Intra-Organizational Structure (I0S), is a

collection of structural arrangements distinctive to IGE schools, such asOl,

ganization into I & R.units, existence of an Instructional Improvement Committee,

and so forth.

The effect of organizational features on schoQlwide implementation of the

IPM would be difficult to assess if teachers' backgrounds and beliefs were not

considered, too. Two appropriate staiff' measures are included. The first,

General Staff Background (06§B), is an aggregate measure of how much IGE-related

experience teachers have. The second, Belief in Individual Differences (INDIV),

is a measureof how stronglyeand unanimously the teachers of a school endorse a

basic assumption of IGE;--the assumption that students differ in ways that in-
V

struction ought to take-into account.

Factors influencing the use of curriculum resources. One distinctive or-

ganizational feature ofIGE is the system of linkages between IGE schools. One

intended consequence of_such Inter-Organizational Relations (IOR) is the exchange

of information about IPM-compatible curriculum materials and other curriculum

resources. Contact with other sch ools would presumably help teachers to use

amarietY of curriculum materials. The variety of curriculum materials used

by an T & R unit would depend partly on other pra4ices.of the unit, too. FOr

Instance, I & R units that gather and organize information about students,
,

through:their efforts to individualize instructional decisions, would'be more
, .

likely to'z-11*. a variety of curriculum materials.
/ .

I.

28
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Summary of the Model

Each arrow shown in the diagram signifies a causal link assumed in the IGE

systA. Not every causal link assumed in IGE is indicated, however. Suffice

/ it to 'say that the evaluation staff worked hard to create a model that ex-
,

presses some of the major causal assertions implicit in IGE. The intent of the

evaluation effort was not to ask whether IGE works. Rather, the intent Was to

ask whether IGE works in the way its developers thought it would. Critics of

:'this approach to evaluation might charge that it accepts, the definitions of

the program-being 'evaluated. On the other hand, the approach can potentially

demonstrate that the factual claims on which a program is based are not borne

out empirically. The most obviously serious criticisms are those that meet a

° model on its own empirical grounds.

The Phase I study evaluates premises of the kind listed above by empirically

assessing the relationships they imply. This approach to evaluation would not

be feasible if IGE schools had uniformly implemented the organizational feature's,

curriculum features, and instructional practices suggested by.expert6 in IGE.
e.

Such Uniformity, however, does not exist, as is apparent from the distributions

of variables. Phase III of the evaluation,, a field study of-a few highly re-

puted,IGE schools, provides corrobprating evidence that IGE schools are not

uniform. In Phase III, marked variability was found even among schools reputed

to be exemplary IGE schools.

Por,the purposes of this study, the fundamental premises listed above have

been represented as a network of postulated causal links among-the variables

of the study. Figure 2 presents these causal links in diagram form. It shows

the, paths of influence assumed to underlie the relationships between reading
4 /4

achievement and the other variables studied. The figure expresses an IGE
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theory of how each variable is causally related to the other variables. The

formulation and logic of this model are discussed in the method section.

The diagram is known as a structural model, structural diagram, path dia-

gram, or causal model and follows certain graphic conventions. According to

theseconventions, a straight, unidirectional arrow signifies that the variable

at,its base directly influences the variable at its tip. The omission.of an

, arrow constitutes an explicit theoretical statement that no 'direct causal re-

lationship exists. A variable is an indirect cause of a dependent variable if

a path through two or more arrows can be traced from the dependent variable

back to the first variable. Associated with each straight arrow is a nonzero

value. The sign of the value denotes whether an increase in the causal variable

produces an increase (plus) or a decrease (minus) in the dependent variable.

A curved, bidirectional arrow isaused at the left of the figure between vari-

ables which are known to be correlated, but for reasons not covered in the

scope of the model.

A,system of*struatural.equations corresponds to the model. These equations

may be statistically examined for, their agreement with the data collected in

the Phase I study. Within the limits imposed by measurement error in the
. .

group-administered, standardized tests and questionnaires-used to collect the

data, this appr9ach tests the theoretical model that underlies IGE. If the

relationships between variables are not consistent with Figure 2, then probable

inaccuracies in the underlying. IGE model will be revealed. On the positive
414,

side, this approach can indicate important features and proewes which deserve

more attention from schools implementing IGE. In this context, "importance"

means that a feature or process influences outcomes that are socially valued.

30
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Methods

Sampling

The population. The population with which this evaluation is concerned

is constrained-in several ways. The population is necessarily limited to those

schools'that define themdelves as IGE schools. There were between 2, and

3,000 such schools in 1974-75 (Klausmeier, 1977). The population studied by

this evaluation is further constrained to include only those schools that re-

sponded fully to the IGE schools questionAaire of March 1976. ,There were 946'

such schools, 768 of which had both second- and fifth-grade students. The

evaluation was limited to students in second and fifth grades, and their

teachers. Second grade is the first primary grade in which group-administered

,paper and pencil tests are sufficiently reliable. Fifth grade is the last

elementary school grade commOli2to alleleMentary schoolS: This population of
4

768 IGE schools is nationwide; it includes urb#n areas, rural areas,low-income

areas, and high-income areas.

r
Sample size. The structural equations analysis is a complex ohe.

,

tioftilips between many variablestare explicitly,and implicitly assessed. An

analysis like this requires many degrees of freedom, hence many schools. In

.light of the planned analysis, the Phase I IGE evaluation staff d

seek a sample of0300 schools.

tided to

'-.-Sampling plan. To select the sample -of 300 schools, a plan of stratified
..,

randoni
,
tamplingwai chosen, in preference to Simple random sampling. In listero-.

4

geneous,populations, where the strata reflect relevant dimensions of ,heterogeneity,

stratified random sampling better ensures that small samples will represent the-

fhil variabiliAy--of---"tice population. The _use of stratified random sampling,

tp. 21 31
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however, ApresuPposes that all members of the population (in this case 768

schools) have classified into mutually.exclusive strata. These strata,

)as imp led above, should each have memberships that are relatively homogeneous
. .

;with respect to the characteristic whose representativenest'is being ensured.
\

L

Stratification variables. lnformation.about each of the 768 schools in

the population was obtained through the March 1976 IGE Sch&ls Questionnaire.

That questionnaire cOncerned the implementation of various IGE features

thought to be influential with respect to pupil outcomes, teacher outcomes,

and aspects of the instructional process. That information was used to con-

struct seven variables.' The seven variables are:. (1) rating the staff organi-
. 4

zation, (2) age of the program, (3), utilization of the Instructional Programming

Model, (4) rating'for facilitative environment, (5) rating of the organization

of children in the school, (6) use of R&D Center curriculum products, and

(7) demogkaphic information. These seven variables were ,then used to classify

,the population into strata.

.
. The crossing of different dimensions, each of which has been segmented,

creates cells containing cases which have received similar values on the

variables involved. The use of nonredundant (orthogonal) dimensions, provides

the most parsimonious means of classifying schools into groups that are similar

with respect to multiple, correlated variables. Since the stratification-

tr.

relevant variables contained redundant information, the variables were orthogonal-
.

ized usi g principal components analysis (Harman 1967). It was decided that

64 strata (cells) was the largest useful number, resiltingsin approximately

11 schools per stratum. This permitted the population to be segmented into

quartiles along the first principal compinent and median splits (50th percen-
,

tile) on 'four other principal components.
, .
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The reason f8i drea.ting.:.k:S*piIng frame vap- to"..ensur that the sample
, _

would reflect full the range of-v4riabilitY On.the-charac
-: ristics measuO_ d

.....:-

, :7.,.-.-.
, -- ...;

Ze
. .-

the'seveii_str:atificationevariables -,ledtion from such a-sampling frame
1 ,

.. -.
.. .. r- --

.'
,. . .

can be systematic, or .it can .be oandcarl, iStra'tified random Sampling). To - -en-.
'.:.- - _ , ,,,-.-_-4_it-;.;-_

.

surethat schOols.werelcsen fronv.t:he sampling'frdme-igithout bias, the selec-,

: .

tion was( random and schools were selected. The simpLle on which- the evalua-

.tion wa ultimately based, however, was not this4initiallyndrawn sample.. Far

-fewer sc ols than thb IGE evaluation team had anticipated agreed to partici-

pate in the evaluation.

1
'Vere was consequently a danger that self- selection )ad created a sample

that differed significantly from the population in terms of the IGE charac-
.

teriiticsswith which the evaluation is concerned. the absence of a care-

fully developed sampling frame, we would have been unable to determine whether,

the participating schools differed from the population (or.from the initially

selected 'sample), The sampling frame, however, providedaa means of assessing

whether and bow the participant schools differ from the population. Remarkably,

the self - selected sample appears very sicitar to the population in terms of

the stratification variables. (For a more detailedraccount of the sampling
A

procedure see Pricer 1977.)

Staiff Instruments

Astionnaires for the Siaff component of-the dvalUation.were based

marily on several existing instruments which were modified in conttrit or format

to meet the requirements of IGE terminology and certain technical constraints,

such as machine-readable response forms.' A detailed disOssion of the con-
.

tent and source of each instrument as well as -its relationship to the variables

of interest in Phase I appears in Stewart (1977).

33
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c-'
'The instruments were printed*in three questionnaire booklets for distri,-.

bution according to respondent group: Instructional Improvement Committee and

principal, grade 2 and grade 5 test units, and all members of ,the profes,ional

staff. One instrument, the Verification Copy of the IGE,ScIrols Question-

naire, was pfovided separately for the principal alone. Machine-readable

response forms were developed to accompany each questionnaire booklet, A

booklet, response form(s), arid' pencil were packed in an individual envelope

preprinted with identification numbers and directions, distribution, comple-

tion, and return by the three
)

respondent types,

, . ,

The time required for an individual staff member to complete the ques-

tionnaires varied according to the number Of resp3ndent groupS to which he or

-

she belonged. Since the unit leaders of. the grade2 and glde 5 test units

were usually' members of all threerespondent groups, they needed to invest the

greatest amount of time - -245-245 minutes. The estimated working time fqr......e1Ch

booklet was: : 6.
,

Instructiorial Improvement Committee Questionnaire

General Staff Questionnaire

Unit Questionnaire.

10

r 25 minutes

100 minutes

. =

120 minutes

1 IF,

General staff questionnaires. Every professional staff member assigned

to the school at least one-third time, during both the 1976-77 and 1977 -78

.school years was asked to complite the general questionnaires. By setting
--:

=

these criteria, it was expected that all support personnel, such as guidance

counselors and remedial teachers,.would _then participate in the evaluation,

but that staff not'yet familiar with IGE or not an integral part Of'building

operations would not do so. Aides were moot included because of the problems

associated, with involving instructional aides .but not clerical aides.

Cyo

:3 4

P-
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The five questionnaires combined in the single staff booklet and estimated

working times were:;

9
Staff Background I9formation

IGE Implementation Survey

Job SatiSfaction Survey

Assumptions About Conditions of Effective

Schooling

Assumptions About Learning and Knowledge

20 minutes

30 minutes

20 minutes

15 minutes

15 minutes

100 minutes total

On the Staff Background Information Form (Mendenhall, 1977) each staff

member provided data on his or her assignmentand position in the school, pro-

fessional and IGE-related training and experience, professional activities,

and personal information.
o

Responses to theig,Imp,lementation Survey (Klausmeier, 1976) indited

each per;on's judgment of local implementation of seven IGE components on a

five -point scale from no implementation to ideal implementation. There were

77 statements or ooncepts in the survey, each related to one of the following

components: Multiunit Organizational Administrative.Arrangements (MUS),

structional Programming for the Individual Student (IPM), Curricular Programs

(CURR), Evaluation for Decision - Making (EVAL), Home-School-Community Relations

(HSC), Facilitative Environments (ENV), and Continuing Research and Development

(R&D).

The Job Satisfaction Survey (Mendenhall, 1977) measured eight aspects of
4

111

.job satisfaction on a five-point scale ranging from not satisfied to very

Satisfied. The eight subscales represented in the 50 items were: co:workers,

a

41 to.

!IL

' O
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career function, school identification, financial aspe6ts, working conditions,

pupil relations, community relations, and administration:

Staff members were asked to indicate the, relative need for each condition

listed in a set of 28' statements called Assumptions About Conditions of Effec-
%

tive Schooling. IV statements were derived from IGE literature which defined

4 -desirable conditions for teaching and learning (Upham & Fruth, 1976). Responses

.

were on a five-point scale from strongly disavee to strongly agree.

On the last ins1trument in.the General Staff Questionnaire booklet, Assump-

tions About Learning and Knowledge (Barth, 1971), school personnel 'reported their

feelings about a set of 28 statements related to open Response

choices again,ranged from strongly disagree to strongly agree on a five-point

scale.

Unit staff questionnaires. Staff eva1pation materials for both Instruction

and Research (I & R) units, grades 2 and 5, were identical. 'However, to insure

that the two I & R units responded separately, the covers of the unit question-
.

naire booklets were printed in different colors, and bOth the coders and envelopes

indicated grade 2 pr grade 5.

All members of each I & R unit, expept aides, were requested'to respond

to the questionnaires if they met the following criteria: (1) assignment to

the-unit at least one-third time in both the 1976-77 and 1977-78 school years,

and (2) direct involvement in planning instruction for unit students in read-
,

. ing and/or mathematics and/or language arts. It was assumed that these

criteria would allow and,encouTage part-time-unit members such as reading

specialists oelearning disability teachers to respond and yet avoid partial.-

Ration by personnel unfamiliar with unit operations. Aides were not included.

4
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The three instruments in the unit...questionnaire booklet and the estimated

working times were:

Role ofthe Staff Teacher

Instructional PractfueS in Relading;

MatheMatics, and Language Arts

Instruction' and ReseirWUnit Structure
!

and Function

10 minutes

60 minutes

15 minutes

,

85 minutes total

Each unit staff member responded independentllr'to the first two instruments,

while the unit staff as a gro4 was asked to complete the third instrument.

Role of the Staff Teacher (Iropside, 1972) pertained to the number and

kind of instructional and advisor contact .teachers have with students and alto
1

Tt
to teacher specialties: Instructional Practices in Reading, Mathematics, and

Language Arts (adopted by'T: J. Fox from eVault, 1973) assessed four aspects
. .

of individualized instruction- -rate, media, grouping, and learner assessment--

separately for

Unit Structure

each of :.tithree content areas. The Instruction and Research
0

and Fuhction Instrument (Ironside, '71972) included unit member-

ship,, meeting schedules and reports, utilization,of meeting time, and the role

of instrUctional-and clerical.aides. Also incorpgrated in this questionnaire
4E,

were questions'on topics of special concern in the evaluation: record-keepidg

k
and grouping/regrouping practices, time allocations by 'curricular area, and

'1,1unber of instructional objectives. A

27

Instructional Improvement Committee questionrarieL If an IIC was operat-

ing in the school, members were asked to complete by Consensus the Instructional-.,

(Program) Improvement Committee Structure and Function Questionnaire (Ironside,

1972). Topics in this questio1,7naire were membership, meeting schedule and

37
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reports of meetings, time allocation'to various tasks, and development of

schoolwide instructional objectives in the various curricular areas. If no

IIC existed or was Operative in the school, the principal was asked to describe

in brief narrative fo6u the governing:body or leadership group or person and
% -

to complete the section of-schoolwide objectiv4: 'The IIC booklet also

*
included a question regarding the demographic category of the school attendance

area. Categories were based on the community types developed by the National

Assessment of Educational Progress project.

The verification'copy of the IGE.Schools Questionnairedwas distributed

with the IIC materials. Principals were'asked to,verlfy,or update the infor-
,

mation previously provided; of particular' importance. were changes in the

schools' organization and extent of -appl,ication bf the.Instructional Pro-

gramming Model, for example, addition of another subject area in which the IPM

6.

isoapplied.' The estimated time required for'completing'bOth IIC/Principal

questionnaires was 25 minutes.

Student Instruments

A
Across the 162 Phase I schools from which st.13ent data were received,,

approximately,5,500 students at grade 2 and 5800 students at grade 5 were )

tested: Most schools tested between 24 and 50 students at each grade. -Wes?

students were prea;signed by the R&D Center to one of four test groups (A, B,

or D) each grade% Also preassigned were the tests to, be administered A

cc

Bach group. The Short Form Test of'Academic Aptitude (SFTAA) ,Was the only
.

test administered to all groups. Since the total time requirement was approxi-
V 4

mately 90 minutes for grade 2 students and approximately 120 minutes for

grade 5 students, the tests were scheduled to be administered in three

separate sessions. 38
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Listed in Table 1 are the-;'tests administered at both grades. Test copies

of the SFTAA, California Test of Basic Skills (CTBS,, and Self-Observation

.

Scales (SOS). Were purchased from the commercial pdblisher; machine-scorable

.$FT-AZi,and CTBS test bOoks were used at grade 2, while reusable test books for

',these two measures were used with a combination SFTAA-CTBS answer sheet for

grade 5. Since each/CTBS. Reading-and Mathematics test was assigned to a spe-
''

cific group, students used only a portion of a test book or answer sheet.

I
The SOS is a self-report, group-administered instrument with empirically

'A*

determined scales' which measure the way children perceive themselves and their

relationships to peers, teacheA, and school. The Primary Level measures four,

dimensions of children's self concept: 'self-acceptance, social maturity,

school affiliation, and self-security. Seven dimensions are measured with

the Intermediate Level: self-acceptance, self-security, 'social maturity,

social confidence, school affiliation, teacher affiliation, and peer affilia-
.

tion.

The five Concept Attainment Abilities (CAA) tests are 'from a battery'of

tests that was developed as a part of a'previously completed Center project

(Harris,& Hhrris, 1973). Only students in grade 5 participated in that study,.

The CAA tests were administered to assess student cognitive skillg in three

categories - - numerical ability, memory, and word.fluency. The tests correspond

to these categories as follows:

Cognitive Ability

Numerical

Memori'

Test

Number Series

'Number Relations

Picture Class Memory
1

ReMeMbering Classes: Members
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Table 1

Phase I Student Tests

Test Grade(s)

Short Form Test of Academic Aptitude (SFTAA)a
4
4

t.- Comprehensive Tests of Basic Skills (CTBS), Form S
b

2,5

Reading Vocabulary 2,5

'Reading Comprehension: Sentences 2

Reading Comprehension: Passages 2

Reading Comprehension, 5

Mathematics Computation
Mathematics Concepts & Applications 2,5

Spelling 5

Self Observation Scales (SOS),
d
Form t

Locus of Control"(Cromwell, 1964)e

Concept Attainment Abilities (CAA)

Number Series
Number Relations
Picture Class Memory
Remembering Classes: Members,

Omelet'

2;5

5

5

5

5

5

a
Grade 2, Level'1; Grade 5, Level 3.

b
Grade 2, Level Cs Grade 5, Level 2.

PAdministered as a CAA word. fluency substitute:

dOrade 2,Primary Level; Grade 5, Intermediate Level:

eNot included in the analysis because of low reliability.

40
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Word fluency Omelet (an anagrams test)

Spelling (CTBS)

Since comparable tests are not available for grade 2, the CAA tests were given

only at grade 5 for the Phase I evaluation.
0

,

`Measures of School and I'&012 Unit Characteristics

The structural'model was formed before the variables used in the model

were created. Howeve, 'the model was formed with knowiedge of the information

.

from which the variableS would be created. he initial model was developed by

the evaluationdtaff to satisfy the following conditions: (a) to be a fair

'rendering of the IGE model; (b) to be specifiable in terms of the item Pool;*

and (c) to have only "main effect".variables (i.e., no attempt was made to

address interactive relations among variables).

First, all items from all nonstudent instruments were grouped together.

Second, the evaluative staff independently divided'the items into sets of

items each representative of a single variable. Having followed this procedure

independently, members of the group then met and reached consensus on groups of

items that defined a particular variable.. After this procedure for selecting item

sets, each group of items was given a verbal description that reflected the

information contained in its constituents. Next the selected items.in-each

group were combined to form a composite variable.

To appraise how well a model fits data, pne must begin with trustworthy

data. A weakness of the Phase I data stems from the fact that already

existing questionnaires were, used. Had there been resources and'time, it

clearly would have been preferable to.bLild questionnaire items specifically

--to measure the constructs of an a priori model. As it was, available

N.
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items were used to scale, the variables. For several variables, however, there
.

were many pertinent items available, so, for those variables, little damage

was done by relying upon available questionnaires.
0

A second limitation of the data stems from, the remoteness of the data

collection procedure and the amount of. time it took school staff members to

respond to the questionnaires. This questionpaire form of data collection
A

I
.

nv tes hurried responding. Moreover, respondents may have wanted to respond

as th y thought good IGE citizens should, since they knew that the responses

would be sent back,tothe Wisconsin Research & Development Center. There is

no doubt that the signal one receives comes partly veiled With noise when one

uses mailed questionnaires.

The evaluation staff was amare'oof these limitations from the outset '

and took steps to minimize their effect. An innovative use of questionnaire

responses was developed which deservei mention. rally, questionnaire items,

pIke test items, are combined in a linear manner to forma scale. That was

-f
0

not always done in ourstudy. Rather, Boolean logical expressions were often

-

used to combine the responses'on several items into new, composite items to be

arranged as a scale. POr measurement purposes, these composites were not them-

..
selves present in any questionnaire. They were the product of logical opera-

.

tions performed on questionnaire items.

There were two reasons foi. taking this approach to scalin.g. One was to

"goof-proof" our variables: The detection of contradictions and other con-

vergent uses of questionnaire responses, were used to minimize the extent to

which-our scaledwalues could be thrown off by erroneous responses. Some forms

of deliberate distortion were anticipated, and scaling decisions were made to

"minimize their effect. A second reason forthe approach Tied nothingito do

42



°y

33
/

with accuracy of responses. In some cases we decided that, even if we assumed

the responies were perfectly accurate, a justifiable ordering would not be ob-

tained by arithmetic combination of item responses.

As the report from a field validation study (Ironside & Conaway, 1979)

showed, there was ample reason for attempting to "goof-proof" the variables.

In that'tA
N

tudy, Phase II of the. evaluation, which involved 30 of the Phase I
tiW

schools, a field check was run on the validity of questionnaire responses.

Correlations; between Phase II field ratings and Phase I questionnaire-derived

values are available for some variables:

Interorganizational Relations

Procedures Fostering Coordination and

Improvement of the School Program

.66

.53

Intraorganizational'Structure '-.60

(<°..

General Implementation of the IPM .67

. 1

Those variables, concerned as they are were surface organizational features

of IGE schools, were probably measured better than the instructional practices,

A3
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Description of-hriables

Eight of the variables used in this study measure aspects Of the school

as a whole, such asp organizational features, schoolwide practices, staff back-

ground, AeOgraphy, -and teacher job satisfaction. Other variables do not per-

tain to the_school as,a whole; they are measures of aApedific I & R unit's

practices in`- =reading and in math._ Each variable specific to an I & R unit is

actually treated as four separate variables. It is measured in two I & R units

per'school--one that includes children of grade 2 age and one that includes

caldrep of grade 5 age. In each I & R unit, there is a reading version And

a math version of the variable.' The schoolWide variables are described first.

.

Variables specific to the I & R unit are described thereafter.

' Schoolwide Variables

Seven variables describe gederal characteristics of schools and their

stWs. Three of the schoolwide variables, Interorganizational Relations (IOR),

Intraorganizational Structure (I0S), and Procedures Fostering Coordination and

Improvement the School Program (GOS), are Measures of organizational fee-

tures4 These orgamilatiOnal features are, supposed to foster staff job satis-
,

faction and effective instructional prhctices. Two other schoolwide variables,

General Staff Background (")'and Belief in Individual Differences (INDIV),

are measurer of teachers' preparation; experience, and beliefs. These charac-

,

sterfstici should also be related to job satisfaction and the use of effective

instructional practices. Our structural model makes no.formal attempt to
. ,.

. . ,-.*. .o.

enumerate underlying factors that influence 'differences among schools on the

4-
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five variables Mentioned thus far. For the purposes,of the Phase I study, dif-

ferences among schools on these variables are taken as given. Accordingly,

Figure 2 shoWs no straight arrows ppinting toward these'fil:Te,variables, In

the technical vocabulary ostructural equations methods, such variables are

called exogenous Variables.

A sixth general schoolwide variable is yloolwideImplementation of the

Instructional Programming Model (SIPM). *fferenceg among schools on this

variable_are thought to be affected by four oft the exogenous-variables (namely,`

From the point of view of IGE imPlementers, IGE'sQOS, IOS, GSB, and INDIV).

distinctive organizational structures, schoolwide procedures, and interorgani-

zational relations are Meant to facilitate implementation.of the Instructional

Programming Model. SIPM is not an exogenous variable; beoffuse our model

enumerates expected causes of,its variations.' Variables Whose determiriants are ,

specified by a models like SIPM, are referred to as endogenous variables.

A seventh schoolwide variable is Teacher Job Satisfaction (JOBSAT).t Job

.satisfaction--itself an-outcome of interest - -is kept out of the analysis that

deals with student achievement.- Results concerning JOBSAT are, given later in

.

the report.

,The\eighth variable, School's Demographic Setting (DB--standing for demo-

a

.

graphic background), desc;ibes the'comMun.ity and student population served by

.

school. It is not supposed to be related to the other schoolwide variabl°05,

nor sibuld it be related to general aspects of instructional practiced in the

I & R unit. DB has been included because of its well known correlation with

student achievement.

.0

.45
I
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In the foll wing paragraphs, eaph,ofithese schoolwide variables is given

'\

3'7

a verbal definit on. A description of each variable's distribution and in-

ternal consistency is also giVen.' Readers 'wanting to know more about a

specific variable should refer to the detailed technical report which corres-

ponds to that variable; Table 2 lists techniCal reports and the variables with

which they correspond. Table 3 presents summary statistics for these variables.
1 ,

The relation'of internal _consistency to reliabO.ity is such that a cm-
.

posite whose constituents have, high internal consistency may, or May not possess

S

high test-retest reliability. Conversely, a composite that has high test-
,

retest xeliability may have low internal consistency., Any composite that°

measures a homogeneous construct should be expected to have high internalscon-

sigtency.o. However, a composite that measures a construct combining several

Att
,,

. . t
. .

empirically unrelated facets leUld not necessarily' have high internal con sis-
.p-

,
a -.

.
.

tency, as noted by Cronbach and Heehl j1955). Several of composites used.

in this,study fit the latter description, and, accordingly, should not be ex-.

pected to have high internal consistency.. r
° ..

.

.
Interorgandzational Relations (IOR). IOR is a measure of the school's

.. . /
-. . I e

sit
. .

ielationships and,activitles with outside persons and otganizations, especially
,

!

.
. 4

relationships and activities beideved to facilitate implementing and maintaining

IGE in the school. IOR includes extraorganizational arrangements and activities
. ...)

b,1 . .

of-the school and its staff members that keep the school informed of community
.

' (-1

needs,and new ,educational ideas.,f

Intraoryanizational Structure (I0S). IOS is a measure of certain aspects

of the school 's internal organization that are relevant to implementing ;GE.

Organizational structures within theAchool(Instructional Improvement Com-

.

mittee, Instruction & Research Wits, etc.rare assessed for characteristics
6

o

v
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Table 2

Technical Reports Describing School Variables

Used in Phase I Study
4.

7 (

Schoolwide yariables Technical Report No.

Interorganizational Relations (IOR)

Procedures Fostering Coordination and

476
a

Improvement of the School Program (G08) 477
a

Gvderal Staff BaCkground (GSB) 478
a

Intraorganizational Structure (10) 479
a

7

Belief in Individual Differences (INDIV) 480
a

School's Demographic Setting (pH)

c

482a

4Schoolwide *lamentation of the

Instfuctional Programming Model (SIPM) 483
a

Teacher Job Satisfaction (JOBSAT)
°'

484
a

512
b

,-

aRrA.
,

ce, Janicki, Howard, Stewart, Buchanan, &.Romberg(1978a -.,1978h).

1313rice, ' Janicki, VanDevener, & Romberg (1979).

4 7
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Table 3

Suinary Statistics for Schoolwide Variables

r

r

Variable Mean S.D: Median
Actual
'Minimum

IOR

10S.

GOS

G5313:

INDIV
4

SIPM
.

DR

20.486

20.522

58.178

3.844

3.163
,

:g.441
/'

4.096

6.809

3.802

9.908

.618

.179

.1\2.263
,

1.502

'''

20.228

21.223

57.934

3.896

3.152

_
64.061

.i

4.2*,

,6.286

8.092

27.'083

1.884

:2:556
.

,16.578

'.

'A'oo 4

Logical , Actual Logical
Minimum MAximum Maximum 0(

0 3.812 , iU .64

1.50 15 33.3 .63

0' 83.682 104 .67

0 5.021 '7.0 .26

0 3.667 4.0 .87

0 0 93.446 100 . .87
;

r 7 ' 7
a

.

, 0 . ,!.,

JOBSAX. ,. 40.571 5 079 41.001
g
, 24,.6o24.6003' .0 50.000 50' .94.

It. 0

'''..6.' ' 4

re,',

1
C 1

' ,.

.
o

SB is a one item variablqa therefore nor internal consistency can,,be calculated.
.

,t4. 4 ,::
.

1
. '

,,

,

t.

kl
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such as membership composition, frequency of meetings, permanence of leader-

ship, amount of release time made available for meetings, whether parents and

others participate, in the activities of such groups, whether agenda of meetings

are kept, and how agenda are distributed. The, existence and responsibilities

of certain suppleme tarY staff positions (IMC directors, student teachers,

.

aides, and interns) are also assessed as part of the internal organization

of the school.

Procedures T'ostering Coordination rnd ImprovMent of the School,Progratir-

(GOS). 4GOS is a measure of procedures in.the school that are supposed to

foster continuing improvement df the overall school program. Included are

research and development, staff development, use of volunteers and aides,

noninstructional (advisory) contact between teachers and students, and other

aspects of home - school- community relations.' We regret that the abbreviated

name of this measure, GOS, has little mnemonic value. "GOS" stems from an

earlier name by whicK we knew this variable--retained for the benefit of

readers who will go on to read Technical Report 477 (Price et al., 1978b) Where,

"GOS" appears In many computing statements.

General Staff Background (GSB). GSB is a measure of teaching experience

in IGE, teaching experience in general, and leadership activities in the prip-

fession.

Belief in Individual Differences (INDIV). INDIV is a measure of teachers'

belief that students have individual needs which should be considered in.plan-
,

ping and implementing an instructional program.

General, Schoolwide Implementation ofthe Instructional Programming Model 1 .

(SIPM). SIPM is a measure of implementation of general school.practices#,that

7#.5-

have been encouraged by the Wisconsin RO Center as supportive of the Instruc-
,.
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tional Programming'Model (IPM). SIPM is based,onN-reported practices of:
411

(a) setting schoolwide.instructional objectives by the Instructional Improve -
:E

ment Committee (IIC); (b) adapting(S-Choolwide objectives in Instruction & Re-

search (I & R) units; (c) using IIC guidance in the development of recOrd-

* '

keeping procedures; and (d) providing for carrying out the IPM in the I & R

units of the school.

School's Demographic Setting (DB). DB is an ordinal demographic classi-

fication of the community served by a school:. As such; it is a proxy for ex-
.,'

periences, skills, and attitudes that students acquireputsige the school,

but which affect outcomes of interest to educators. This measure classifies

, .

the community of a school into one of the seven demographic categories em-

ployed in the National Assessment of Educational Progress; the categories

are arranged in order cA the rank they had orytudent achievement in the

National Assessment. DB was given consideration as "a covariate for analyses

involving student achievement. It turned out, however, chat DB was negligibly

correlaCed with measures of organizational features. and school practices. Its

multiple correlation with thb six schoolwide variables just described was .197,

which is not Statistically significant [t'(6,149) = 1.01, p >. .40]. Its efEect

as a. covariate was nil,'so it was not.employed as a covariate in the 1&nalyses

reported here.

Teacher Job Satisfaction (JOBSAT), JOBSAT is a schoolwide measure of

teachers' satisfaction with a variety of aspects concerning their school and .'

professions. It was bas 9d on the 50-item questionnaire that is contained in
4

Technical Reportv512 rice, janicki, VanDeventer, & Romi)erg, 1979).

50'
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Measures of I &,R Units' Practices in Reading and in-Math

There are four variables that measure aspects of instruction in a speci7

fic I & R unit, rather than in the

Utilization of Curriculum` Resources

Individualization of Instructional

and Instructional Cdntinuity

from one curriculum'areW.to another

schoolks a whole. These variables are

(UCR), Informatl.on Acquisition (IA),

Decisions (IDM), and Management of Grouping

The practices of an I &,R unit can differ

Consequently, th ge variables have been

41!

measured separately in two curriculum areas, reading and math, which are the

40,

areas for which measures of student achievement have be$h Obtained in'this

study. These four variables are intended to measure processes that are closer

= 'to what pupils actually, experience than the schoolwide-variablesprocesses

which are supposed to mediate the influence of schoolwide variables.
a

A

Two I & R units,Wri each school are included in the study -;one that in-

cludes children of grade;2 age and one that includes children of grade 5 age.

411.,

Each measure of I & R unit practices may thus be thought of as having four

versions: practices of ,the grade 2 I & R unit in reading, the -grade 2 I & R

%

unit in math, the grade 5 I & R unit in reading, and the grade.5 I & R unit in-..

math.

In the following paragraphs, each measure Of X & R unit practices i5

AP
givdn a verbal definition. Readers wanting to know more about a specific.,

variable should refer to the detailed technical report which corresponds to

O

that variable. Table 4 lists' technical reports and the variables to which they

correspond. Summary statistics for t14 four versions of each variable are
o

given in Ta8ke 5.

5 1



Table 4

Technical. Reports Describing Unit.

Variables Used, in Phase I Study

a

I & R Unit Specific Variable' Technical Report.No.a

Utilization of Curriculum Resources (UCR) .4854,+

Information Acquisition (IA)

Individualization of Instructional

Decisions' (IDM)

Management of Grouping and of

Instructional Continuity (IE)

.486

4,87

488

a

a
Price, Janicki, Howard, Stewart, Buchanan, & Rvberg (1978i -

19781).

4r

1

fin
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Table.5

Summary Statistics for UrAt.Variables

a

Version
Actual Logical Actual Logical

N. Mean SD Median minimum minimum maximum maximum
#

* Utilization of Curriculum Resources (UCR)

Grade 2, Math. 151 39.528 9.611 39.500 11.944 0 , 60 60

Grade 2, Reading 156 44445 9.587 46.453 22.000 0 60 60

Grade 5, Math 151 40.148' 9.530 40.000 12.000 0 60 ,60

Grade 5, Reading 156 44.770 ,9.890 A4.667 19.910 0 6D §9

Information Acquisition (IA)

r

Grade 2, Math 151 7.176 1.276 8.000 4.0 1 8.0 8

Grade 2, Reading 156 7.0'05 .997 7.001 4.0 1 8.0 8

Grade 5, Math . 151 7.386 1.155 8.000 : 3.0 1 8.0 8

/

Grade 5, Reading .156 6.928 1.015 7.000 4.5'. 1, 8.0 8

. .100W ,

53

..29

.27

.20

,35 .

.00

.04.

.

.07

, ,.00

54



Table 5 (continued)

Version
Actual Logical Actual'

N Meap SD, Median minimum minimum- maximum
`ate r

Logical.

maximum OC

Individualization of Instructional Decisions, (IDM)

vi,

Grade 2, Math 151. 8.332 2.605 8.000 1.000 0 14.00 14 '.02

Grade 2, Reading 156 8.158 2.379 8.223 2.333 0 13.00 14 .08

Grade 5, Math 151 8.092 2.553' 8.000 1.000,, 14.00 14 .10

Grade 5, Reading 156 7.511 2.181 7.125 1.500 0 13.00 14 '.04

Management ofGrouping and of Instructional Continuity (IE)

Grade 2, Math 151 29.581 7.258 30.000 14.000 0 45,750 48 .19

.

Grade 2, Reading 156 28.638 6.120 28.338 13.668 0 ,,,..45.000 48 .58

'''' Hai\

Grade 5, Math 151 28.536 7.805 28.-250 -12:000 q 45%000 48 .22

r

Grade 5, Reading 156. 26.339' 5.907 26.000 4.000' 0 42.875 48 .63

55 56
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Utilization of Curriculum Resources (UCR). UCR is a measure of the extent

to which the I & R unit uses a variety of IPM-compatible curricular materials

and media iii a. particular subject area (reading, math).

Informaabn Acquisition (IA). IA is a measure of: (a). the completeness

41

of information gathered for making decisions about.the instruction of individua

students; (b) the variety of means for gathering such information; and (c) the

use of record keeping procedures by the I & R unit for organizing and retrieving

the information. The measure is specific to subject area and to each I R

unit.

Individualization of Instructional Decisions (IDM). IDM is a measure of

the'extent to which decisions affecting instruction and adapted to differences

among students. This is made evident by the basis used for moving children to

new ;material, the different rates of individual progress through curricular

units, and the percentage of I & R unit meeting time spent making instruc-

tional decisions.

Management of Grouping and of Instructional Continuity (IE). IE is

a measure of several aspects of environmental organizations. This variable

includes arrangement f the instructional environment in terms, of scheduling,

group size and change atterns, and opportunities for children to become

aware of interrelationships and continuity in instruction.

Measures of Student Achievement

It should be noted that the final analysis of pupil data involved only

the achievement measures for reading and mathematics. Data on student cogni-

tive abilities and personality development had been gathered, but were not

used in the analysis.
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Grade 2. The Comprehensive Tests of basic Skills (CTBS), Form S, Level 6,

Expanded EditiOh, provided measures of reading and mathematics achievement in

Grade 2. The following subtests of the CTBS were administered: reading vo-

cabulary, reading comprehension of sentences, reading comprehension of pas-

sages, mathematics computation, and mathematics concepts and applications. Be-

cause of time constraints, most students hook only some of the CTBS subtests.

It vas unnecessary to require each student to take every test,since the

grade 2 instruction and research (I & R) unit, rather than the individual

student, was the,unit of analysis. CTBS subtest scores of individual pupils

in each I & R unit were averaged to form an aggregate measure of I & R

unit. Prior to that aggregation, however, adjustments were made to individuals'

subtest scores. Those adjustments are described in the next section of this

report and, in more detail, in Techhical Report 408 (Price,' VanDeventer,

Janicki, & Romberg, 1979.)

Grade 5. The same general approach taken in grade 2 I & R units to form

overall reading achievement and mathematics achievement scores was also taken

in grade 5 I & R units. A different level of achievement test was used, how-

ever, and that test included some additional subtests. grade '5, the Com-

prehensive Testp of Basic 'Skills (CTBS), Form S, Level 2, provided measures of

10.

reading and mathematics achievement. The following subtests werel administered:

reading vocabulety,:feading comprehension,,mathematics computation, and maths-

matics concepts and applications. More detail about grade 5 achievement scores

and their adjustment was given in TechniCal Report 509 (Price, VanDeventer,

.Janicki, & Romberg, 1979h).

58



t

IV

Adjustment and Aggregation of Student Achievement Scores

Literature promoting IGE suggests that student achievement will be raises
.

JO .

by
.

implementing the features of IGE (e.g., Klausmeier, 1977; Klausmeier,
,

Karges, & Krupa, 1977). Therefore, student achievement measures are an

important part of the Phase I,evaluation. One would expect schools high on

implementing IGE features to have high achieving students. Examining the

relations between IGE features and student achievement, however, can be mis-
,

leadinT.ifdifferences due toVother influenCeS are hot accounted far. -Students

from a school in a wealthy suburb, for example, would commonly score higher on

an achievement test than students from a school in a poor urban neighborhood

(Coleman, Campbell, Hobson, McPartland, Mood, Weinfeld, & York, 1966). Some

differences in academic achievement between rich and poor children kppear to

persist even when their school programs are identical (FirkOwska, Ostrowska,

Soskolowska, Stein, Susse & Wald, 197g). Achievement differences associated

with community type cannot be ignored. Presumably, a major reason whit students

in rich and poor neighborhood schools would differ in achievement is that they

are unequal at the outset in their command of the knowledge and skills required

for suctessfulschooI-performance.

Schools are unevenly matched in terms of the student populations they

serve. That fact is commonly recognized when schools are dompared directly.

Teachers and administrators from.different sch6ols are usually aware of the

disparate backgrounds f ,.which each other's students c e. How ver, the

need to control for differences in student background i less obv ous when

relationships between school characteristics and student achieveme t are being

studied. The influenCe of a school characteristic or practice on achievement

5
49

9

`If

.41



111

50

can be obscured if differences in udent background are.not controlled. An

educational practice that has no,effect on achievement can be correlated with

achievement if most schols using the practice serve a population of education-

ally advantaged students. Conversely, an effective practice can appear ineffec-
. 4

tive if most schools using it serve a population of educationally disadvantaged

students.

To control for differences in student achievement that result from dif-

ferences in
(
student populations, we obtained two measures: the demographic

o

and economic character of each school's comi.unity ( demographic background),

and student's academic ability.

Demographic background pertains to the school neighborhood as a whole.

Consequently, it is not sensitive to educationally important differences that

exist between,the backgrounds of children who attend the same School. It

simply represents the kind of neighborhood being sery suburban, inner city,

small town, rural, etc. As such, demographic background was seen as'a reason-
.

able proxy for the school setting, the educational ambience of the community,

1

and the prevailing economic cirdumstances of students' families. As mentioned

earlier, the school demographic background measure proved to be negligibly re-

dated to other school characteristics measured. It was correlated with student

achievement scores (from .29 with Mathematics achievement in grade 2 to ,39

with Reading achievement in grade 5), bilt its correAtion was less once adjust-
.,

wa:. made lot individual :;tudent.!;' :;cores on the ShorL Form Test of Aca-

demic Aptitude.

The Short Form Test Okg Academic Aptitude (SFTAA), a measure of scholas-

tically useful skills and knowledge, was given to each child. This measure

provided information about individual students' short-term prospects for

success in school, subjects. A high score on the SFTAA suggests, that a student

60



has acquired -- through home, prior schooling, and elsewhere--skills and knowledge

that make it easier to succeed in school. Since there are innumerable ways to

get,a low score on tests such as the SFTAA, the educational prospets of low

scoring students are less clear. Nevertheless, a low score suggests that a

student may ladk skills and knowledge useful to school learning. The SFTAA,

therefore, gives probabilistic information about scholastically useful skills

and knowledge of students. Like any probabilistic information, it can be

wrong in individual cases.

The academic ability,scores of individual students can be
IP

used to pre-

dict how those students will fareon-subject area achievement tests. That

prediction, in fact, was our primary means of making aajustments,for achieve-

ment test differencelbthatcould not be reasonably attributed to school program

differences. However, prediction on the basis of information specific to the

0. . .

individual student reveals only part of the effect academic ability can have
I

on achievement test performance. By aggregating the SFTAA scores of students

in a school, a measure of the school's educational milieu is provided. This

can augment the prediction provided by individual scores. In other words,
.

one might predict different achievement from two students who obtained the

same SFTAA score, if one Attended a school in whidh mast students scored low

on the SFTAA and the other attended.a school in which most scored high.

Student raw scores on achievement measures were carefully adjusted to

provide a better comparison among schools. The student achievement variables

used in subsequent analyses-of the Phase I study were not simply raw scores,

but residual scores derived from the differences between raw and predicted

scores on achievement tests. Each student's scores on academic ability tests
Aso

were used to predict his or her scores on the achievement tests. The student's

actual scores on those measures were then compared with the predictions. The

61
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...?

deviations of the actual scores from the predicted scores were the variables

of interest. These difference scores, known technically as regression residuals,

were then aggregated.

Guarding Against Faults'in SFTAA Scores

The adjusted achievement scores, central to 'subsequent analyses, are sus-

ceptible to any inaccuracies that might ex'st in SFTAA scores. An unrepresenta-
.

tive score on the SFTAA would cause an inappropriate adjustment to be made on

a student's achievement subtest scores. Therefore, special pains were taken

to assure that, this basis for adjtNment had values which seemed reasonable,

One cause of unrepresentative SFTAAlscores kmechanical errists in taking

the test. Second grade pupils, 'who have little experience in taking paper-and-

cil tests,"are likely to make such errors.
A

Faulty test administration is another possible source of difficulty. If

a teacher's explanations or directions are unclear, student scores can be ad-

versely affected. Some questions on the SFTAA are read to the students by

the teacher, so some teacher-caused problem% are inevitable. Errors in timing

* 0 the tests could distort the scares considerably. Finally,':A student might not

achieve a representative score because of a bad day, horde troubles, illness,

test anxiety, discomfort about the testing room, or distractions in a group

setting.

Winsorization. A procedure known as "winsorization"AMS used to help

avoid problems that can beset a' one-time measure of academic ability.

/Generally, winsorization involves replacing extreme scores with scores that'

are still on the outskirts of a distribution, but which are less extreme (see

Anscombe, 1960; Dixon & Tukey, 1968). In effect,' insorization pulls improb-
.
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ably high or low scores back to a believable range. Unrepresentative low

scores on the SFTAA occur much more frequently than unrepresentative sigh

scores, so only the lower tail of the distribution was winsorized for this

study.

Thus far, we have described winsorization as a technique used only to'ad-,

just extreme values in a univariate distribution- -that is, values of a particu-

lar variable that are so extreme as to be implausible. In'addition, winsoriza-,

tion can be applied to outliers from a bivariate distribution. Implausible

pair-wise combinations of values are singled out for winsorization in a bi-

variate distribution.

Winsorization with respect to bivariate distribution was the approach

used in the piesent study. The two variables, whose joint distribution was

adjusted for outliers, are raw scores from the lkwo halves of the SFTAA:

language ability and nonlanguage ability. These subtests are correlated,

but it is common for individuals to have.a higher normative standing on one

subtest than on the other. It is presently fashionable in educational prac-

tice to ihterpret a large discrepancy between such scores as symptomatic of

problems that can interfere with school learning. However, a test that is

susceptible to misrepresenting a child's underlying competence is a poor basis

for making inferences about such problems. Consequently,,We make no psycho-

educational interpretation of discrepancies between children's. language

ability and nonlapguage ability scores.

Some children will have authentically large differences between scores

on two tests, yet for a particular population of children there are bounds

within which discrepancies must stay to be credible. Discrepancies beyond

those bounds can be caused by measurement procedures that have gone awry.
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Alternatively, they can accurately describe a child who is so atypical that

the evaluator should question whether it is taxonomically correct to include

the child in the same population as the other children. Children who'are very

atypical should be'removed from an analysis to avoid a distorted picture of the

population. If there is insufficient evidence to justify such removal,. then

winsorization is appropritte. Winsorizatioh does not eliminate large dis-

crepancies, but it reduces them to a plausible level.

As mentionedpreviously, unrepresentatively low scores were more likely

to occur than unrepresentatively high scores. Therefore, whe'n the discrep-

ancy between language ability and nonlanguage'ability was implausibly large,

the lower of the two 'scores was winsorized. The higher score was not:

Basearon the bivariate distribution, 95% confidence. bands for individual

scores were calculated for language ability and nonlanguage ability, spec-
ok

tively. To make these calculations, each variable had to be regressed on,the

other. Scores falling too far below one of the regression lines were adjusted

back to the lower bound of the confidence interval for that.oregression line.it

In practice, students with low scores on both language and nonlanguage

ability, or with two high scores, did not-have their scores adjusted. Only

students with relatively good scores on one subtest and very poor scores on

the other received adjusted scores. By adjusting only as far as the coon-

dence band, t1e distortion of erroneous outliers was minimized. Out of 5,352

A*

students, only the extremely discrepant scores of 242 students were affected

by the winsorization procedure.

Adjusted Achievement Scores as Regression Residuals

The SFTAA language ability and nonlanguage ability measures, were then

used as covariates to adjust the CTBS achievement subtest scores of each
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student. Scores of all students who took an.achieVemett subtest (N approxi-

. mately 1,384) were used in the regre'ssion analysis. Each.CTBS subtest (in

raw score. form) was regressed on SFTAA langUage,ability and nonlanguage

ability (also in raw score form) and on sex.
1

4
Each student's predicted score on each subtest was estimated from the

regression equation. The predicted score was then subtracted from the

student's actual raw scoreon the subtest, thereby creating a. residual score
0

for each subtest. This residual score reflects the s;uddnes achievement

after being statistically adjusted to control for the effects of academic

ability and sex.

Aggregation of Adjusted Achievement Scores

The r iduai scores of, individual students on CTBS subtests provided the

basis for'an aggregated measure representing each school. The subtest- are,

A the case of grade 2, reading' vocabulary, reading comprehension of sentences,

reading comprehension of passages, mathematics computation, and mathematics

concepts and applications. The subtests for grade 5 are, in sequence, reading

vocabulary, reading compehension, mathematics computation, mathematics concepts,

and mathematics applications. The scores of each grOup of students in each

school were averaged to form a school mean for each subtest. In other words,

1
Performance on the SFTAA can be scaled in several ways. We,used raw

score scaling in preference to IQ scaling. --When an ability test such as the

SFTAA is being used to predict school achievement,' its IQ scale form can yield

unintended results unless age is also included as a predictor.
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1.0%,
,

the adjusted scores (regression residuals) of-students in an I & R 'unit were

averaged to provide a representative measure of (ability-adjusted) student

achievement -in that I'& R unit.

Ater aggregation, I & R unit means on residual §cores from achievement

tubtests were combined to form an overall reading achievement score and an

f!"

overall math achievement score. Recall that overall scores could not have

been formed for individual students because, with a few exceptions, a given

,indiyidual took only.some (0 the subtests. The overall reading and math achieve-
,

ment scores--formed by simple addition of I & R unitaverages.of ability - adjusted

subtest scores--are the primary achievement measuresUsed in later analyses.;
. 9. . .

.,,':
Tabloq, 16 and 7. provide descriptive statistits about the univariate dis-

tributions of all ability and achievement measures, using the individual pupil

as the unit of analysis. Tables 8 and 9 present descriptive statistics,

using the I &,R unit as the unit of analysis.

0

a
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Table 6

Grade 2 Student'Ability.and Achievement

DescriptiveeptatisLcs for Individuals

Variable
Valid Standard
N Mean deviation Minimum Maximum

Short Form Test of Academic Aptitude (SFTAA)

Language ability (raw score) 5,346 29.688

Language ability (adjusted by 5,349 29.724
winsorization)

Nonlanguage ability (raw 5,312 26.732
score)

Nonlanguage ability (adjusted 5,349 26.747
by winsorization)

6.517

6.436

6.678

, 6.583

8.368

8.674

4.000

40.000

Comprehensive Test of Basic Skills (CTBS)

Reading vocabulary 1,391 22.694 7.667 4.000 33.000

Reading vocabulary (adjusted). 1,380 - .133 . 6.210 -22.347 , 15.158

Reading comprehension of 1,391 14.352
sentences

6.939- 1.000 , 23.000

r
Reading comprehension of 1,380 - .122

sentences (adjusted)
usr

-6.1.130 18.135 12.758

Reading comprehension of 1,367 11.191
passages

5.539 .000 18.000

Reading comprehension of 1,352 - .034
passages (adjusted)

4.616 -13.946 --11.643

Mathematics computation 1,376 13.688 5.643 '1.000 28.000

Mathematics computation 1,362 - .044
(adjusted)

4.924 -12.156 17.047

Mathematics concepts and 1,402 15.3a1
applications

5.072 2.000 25.000

Mathematics concepts And 1,390 - .025
applications (adjusted)

3.857 - 12.432 13-.065

67
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Table 7

Grade 5 Student'Ability and Achievement

Descriptive Statistics for IndiVidUals

Variable

Standard

N Mean deviation __Ighfilrnum Maximum

A StiOrtiSrm Test of Academic Aptitude (SFTAA)

Language ability (raw scorei 5,578 21.209 8.520 1.000 45.000

Language ability (adjusted by 5,604 21.201

winsorization)

8.501 1.000 45.000

Nonlanguage ability (raw 5,586 24".264

score)

6.953 3.000 40.000

Nonlanguage ability (adjusted 5,604 24.272

by winsorization)

6.911 4.000 40.000

.fterire,

Comprehensive,Test of Basic Skills (CTBS)

Reading vocabulary 1,477 24.979 8.129 3.000 40.000

:Reading vocabulary (adjusted) 1,468 - .118 4.564- -22.974 15.715

Reading comprehension.' -1,450 27.196. 9.523 2.000 45.000

Reading comprehension 1.436 - .045 5.622- -27.797 15.596

(adjusted)
I

,

Mathematics computation, 1,416 28.855 9.022 5.000 47,000
.---

Mathematics computation471' '' 1,401 .057 6.832 -21.112 214:073

(adjusted)

Mathematics concepts 1,423 15.106 4.41 2.000 25.000

Mathematics concepts 1,398 . .026 2.940 '.-11.802 9.250

(adjusted)

Mathematics applications. 1,422 14.507 5.818 .000 25.000

Mathematics applidations 1,397 - 009 , 3.921 -17.053 11.80".7

-(adjusted)

68
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Grade 2 Stude

).

Table 8

lity and Achievement

.
-

Descriptive Statistics for School Aggregates

Variable

Valid Standard

N Mean deviation Minimum Maximum

Short Form Test of Academic Aptilpde (SFTAA)

'Language ability (adjusted 156- .29.794
by winsorization)

Nonlanguage ability (adjusted 156 26.814
by winsorization)

Comprehensive Test of Basic Skills (CTBS)

Reading vocabulary 155 22.683

Redding vocabulary (adjusted) 155 - .168

ir ,Reading comprehension of 155 14.327

sentences

Reading comprehension of 155 .152

sentences (adjusted)

Reading compiehension of 155. 11.107

passages

R- ding comprehension of 155 - .121

assages

emetics computation 155 13.619

Mathematics computation 155 - .121

(adjusted)

- Mathematics concepts and 154 15.375

applications
-ir -.

emetics concepts and 154 - .041

plications (adjusted)

Reading total score i' 154 48.114

- Reading total score (adjusted) 154

Mathematics total score, 153

- .454

29.007

Mathematics total score 153 .- .260

(adjusted)

2.929 19.708 36.944

2.865 16.253 32.000

4.071 8.167 30.500

3.123 -9.521 6.521

3.132 .6.000 21.308

2,669 -8.081 56.547

2.814 3.429 16.333

2.065 -5.244 5.645

3.036 5.625 23.500

2.545 -7.355 10.286

2.715 8.571 21.100
IS.

.1.870 -6.323 3.647

8.985 21.000 65.538

6.687 -18.909 12.402

4,869, 16.054 43.856

3.470 -19.857. 7.627

41.
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Table 9

Grade 5 Student AbilitY and Achievement

Descriptive Statistics for School Aggregate-s

Vdriable
Valid Standard
N Mean deviation Minimum Maximum

Short Form Test of Academic Aptitude -(SFTAA)

Language ability (adjusted T-----......6 21.135
by winsorization) ' ,

Nonlanguage ability (adjusted 156 24.213
by winsorization)

Comprehensive Test of Basic Skills (CTBS)

3.317

2.879

9.375
.

15.072

29.286

30.833

Reading yocabulary 156 24.902 4.134 11.818 32.000

Reading vocabulary (adjusted) 156 - .137 1.948 -9.172 4.671

Reading comprehension 155 27.044 4.571 13.000 37.400

Reading comprehension 154
(adjust4d)

- .117 2.465 -10.685 6.348

Mathematics computation 13 28.834 4.347 15.833 38.125

Mathematics computation 153
(adjusted)

.009 3.305 -8.993 11.547

Mathematics concepts 154 15.057 2.274. 8,400 20.500
.4

Mathematics concepts 153
(adiusted)

- .011 1.332, -3.963 3.072

Mathematics applications 154 14.457 1..914 6.000 20.833

Mathematics applications 153
(adjusted)

- .044 1.706 -6.075 4.229-

Reading total score 155' 51.935 7.655 24.818 67.100

Reading total score (adjusted) 154 - .260 3.470 - 19.857 7.627

Mathematics total score
4

(7152 58.400 7.808 34.400 76.042

Mathematics total score. 152 - .097 4.597 -11.823 14.019
(adjusted)
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Results and Discussion

Reading and Math Achievement

This section examines features of IGE schools believed to affect achieve-

.

ment in reading and math. The positive relationships between features oE.IGE

schools and measures of students' achievement (as implied in the model) were

not found. In grade 2 I & R units, no organizational variable and no measure

of instructional practices was correlated beyond a trivial level with either ,

reading achievement or math achievement, although two correlations were statis-

tically significant. Reading achievement'had a correlation#of .197 (p

with General Staff Background (GSB), and math achievement had a correlation

of .255 (p <01) with General Implementation of the Instruction'al Programming

Model.

The results in grade 5 I & R units were just as negative. Every variable

was correlated only trivially with the reading achievement and math achieve-

ment variables. Not a single correlation differed from zero with statistical

significance. Accordingly, the structural equation analysis lends.no empirical

support to 'hypothesized paths of influence:

This negati/e finding may, in part, indicate faults in our measurement of

organizatiral features -and instructional praitices. However, not all of the

blame can be placed on the attenuating effect of noise in the measures, because

ratings of organizational features made by field observers in 30 schools showed

reasonably high correlation with the questionnaire-basa scales (IOR, .66;

GOS, .53; IOS, .60; SIPM, ..67). There is less assurance that ou4 measures of

instructional practices are trustworthy.
A

The standardized, group-administered measure of rea g achievement can

also be criticized as a less-than-berfect indicator of what children know 41
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about reading. The test may have some sections that do not reflect the cur-

riculum of the schools in our study. On the whole,'however, the instrument

seems to provide a reasonable assessment. Other information we have indicates

that the test scores are, reasonably accurate. Different demographic classi-

fications of schools, for instance, shOW differences on the reading achieve-.

ment and math achievement measures that closely parallel the findings in the

National AsseeSment of Educatibnal Progress.

ti

Organizational Features arid Instructional Practices

The following discussion examines links between organizational features

and the instructional practices they were meant to facilitate. Analysis began .

with an estimation of the apriori model., The initial estimation procedure
4

was a straightforward application of multiple regression. ,The correlation matrix

for schoolwide measures is given in Table 10. The correlation matrices of addi-

tional variables used in the regression analyses are ,given in Tables 11 and 12;

summary statistics for these variables were given in Tables 3 and 5. Each endo- -

genous variable was regressed on its theorized causes. Endogenous variables,

those hypothesized to be under the influence of other variables in the model, have

at least one straight arrow pointing toward them in a causal diagram. Exogenous

variables are those not under the influence of other variables in the model.

Adjacent to each path in Figures 3, 4, 5, and 6 are path coefficients

(standardized multiple regression coefficients) as estimated for the full a

priori models of grade 2 reading, grade 2 math, grade 5 reading, and grade 5

math, respectively. These coefficients were subjected to a statistical test.

The a priori model was revised on the basis of those tests. Causal links

hypothesizedin the a priori models whose path coefficients did not differ

statistically from zero were dropped from the models. In effect, such a pro-



Table 10

Correlation Matrix for Schoolwide Measures

(N = 156 schools)

,IF

SIPM IOR GOS IOS GSB -INDIV

SIPM 1.00000

IOR .60854 1:00000
,

GOS .72997 .72345 1.00000

IOS .49570 .46323 .56988 11.00000 -

GSB .26864 .23079 .24814 .27759 1.00000

ENDIV .45289 .43155 .47223 .20199 .16266 1.00000
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Table 11

Reading Correlation Matrices for Reading Analysis, rn

IOR GOS IOS GSB INDIV SIPM UCRREAD IAREAD IDMREAD IEREAD ACH.-READ

Grade 2

UCRREAD .15205 .17846, .12725 .15381 .11666 .21802 1.00000

IAREAD .15507 25631 .11606
b.

.06925 .29210 .31110 .13904 1.00000

IDMREAD .18010 .26506 .21058 .05681 .09314 .25806 .24168 .21317 1.00000

IEREAD .10159 .13499 .05800 .02489 .16992 .21395 .11377 .15357 .35616 1.00000
.

ACH.-READ -.06695 -.10528 n.07779 .19749 -.11062 - .03360 -.08624 r.04865 .00786 -.01926 1.00000

Grade 5

I

UCRREAD .17408 .16749 .03755 .15325 .16385 .20324 1.00000

IAREAD .15821 .14556 .22917 .07371 .25673 .18552 .10194 1.00000

IDMREAD .18543 .13222 .26817 .24024 .25756 .26017 .15875 .33666 1.00000

IEREAD .14491 .01421 -.00291 .02329 17535 .13441 .16371 .21933 .28312 1.00000

ACHE-READ .12003 .05217".01872 .09591 -.14392 .k01230 .06137 -.05028 -.03345 -.07301 1.00000

AP

Note: Correlations presented are by pairwise deletion. For grade 2, 149 < N < 154; for grade 5, 147 < N < 155.
AO



Table 12

Correlation Matrices/for Mathematics Analyses

IOR GOS IDS GSB "INDIV SIPti UCRMATH IAMATH IDMMATH IEMATH ACH.-MATH

Grade 2

UCRMATH .05461 .18196 .04341 .08216, .16589 .12369 1.00000 ,

IAMATH .18512 .28016 .17778 .10369
)

.33295 .30899 .12524 1.00000

4019MMATH .09937 .23457 .22372 .07899 .18472 .22697 .06024 .16786 1.00000
. ( , i

IEMATH .07139 .14405 .14559 .07569 .17832 .18894 .01940 .27100 .32554 1.00000 .6362

ACH.-MATH .08778 .08633, .06342 .07185 .13485 .25525 -.05999 .03532 .10130 .00362 1.00000

Grade 5

UCRMATH .10950 .20235 .02094 .06060. .15819 .15175 1.00000

IAMATH .16362 .14873 .11683 .01812 .22176 .086a . .15141 1.00000

IDMMATH .10836 .09788 .18033 .20125 .16347 .2034 -.11955 .24383 1.00000

IEMATH .10236 .02448 .03116 -.05289 .017,66 .05719 .20083. .24691 .19905. 1.00000

AeH.-MATH .13695 -.00995 -.06048 -.01086 *-.07241 -.03432, .03183 02593 -.06153 .01654 1.00000

Note: Correlations presented are by paikwise deletion. For grade 2, 149 < N < 153; for grade 5, 147 < N < 152.
m
cn1.0
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cedure tests whether a variable used as a predictor accoUnts for any unique

variance in the dependent variable.

Paths theoretically precluded from an a,priori model were hypothesized to

-make no increment to R
2
beyond that obtained by using the paths included ind b b i

- .
.

the 'model. The'amitted paths of greatest ,interest lead" directly from remote
410-

'causes io effectsbypassing theorized mediators. When the addition of a

direct path from a remote cause--a path theoretically precluded heretofore7-

was statistically significant, a model,was deemed insufficient to explain the

observed relationship between the effect and that remote cause. Figures 7,

8, 9, and 10 -showthe empirically revised (fitted) models. The information

ins, these figures can'also be represented algebraically as structural equations.

-Structural equations for 'the hypothesized models and the fitted models art

given in Technical Reports 510 and 511 (Price, Janicki, VanDeventer, '&

Romberg, 1980a, 1980,b) .

However, when predictors are interrelated--as they are here-interpretation

of the tests for particular path coefficients can easily be misleading (see

Goldberger, 1964; Gordon, 1968). As Tables It 4nd 12 make evident, the or-'

ganizational features in this, study were interrelated, as were the instruc-

tional variables; ?therefore, the substantive interpretation of individual

.

path coefficients becomes ambiguous. For this reason we are being deliber-

ately wary of discussingindividua/ regression coefficients.'

To get a clearer understanding of the relationships between the organi2a-

tional and instructional variables, another type of analysis was used. ,We

used orthogonalized predictors, mhich are.unrelated to each other and are

linear combinations of the initial set of,predictors Interpretation of .

,

coefficients of orthogonalized predigtOrs ks possible lly to the extent that

. ,'':-. ,

. '
. i '-

/

?the orthogonalized predictors can be defined in a substantively meaningful way. ,
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N
------, .. .

'Orthogonalizat\ion of organiational variables. The sit organizational-

variables in the model were transformed through principal .components factor

. .

.analysis into a set of six uncorrelated (orthogonal) factors. Varimax rota-

,tion was used on the full set Of principal components. _The net,effeCt of

performing these transformation's-wLto impose Orthogonality on the set of

e ,I . ...

six predictors,-while preserving as Olosely as possible a!one-to-one cOrres-.,
e .

. e ) '. :C, 4' . 416 '-. \ -.. / s ,,N
' .kon**nce pikdell viable and '0inCipal cOmponents../Correlations between, . IV'. I s- . . , s .., . - . 0.

' '''' "..the.six orthogonal factors and the six' u4transformed variables.are given in
. . .,, ..

. k ° .: , .-- ...,

' V
e

, f I , , 0
...

fr

V.

`
Table 13fAese.corfelatiOns'are egpeCiel type-Of factor loading. As is *:

. ., ,
t .

. - -: ..... .,.,4.. .
.

.

evident in Table 13, each of the six factors is a good proxy for one, of the
....

, ,

_ variables and is negligibly relatgd to the other five'ihariablea- Thus, two
.0. , . .

4
a 0

orthogonalizedPredictors are subStantively meaningful, so ,their.coef ficients _
,

in a regression equation do permitsome interpretation. .-

'When'prediOtors are orthogonal like this, standardized regression coefn
1

.
.

,

. ,
..

ficients are equivalent to correlation coefficients. Therefore, results based'

'. . .

on orthogOnalized predictors are presented as correlation ooeffcients.
- .,

.

Orthogonakzation of instructional variables For each of the four

models (grade 2!reading, grade'5 reading, 'grade 2 math, grade 5 math), the

four instructional variableS in the model were transformed through principal

;

o

N.

components factor analysis into a eq44of four uncorrelated (orthogonal) factors.
.. .

'
4.

Correlations betWeen the untransformed variables of each model andVie corres- -I*
)'A

ponding orthogonal factors are 44ven in Table 14..

Correlations between the organizational factors of Table 13 and the

.

. instructional factors of the respective models are given.in Table 15. As

J

_ ,

can be seen troM this'table, the correlations between the organizational

a

and instructional factors are generally nonsignificant; even those that are
. .
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.14 1

Table'13.

,r
Li

Correlations Between the Organizational4V,ariables'and-

t

. .

-
.

their Va-rmax-rotated..Principal Components
f 1

1 6

1.

% do ...%.. ..
e ..40 'e- . r.

A -4%

e''

1.
1...

"

, -4' '
Factors'

. Variables GOSFAC :IORFAC IPMFAC INDIVFAC

GOS
.. ,,

IOR

IPM
. .

INDIV

IOS

.

GSB

Eigenvalue of
factor

. .76 . .38

.89

,

.

.36

.25

.87

.

.

.23

.20

.22

.96

.
.06'

.06

1:07.

.24

.25

.14

.06

.06 .

.72

.26

r
.1:7

N.

.18

... '

.08,

1.07

..-

.17

.19

.09.

1%02

/4e.

IOSFAC GSBFAC

.29 .10

.20 .09,

.23 .12

.06 ° ,,06

1 '

,,...LA .13,

k. ,

.11 .98
..., .

1.08 1.01
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.Table 14

Correlations Between Instructional Fedture Variables

.and their Varimax-rotatdd Principal Components

-;

Factors Factors

Variables' IEFAC 0. UCRF4C 1AFAC IDMFAC Variables IEFAC UCRFAC . IAFAC IDMFAC

*J.,, -,

Grade 2 'Reading
46

Grade 2 Mathematics

Y y_.
\

IE

UCR

IA

IDM

Eigenvalue
of factor

t

.9.8

.04

.06

.18

1.00

.05

..*
.,

.99

.016

.07

.99 L .

.17

.10

.09

.97 '

IE

1 6CR
,,,,,z ,

IA

1DM

Eigenvalue
of factor

: .

,98 .00 14 .16

.03

.07

-
.98

.00 1.00 .7 .06-

.07

.11

1.00

.

.13 .06 \ 99

.10 .

1.00

.16 .03 07

1.00 1.0,0 -i.00.99 1.00

. 6

Grade 5 Reading Grade 5-Mathematics

UCR ,

IE

IA

IDM

Eigenvalte.
of factor

.99 .07

.
* .9B

.05

.09

.98

:08

.13-
1

.17

.97

UCR

, IE

IA,

IDM

/1

Eigenvalue
, of factor

.99 109 .06

.0a
.06

:09

.12

.99

.07

.05

.08 .

99

'108 ..99 .10
...

.10

.13

99
1

.06 14 .99

.17

1.00

.06 .09 .12

1.00
' ..1.00

0 1.00199
6

001

f

\ .

t

o
. 9.
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-Table 15

4 .

Corrections of Organizational and InstructAonal,Factors
L

S

Instructional "Instructional

. Organizational UCRFAC IEFAC"- IAFAC IDMPAC Organizational UCRFAC ,! IEPAC IAFAC IDMFAC

IOSFAC

IORFAC,

'INDIVFAC.

SiPMFAC

GSBFAC'

GOSFAC

IOSFAC .

IORi*\'AC

INDIVFAC
:

SIPMFAC

GSBFAC

GOSFAC

*p < ,05
-.-

**p < .o1'

1

4.,

.

*

.

Grade 2 Reading Grade 2 Mathetnatics
. ,

.

.04

.0 *-

:07

'.12

:13'

.04

-..02'
..."

:00

- .13

:14*

.00 .

.00
1

.01

.00
/

.23*
.

.22 **

.01,

.11

.14k
..:.

.05

/

-.08

.15*.

-7 tl

.16*

IOSFAC

,

'

7

s .

-.01 I ',WI.

.

-.04 .05
.

.11 ',.06 .

.05 .11 :
r

.66 .01..

.17* : :Gib

.06

.03

.24**

.19**

: .03

'' '.10

.i9**

-.05

.06
.

'-.13*

,04

.15*

.

IORFAC
y
IORFAC

Y

INDIVFAC

SIPMFAC
, .

GBSFAC

,GOSFAC
,

Grade 5 Reading Grade 5 Mathematics
1

.

.

-.04

.10

.09

.13*.

.10

.08

-.08

w .12

.11

. .08

-.03

t 7.16

/

.20**

.04
.

.2Q**

.0f.

2.02

-.01
.

.2**

.05

.17*

,.15*

'.18*,

-.11

i

IOSFAC

' ,

.

-.02 , -.03"._

, .
,

.03 .09
. i

:.11 -.03.
./,

: .09 .02 ',,-,:.,04
...4,

:
1::01 -.08

.17*. -.06

1,.10
1 %

i,,

,',.10

..118*

$'

-42

..07

' .15*

-.01

.13

.171e

.17*

-.07

IORFAC

INDIVFAC

SIPMFACi

GSBFAC

...

GOSFAC

\

,
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.statistically significant nevertheless weak. Our discussion is limited

to those correlations that were statistically significant in botH grades
.

and'S in either reading or math. Those relationships are listed in Table

16. -Weak but statistically significant,correlations occurring in only ne

grade were regarded as undeserving of serioussattentidn.
%

The correlations in Table 16 are 'weak, but they are statistically sig-

nificant. Except for the relationship Between GOSFAC and UCRFAC, which was

statistically significant at, both grades in mathematics only, the other three

relationships are/ statistically significant in both reading and mathematics

at both grades 2 and 5: Thus, althOughthose correlations are weak, they dc'

persist at a statistically significant" level in four out of four circumstances.

Two of the persistently significant correlations involvethe orthogonalized

measure (IDMFAC) of the I & R unit s.Indiyidualization (4 Instructional Deci-

sions (IDM). I & R units thatoscored high on IDM tended, to be part of-a-

-

school that scored high on sCholWide:aspectsof the implementation of the

Instructional Programming Model (IPM), as indicated by the persistent correla-

tion between SIPMFAC and IDMFAC. This'finding is consistent with the assump-

tion made in IGE that schoolwide implementation of the IPM affects its imple-

mentation at the level,of individual.I &R units. I &ll'units that scored

-
high oil,. IDM also tended.to be part of a school that conformed to the intra-

organizational structure recommended for IGE schools, as indicated by the
LN,

persistent correlation between IOSFAC and.IDMFAC.

The other relationship marked by persistently significant ,icrrelatiaps

is that between INDIV (a measure of,the e*tent tb which teachers in a school

believe that individual differences are important to consider when making

4
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Table 16
*3?

,BivariateRelationskipl that had Statistically

Significant Correlations yin Both Grades
`

Correlations

Grade 2 Grade 5

Reeding

IOSFAC & IDMFAC

, .

INDIVFAC IAFAC

I
. .

SIPMFAC IDIAC
A

.22

.23 -.20

.15 15

IOSVC & IDMFAC

INDIVFAC &'IAFAC,

,SIPMFAC & IDMFAC

GOSFAC & UCRFAC

Mathematics

11%.

.

A

SO

A

102

er.
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A

-

instructional decisiops) and IA-(a measure Of the extent to Which an I & R

unit Collects inforffiation about individual diff&ences in reading and Mathe-
. -

matics, respectively). The correlations supporting this statement are those

between the' orthogonalized.measures INDIVFAC and IAFAC. Although these cor-

nrelatios are weak, they--are persistently 'sign,ificant,
../

and they do suggest.

, ,
.

thOt teAchers who believe insthe instructional importance ofiadividual
.. , .

differences are tore likely to collect information of a kind `thatwill.
i.

-7. ,.. . t ...4 support the, individualization of instructional decisions.

.

As mentioned* earlier, the cor relation 'between. GOSFAC and.pCRFAC was signi-

ficant

,

4

ficant at'both grades 2 and '5 only in mathematics. phe'a priorimodeI did pre-...

''.
. -

.

dict positive correlatioNtatween GOS (Procedures Fostering Coordinatiqn and-
. 4. ,

;
,

. .
, , ..

Improvement 5.the School program)land UCR (Uiilliation of 1FM-compatible
I co ' °

' ,Curriculum Resources by I & R Units), but the model predicted the positive

N

e'''''.correlation in both reading and mathematics, not' jnst iremathemtics. .

--0-
.4 44 ; . . , (

apb-patisfaction

The premise that teacher lob satisfaction. is affected by particular or-
-

,

.ganizational-feattires:df IGE has been represented as a network, of podtulated

-

causal links among.* variablds. Figure l'presents the various causalfinks
. .

in diagram form. :ft showt-the paths of influence assumed a priori to underlie.

the relationships between teacher job satisfaction and the other variables.

Four variables, Interorganizatiohal Relations (IOR), Procedures Fostering

Coordination and Improvement of thd School.. program (GOS), Intraorganizational

StrUcture (f0S), and 'General Implementation of the ;instructional Programming /

Model (SIPM), are hypothesized to,relate to teacher Sob satisfaction. The.

model in Figure 11 suggests that the amount of communication with other IGE

10.3
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schools AR) should held teachers feel better about their skills and be more

satisfied with teaching. The structural model also suggests that schoOls with

a well-functioning IGE program (schools hifgh on GOS, IOS, and SIPM) would have

satisfied teachers. The model indicates that General Staff Background (GSB)

and Belief in Individual Differences (INDIV) indirectly affect teacher job

satisfaction by way of SIPM. Factors affecting SIPM are discussed more completely

in Technical Reports 510 and 511 (Price, Janicki, Van Deventer, & Romberg, 1980a,

1980b).

As with the analyses presented already, the analysis began with an esti-

mation of the a priori model. The correlations of schoolwide variables with

the job satisfaction variable are given in Table 17. Each endogenous variable

was regressed on its theorized Causes. Figure 12 shows the coefficients as

estimated forathe a priori model for teacher job satisfaction.

As a set of predictors, organizational features in the a priori model

account'fpr 29.1% of the variance in teacher"job satisfaction, which is,sta--

tistically -significant Oa < .001). For stpdies of this.kind, 29,1kof"the

variance is good prediction. Whether one should regard good empirical predic-

tion like this as practically significant depends on the interpretation,,given

A
- to the empiridal relations, 'however strong they area By adding to.the predic-

tion equation exogenous variables that had not been included a priori as pre-

--- 2
'dictors of teacher job satisfaction, the multiple R is .301, which is only

a 1% increase in variance explained. That small increase is not statistically

significant (a < .25). Since the-a priori model is approximately as predictive

as is the fuller model, we are inclined to judge the a priori model to be

adequate.

,)

O
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Table 17

Correlations of Schoolwide Variables with

the Job Satisfaction Variable.

4

Schoolwide variables JOBSAT.

SIPM .41421

IOR .45554

' GOS . .49912

IOS .18243

GSB .04655

INDIV .32409

a

I or;
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A

However, the negative 'coefficient of IOS

model would have ttlat coefficient be positive
°

IOS with JOBSAT is; in fact, positive. It is

does give some pause; the'a priori

. The zero-order correlation of

.18 (12. < .05, one-tailed test).

The negative coefficient is inconsistent with the interpretation implicit in

the a priori model. The contradictory interpretation-is that the features

measured by IOS have a weakly negative effect on JOBSAT, which is not apparent

by examination of.zero-order correlations because of the countervailing

influence of IOR, GOS, and SIPM, with which IOS is poisitively correlated.

However, neither the a priori interpretation nor the contradictory interpre-

tation are unequivocally supported bx these results.
-

0 - As noted in earlier analyses, the.intercorrelatipn of predictors makes

any interpretation of particular coefficients treacherous: For that reason,.

the procedure of orthogonalizing predictors was again used. Variables causally

prior to JOBSAT in'the model were transformed through principal components

factor analysis into a set of uncorrelated (orthogonal) factors. This,pro-

cedure, its requirements and its limitations were described earlier.

The uncorrelated, substantively interpretable factors defined in Table 13

were then used as predictors of JOBSAT. By having predictors that are un-

correlated among themselves, path coefficients can be compared and tested

without ambiguity - -as long as the variables used as predictors are themselves

substantively meaningful.

Organizational features'as predictors. Factors corresponding to three
4.

organizational features had correlations with JOBSAT that were statistically

Significant and of noteworthy magnitude. The factor corresponding to GOS had

/
107
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1

I e,

a correlation of .32 (a < .0001,.Ofie-tailed,test),Ifith JOBSAT. The factor

corresponding to IOR had a correlatiom of,.31 (p < .0001, one-tailed test).

and the factor corresponding to SIPM had .24 (E < .01, one-tailed test). The

zero order correlation coefficients reported here,are equivalent to the

Standardized regression coefficients of JOBSAT regressed.on the factors.

corresponding to GOS, IOR, and,SIPM (R2 = .261). That equivalence is inherent

to perfectly uncorrelated predictors. The zero-order correlation of the factor

corresponding to IOS, another organizational variable, is .b2, w;lich is statis-
.

tically nonsignificant and trivially small.

School. staff measures as predictors. Besides the four organizational

features discussed in the preceding paragraph, two measures of the school

staff, INDIVand GSB, were treated as causally prior to JOBSAT. The correla-
'

tion of the'factor corresponding to INDIV with JOBSAT is .20, which is statis-

tically significant (E < .01, one-tailed test). The correlation of the

) ,factor corresponding to GSB with JOBSAT, on the other hand, is -.03, which

s trivially small and statistically nonsignificant. The addition of the
!>

factor corresponding to INDIV to the predictor set of GOS, IOR, and SIPM im

proved the prediction of JOBSAT from R
2
= .261 to R

2
= .299, a statistically

.

signifiCant increase.

1 1 0



ConclusiOn

The conclusion of this report considers the findings of the Phase I study,

dividing them for sake of exposition into five parts:'

1. Relationships between organizational features and instructil_onal.prac-

tices of IGE schools. X44

2. Relationships between staff beliefs and instructional practices,

3. Relationships between instructional practices of IGE schools and

measures of students' achieVement.

4. Relationships between organizational features cif IGE schools and

1

students' achiervement.

5. Correlates of teachers'. job satisfaction in IGE'schOols.

Organizational Features and Instructional Practices

Part of IGE Schooling consists of organizational features designed to

facilitate the instructional practices that compose the Instructional Pro-.

gramming Model., Because those organizational features have as ajorimary

purpose the facilitation of certain instructional praCtides, thelopaSe I
A .

study examined empirically theimplied relations between, organikational

features and instructional practices., Some implied correlations between

organizational'features and instructional practices Were borne out in the

Phase I data;, otherg were. not. The implied relations that were borne out

empirically were presented in Table 15. The practice of individualizing
e

in tructional decisions--an instructional practise pursued to varying de-

;

gt es by I & R units.in the schools studied--does seem to be facilitattd

85'



by certain schoolwide organizational,features, in particular the schoolwide

implementation of the Instructional, Programming_Model andthe intraorganiza-
a

tional structure of the schoOls.

Schoolwide implementation of the IPM. The extent tb which the Instruc-

tional Prggratming Model (IPM)shad been implemented by the school in general

(and not simply in the I & R units studied) was positively correlated with

. - .

the degree to which the specific I & R units under, study engaged in the in-
.- -,.

t
diviccalization of instructional decibions. This finding may surprise no

6

one, but it doesattest to-the susceptibility pf small groups of teacherg

to the larger (schoolwide) milieu in which they are situated.

Intraorganizational structure. Another aspect of the larger milieu,
..

that was consistently associated with I & R units' individualizationof

instructional decisions is the intraorganizational structure of the school:-

(Thisis a proxy for various structural arrangements distinctive to IGE

schools, such as the organization of staff and students into I & R units

and the existence of a functioning Instructional Improyement Committee.)

These correlations with I & R units' individualization of instructional de-,_

cisions offer'some vindication of the organizational theory contained in the.

.

IGE system. According to that theory, indivicluals who are part of anorgani-

zation are affected by controllable features of that organization.

i

Implied correlations no found. , Some Amplied correlations between
W .

.

$

organizational features and insiructional practices were not born"e out by
1

d
the data in a.consistent faghion. They were:

1 .

1. an expected connection bkween the interorganizational refations

of a School and the utilization of IPM-compatible curriculum materials by

I & R units in that school.

0 cl

o

*HS
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and

2. expected conne'etconibetween schoolwide implementation of the IPM',

a. ,utilization of IPM-compatible m4terials by I & R units, 4 3

b. collection ofinformation about individual differences,

c. the I & R unit's management of grouping and instructional;con-
.

.

tinuity.

In cases such as these, where expected relations were not found, three
;

types of explanations'dan be offered. The first might be called a "mo001-
r

blaming" explanation, .because,it faults &e underlying modk that has failed

upder test. The second and third might be called "test-blaming," because

4

they fault the procedures that have beenruSed to perform the test of,the

model. The set and attributes the lack Of Observed relation to faulty measure-
- s.

ment of the predictor variables (in this case, measures of schoolwide organiza-

/
.- tional features). This explanation to Pave little ground in this case

:

,.-

,

for a couple of. reasons. As'noted earlier,in Ihis'report, the PhOsa.I
a.

e

. . 9

measures of schdolwide organizational features agreed Yeasohably well with.
t t

,

counterpart measures obtained ih the Phase II field validation 'study.

Furthermore, other parts orthe model were bOrne out-by corretktions involving.

these variables, a circumstance' which should not have.arisen if these variables

.were badly measure&t.

The'third type of explanation attributes the lack of observed relation .

.
to faulty measuremen of the predicted variables (in-this case, measures of

I, & R units" instructional practices). This type of "test-blamin"5",exp arm-
s

°

measures there waS;abundant oppoitunity'f4Wdiqorted information torepter

tion cannot be seriously digputed:- There was field validation,of these

,-. .
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the questionnaires, and:tihere: are no redeemingly high correlations, to suggest

t 'f'1.,"
i:kfc'Z'P ,26.1e ' .45

. .,

that these variables wer4=i'pa dreliabl. The measures of I & R units'
- .-

r."

instructional practidestre7 e: least,. trustworthy part of the" Phase I study.
... 4.

t
.4 Y14'';

. T

For this reason, we are dtil7sinc nr to engage. in "model, blaming" when data
..

. .
.

-
.involving these particular; s are involved. ,
.;

,

..

',
6

g/1 1

.
0

.*

"vStaff Beliefs and Instrudtional PractiCes

The beliefs that statf members-hole about the value of IGE are obvjously

important. The instructional practice of collecting information about in-
)

:divq.dual differences between students in gonteht areas (reading and mathe-
:w 4

matics) was, as expected, correlated with a measure of the extent to which
o

teachers in a school believe that individual differences are important to

-4

consider when making instructional decisions. In'the presence oeother

factors likely to affect this important element of.IGE practice, it is -note-

worthy that its, strongest predictor in Phase I was the extent to which teachers
J.

in a school believed in what'one could reasonably argue is the most bas2c

tenet of the Instructional Programming Model; namely, that individual dif-

ferences'are pertinenttoginstructignal decisions.

. -

t %
.

Instructional Practices ap;Student Achievement.
. - 00-

,

.:' 4
W

In. no instancenot in Reading, not in Math,hbot in'Grade not ill
1,

.0°

Grade 5--was Ere-te a statistically significant correlation between ea measure

of instructional practices and a measure of student achievement.

"model-blathing" explanation for this, which would fault the Instr tional

Programming Model, there are twb other types of explanation. One attributes

sides the

4
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4

the weak.relations to bad measurement of student achievement;.the other, to

bad measurement of, instructional practices. Student achievemht, we believe,

waseasured reliably. Despite the reliability with which student achieve-

ment was measured, any. standardized, group-administered test can be criti-

cized as an.impe:tfect reflection of what children knowlabout the, area

assessed by the test. Persons who wish to make that criticism of the student

achievement deasuresw-a criticism of construct validity--must concomitantly

disthiss any favorable.finding1based on Outcome measures suchas these. We

have already mentioned the low trust we place in our measures of instructional

practice's. nsequently, unreliability in those measures may have attenuated

correlations between instructional practices and student achievement.- For

that reason, we are disinclined to use this partAcular negative finding as

a basis for "model-bleating."

_Organizational Features'and Student Achievement

Expected correlations between organizational features and student

achievement were not found, despite reliable measurement of both cla4'des,

of'variables. All measures of organizational features were trivially and

nonsignificantii, associated with4Student achievement measures. With regard

to this negative finding, a "modelAplam ng" explanation is the most plausible.

Specilly, these findings indicate t at implementation_of_the surface
.

e organizational features with which IGE commonly-identified offer no
.1.

_assurance at all the student achievement will be raised. Evidently,.the

.

instructional effectiveness of I & R units included in Phase I did not

_depend on the degree to which'IGE organizational featurds had been implemented.

L. 5

ti
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in the school of which they w ere part. This finding (based on questionnaire

data) resonates with the findings of'other phases of the IGE Evaluation, all

of which have converged on the conclusion that surface orthodox'5, reveals

little if anything about the value of an educational program. Nor does it .

reveal whether the Instructional Programming Model is practiced in a form

that would be recognizable by.,its-developers.

q170vrgiates of T4achers' Job Satisfaction

The foregoing discussion followed a long-standing tradition in educational

evaluation by gauging the worth of an educational option or? the basis' of its

effects on the students' achievement. There do, exist other grounds on which to

evaluate educational programs. In an era when "teacher burnout" has become a

household word, one evident alternative is to evaluate the effects of programs on

staff morale. On those grounds, three organizationalc
features commonly associated

with IGE fare well. Three schoolwide organizational features have positive

correlations (end positive path coefficients) with the schoolwide,measure of

teacher job satisfaction. Those three-features are: (1) the interorganiza-
_

r'
tional relations of the school, (2) the existence of procedures fostering

coordination and improvement of the school program, and (3) general, school-

wide implementation of the Instructional ProgrAmming Model. Underlying

these positive relations appear to be two factors. One is that teachers

like the contact with other adults provided by IGE, especially the contact

with a professional network that extends beyond their particular school.'

The other is that job satisfaction is deriyed from a belief that their.in-

structional efforts are effective, a belief commonly held by. teachers of

schools 1,11 which the IPM had been implemented on a schoolwide basis.

1 I
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