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PREFACE

A previous study,funded by the Education Research and Development
Committee (Fraser, 1980a) reported the development and use of an
instrument called the Individualized Classroom Environment Question-

naire (ICEQ). This classroom environment instr'ument is distinctive in

that`it measures dimensions salient in individualized settings and

because it can be used to measure student perceptions, not only of
actual classroom environment, but also a preferred classroom environmtnt.
The previous reportprovided validation data for the ICEQ for a sample
of 766 junior high school students in 34 classes and reported several
research applications of the ICEQ for a subsample consisting of 285
students in 15classes. In particular, the previous research provided
some promising tentative results suggesting, first, that the nature of

the actual classroom environment affected student outcomes and, second,
that students achieved better when there was a greater similarity between
actual classroom environment and that preferred'by students.

The major purpose of the present report is to describe a more
comprehensive and rigorous investigition of the person-environment fit
hypothesis that students achieve better in their preferred environment.
The new study provided several major improvements Over F'raser's (1980a)

exploratory research. First, the student outcome domain was extended
to include a comprehensive range of six affectiVe and three cognitiye

outcomes. Second, classroom environment was measured, not only by
the five scales contained in the ICEQ, but also With another nine scales °
Which make up an instrument called the Classroom Environment Scale (CES).
Third, the sample size of 116 junior high school classes was large and
permitted use of the class mean as the pit of statistical analysis
where this was considered appropHate. Fourth, it provided a method-
ological improvement-in that it madd use of regression surface analysis
to provtde kpowerful multivariatemeVodof statistical analysis which'
enabled persdn-environment interactions to be represented as the products

of contircuops variables.

In addition to its major purpose of report4ng the person-environment
fit Study in Chapter 4, the present r4eport achieves two other important

purposes. First, in order to facilitate future research in the area
of classroom environment, Chapter 2 is devoted . to describing the

ICEQ and CES and reporting the impressive validation data obtained with

41 the present sample of 116 classes. Second, as-the data available from
the study enabled a detailed investigation of the effects of actual
classroom environment on student learning, the results of analyses of
outcome-environment relationships are reported in Chapter 3.

As this study has benefited greatly from collaboration with
Darrell L. Fisher of the Tasmanian College of Advanced.Education in
Launcestonthis valuable contribution ts acknowledged here. Some of the

research described in this report has been published jointly with
Dr Fisher in several articles ,cited elsewhere in the report.

Barry J. Frser
Perth
April 1983

6



^

CHAPTER 1

INTRODUCTION

For many decades, the study of persons and the study .of
environments have tendedto remain as two substanttvely and method-
ologically distinct tradition's in educational research. Certainly,
there is considerable scope for researchers to fqjlow Hunt's (1975)
recommendationthat a person-environment interactional framework be ,

incorporated into a Wide variety of studil in education. The area
of classroom learning environment provides an example of a thriving
area of research which has involved many promising studies of
environmental Variables but hithertb has not made use of a person-
environment interactional perspective. Conse4Realy, the present
investigation makes a contribution to.the fieldsof both classroom
environment and pekon-environment fit because it made use of class-
room environmentocales which assess actual and preferred environment
in a person-environment fit study. In particular, the strong prior
research tradition involving investigation of associations between
class learning and actual classroom environment was extenaed to a
study of relationships between class achievement and the interaction
between actual classroom environment and that preferred by students.
The study, therefore, was based on the intuitively plausible person-
environment fit hypothesis that student preferences for a particular
classroom environment could mediate relationships between class
achievement and the nature of the actual classroom environment.

T m in aim of the present research-was to use two initruments -
the In ividualized Classroom Environment Questionnaire (ICEQ) and the
Classr Envrionment Scale (CES) - in an investigation of whether
students thieve better when in their preferred classroom envOronment.
In .r.- to provide some background information and to place this
prese t person-environment fit study into context, the fol)owing,
section provides a brief review of research involving student perceptiOn
of psychosocial characteristics of classroom learning environment.

REVIEW OF'PREVIOUS RESEARCH

Classroom environment reiearch is now an established field of
study as evidenced by several books (Moos, 1979; Walberg, 1979;
Fraser, 1981a),a guest-edited journal issue (Fraser, 19g0b), and
recent reviews (Walberg & Haertel, 1980; Fraser,.1981b; Fraser &
Walberg, 1981). Much of this research has involved use of the Learing
Environment Inventory (LEI) (Anderson & Walberg, 1974; Fraser, Anderson
& Walberg, 1982), which measures dimensions including Difficulty,
Speed, Cohesiveness and Democracy. Nevertheless, quite a few n
studies.involving the ICEQ or CES have now been coMpleted.

A
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The most common use of the LEI has been in studies of associations
between students''cognitive and affective outcoMes and their perceptions
of classroom environment. In fact, outcome-environment relationships
have been established using the LEI,in studies conducted in the U.S.A.
(Walberg, 1972; Lawrenz, 1976; Cart, 1919),'Israel (Hofstein, Gluzman
Ben-Zvi & Samuel, 1979), Canada (Walberg & Anderson, 1972) India
(Walberg, Singh & Rasher, 1977) and Australia (Frater, 1979a; Fraser &'
Fisher, 1982a). Much of this research has formed the basis for
Haertel, Walberg and Hiertel's 0981) meta-analysis which established
that classroom enVironMent perceptions contribute to a greater or
lesser extent to accounting for variance in learnirig outcomes beyond
that accounted for by general ability and pretest yeasures and that
the sighs and yAgnitudes of relationship are surprfsingly constant
across studies.

Numerous studies have used student perceptions on versions Of the
LEI as criterion variables. In particular, classroom environment variables
have been found to provide useful process criteria in curriculum .

evaluations in which outcome measures have shown little sensitivity
(Welch & Walberg, 1972; Fraser, 1919a; Levin, 1980). Other studies
have established that the nature of the classroom environment varies
with teacher personality (Walberg, 1968), class size (Walberg, 1969),
grade level (Welch, 1979) and subject matter (Kuert, 1979).

The CES has been used in several studies. Associations between
student outcomes or classroom environment perceptions were reported

_by Trickett and Moos (1974), Moos and Moos (1978) and Fraser, Pearse &
Azmi (1982). Other studies have used the CES to investigate differences
between students and teachers.in their perceptions of actual and
preferred classroom envi*onment,(Fisher & Fraser, 1983), relationships
between subject matter and classroom environment (Hearn & Moos,1918),
and differences in the classroom env,ironment of different types of
schools(Trickett, 1978).

The ICEQ has been used for five purposes in research in Australia.
First, studies have establishn associations between 5tudent attitudes
and their perceptions of classroom environment (Rentoul LFraser, 1980;
Fraser, 1981c; Fraser & Butts, 1982). Second, two studies have
revealed consistent differences between stddentd' and teachers' ,

perceptions of actual and preferred classroom environment (Fraser, 1982;
Fisher & Fraser, 1983). Third, the ICEQ was found useful in evaluating
in innovation aimed at promoting individualized learning approaches
(Fraser, 1980a). Fourth; the actual and preferred forms of the ICEQ
have been useq successfully by teachers in practical attemop to
improve classrooms by aligning the actual environmentvore closely with
the environment preferred by students (Fraser, 1981d; Fraser, Seddon &
Eagleson, 1982). Fifth, Fraser 'and Rentoul (1982) have reported
interesting relationships bet en school-level and classroom-level
environment.

111

OVERVIEW OF OTHER CHAPTERS
r

Since the main purpose of the present research was to investigate
the person-environment fit hypothesis of whether students achieve
better in their preferred environment, a comprehensive section of Ws
report (namely, Chapter 4) is devoted to reporting this person-

,



environment fit Investigation. But, in,addition, this report achieves

two other purposei. in Chapter 2 and 3. Because the.present investi-

gation involved use pf the actual and preferred forms of the ICEQ and

CES among a large sample of students, Chapter 2 reports the
comprehensive validation data generated for these instruments.
Because much prior research has focused on relationships beNeen
classroom environment and student outcomes, Chapter 3 reports use of

the present data base in investigating associations between students'

affective and cognitive outcomes and their perceptions of classroom

environment.

9



CHAPTER 2

DESCRIPTIVE AND VALIDATION INFORMATION FOR ICEQ AND CES

The present study made use of-both the actual and preferred forms
of the ICEQ and CES, which have been used to a limited degree in prior
'research. In order to facilitate future research, this chapter provides
a brief degcription of the nature and development of each instrument
and presents validation data based on the sample of 116 Junior high
school classes. In fact, the present research provides the most
comprehensive statistics hitherto available for the ICEQ, the first
statistics reported for the CES for a sample outside the United States,
and the first data reported for any sample for the preferred form of
the CES.

DEVELOPMENT OF ICEQ AND CES

The ICEQ measures perceptions of classroom environment along
dimensions which differentiate conventional classrooms from open or
individualized ones (Rentoul & Fraser, 1979; Fraser, 1980a). ICEQ

dimensions were chosen to characterize the clasgroom envtronment
described in the literature of individualized education (including open
and inquiry-based classrooms) and were considered salient by a group
of educational researchers, practising teachers and high school students.
Preliminary versions of scales were refined by application of item
analysis techniques to data collected from several different samples.
Also, the ICEQ's dimensions were chosen to include at least one scale
classifiable as each of the three general categories proposed by Moos
(1974) for conceptualizing thelindividual dimensions characterizing
diverse psychosocial environments. These three categories are
Relationship Dimensions (nature and intensity of personal relationships),
Personal Development Dimensions (basic directions along which personal
growth and self-enhancement tend to occur), and System Maintenance
and System Change Dimensions (extent to which the environment is orderly,
clear in expectation, maintains control, and is responsive to change).

The final version of the ICEQ contains 50 items, with each of its
five scales being assessed by 10 ite9. Each item is scored on
a five-point scale with responses.of Almost Never, Seldom, Sometimes,
Often and Very Often. The scoring direction is reversed for many of
the items. Table I clarifies the nature of the ICEQ by providing the
classification according to Moos's three general categoriej, a scale
description, and a sample item for each scale. Valfdation data for
the ICEQ reported previously by Fraser (1980a) for a sample of 766
individual students in Australia revealed that internal consistency
egtimates (alpha coefficients) ranged from 0.51 to 0.79, discriminant
validity indexes (mean magnitudes of the correlation of a scale with the
other four scales) ranged from 0.07 to 0.28, and each scale differentiated
significantly (p<0.001) between the perceptions of students in different

classrooms.
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TABLE I '

Descriptive Information for each Scale in ICEQ and CES

Scale Name Scale Description
Extent to which Sample Item

Individualized Classroom Environment Questionnaire (ICEQ)

Personalization (R)

Participation (R)

Independence (P)

Investigation* (P)

Differentiation (S)

... there is emphasis on opportunities for individual

students to interact with the teacher and on concern for
the personal welfare and social growth of the individual

... students are encouraged to participate rather than
be passive listeners .

... students are allowed to make decisions and have
control over their own learning and behavioe

... there is emphasis on the skills and processes of
inquiry and their use in problem-solving and
investigation

... there is emphasis on the selective treatment of
students on the basis of ability, learning style,
interests, and rate of working

Classroom Environment Scale (CBS)

Involveme'nt (R)

Affiliation (R)

Teacher
Support (R)

'Task

Orientation (P)

Competition (P)

Order and
Organization (S)

Rule Clarity (S)

... students have attentive interest, participate in
discussions, do additional work, and enjoy the class

... students help each other, get to know each other
easily; and enjoy working together

... the teacher helps, befriends, trusts, and is
interested in students

... it is Important to complete activitles planned
and to stay on the subject matter

... students compete with each other for grades and
*recognition

there is emphasis on students behaving in an
orderly, quiet, and polite manner, and on the overall
organization of classroom activities

... rules are clear,, students know the consequence of
breaking rules, and the teacher deals consistently with
students who break rules

Teacher Control (S) ... rules are enforced and rule infractions are
punished

Innovativ (S) ... the teacher plans new, unusual, and varying
activities and techniques, and encourages students to
.contribute to classroomylanning and to think
creatively

The teacher considers students'
feelings. (a)

\

The teacher lectures without
students'asking or answer10§,
!questions. (b)

Students choose their partners
for group work. (a)

Students find out the answers to
questions and problems from the
teacher rather than from
investigations, ) (b)

Different students use different
books, equipment, and materials.

(a)

Students daydream a lot in this
class. (d)

Students in this class get to know
each other really well. (c)

The teacBer.takes a personal
interest in the students. (c)

The teacher often takes time out
from the lesson plan to talk about
other thing?. (d)

Some students always try to see who
can'answer questions first. (c)

Assignments are usually clear so
everyone knows what to do. (c)

There is a clear set of rules for
students to follow (c)

Students don't always have bp stick
to the rules in this class. (d)

New hnd different ways of teaching
are not tried very often in this
class. (d)

R Relationship Dimensions, P Personal Development Dimensions, S System maintenance and System Change Dimensions,
Items designated (a) were scored 1, 2, 3, 4, 5, respectively, for the responses Almost Never, Seldom, Sometimes,
Often, and Very Often. Items designated (b) were scored in the reverse manner. Items designated (c) were scored
3 and 1, respectively, for the responses of True and False. Items designated (d) were scored in the reverse
manner.
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The initial deVelopment of the CES grew out of a.comprehensive

programme of research involving perceptual measures of a variety of

human environments including psychiatric hospitals, prisons, university

residences and work milieus (Moos, 1974). As part of the original

development of the CES (Moos, 1979; Moos & Trickett, 1974; Trickett &

Moos, 1973), preliminary versions of the CES were field tested and
evaluated statistically according to whether they discriminated
significantly between the perceptions of students in different classrooms
and whether they correlated highly with their scale scores. The final

version of the CES consists of 90 items of True-False response format,
with 10 items measuring each of nine scales. The scoring direction is
reversed for approximately half of the items, and all items are listed

fully in Moos (1979). Table I provides for each CES scale the classi-

fication according to Moos's three general dimensions, a description
of the dimension it measures, and a sample of one of its items.
Validation data reported by Moos and Trickett (1974) indicate that class
reliabilities for different scales (based on alpha coefficients adjusted
for average within-class item variance) ranged from 0.74 to 0.86 for
a sample of 465 secondary sclool students in 22 classes in a variety of

subject areas in the Unite 4 4 tes. Discriminant validity indexes

(mean correlations of a sc ith the other eight scales) using the
indimidual as the unit of analysis'ranged from 0.20 to 0.31 for various

CES scales for the same sample of 465 students. Also, each CES seale

was found to differentiate significantly (p<0.01) between the.

perceptions of students in different classrooms.

SCORING THE ICEQ AND CES

A complete copy of the ICEQ is provided on five separate pages in

Appendix A. The first page contains directions'for answering the actual
form, whereas the second page contains directions for answering the

preferred form. The third and fourth pages contain e set of 50 items which

are used in either the actual or preferred form. In order to reduce

printing costs and to facilitate hand scoring, the ICEQ has a seParate
one-page Answer Sheet (see the fifth page inlAppendix A). Appendix B

provides detailed directions for hand scoring the ICEQ.

Appendix C contains a copy of the CES. The first page provides

some instructions for answering the ectual form; instructions for the

preferred form of the CES are analogous to those for the actual form

of the ICEQ. The second, third and fourth pages contain the set of items

that are used to measure either actual or preferred environment. The

fifth page of Appendix C contains a separate AnSwer Sheet for the CES.
Appendix D provides directions for handscoring the cp.

ApOlication of item analysis techniqeus with our data led to the
identification of three items in the CES, namely, Items 41, 63 and 86,
whose removal resulted in a noticeable improvement in scale reliability.

As these items also seemed to lack face validity, they were omitted

from all analyses described in this report.

SAMPLE

The sample used in all analyses described in this report consisted
of representative group of 116 year 8 and 9 science classes, each wi,th
a different teacher, in 33 different schools in Tasmania. Approximately

12
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equal numbers of schools were tn country and suburban areas,'and
approximately equal number of boys and gtrls made up the sample, .A
random half of the studenls in each-class responded to the actbal form
of these instruments while the remaining half responded simultaneously
to the Oefqrred,form. The total number of students answering the
actual form was 1,083 and answering the preferred form was 1,092.
AlthougH the sample was not randomly chosen, it was carefully selected'
to be as representative as possbile of-the population of schools.in'
Tasmania.

NORMATIVE INFORMATION

Table 2 reports tentative normative information for the ICEQ and
CES for the sample of 116 classes of students. Information provided

'consists'of scale means and standard deviations using both the individual

student and the class mean as the unit of analysis. As kpected,
standard deviations are qutte a bit smaller for 'class means than for

individuals.

VALIDATION OF SCALES

The use of the ;CEQ and tfe CES in the present study enabled the
generation of the most comprehensive validation information hitherto
available for either instrument. Also, the present study provided the

first use of the C.ES in any study in Australia and the first time that
validation statistics have been reported for the CES's preferred form for

any sample. In particular, information was generated about each scale's
internal consistency reliability (the extent to which items in the same

scale tend to measure the same dimension), discriminant validity (the

extent to which a scale measures a unique dimension not covered by
other scales Within an instrument), and ability to differentiate between
the'perceptions of students in different classrooms.

Internal Consistency Reliability

Tables 3 and 4 Provide information about the internal consistency
reliability of each scale in the 10EQ and CES, respectively. The alpha

coefficient is used as the index of internal consistency and data are
provided separately for the actual and preferred forms of the ,

instruments. Also data are reported separately using individuals and

class means as the units of analysis. Class estimates of internal
consistency were obtained simply by using the variance of class means in

conjunction with the conventional alphatformula. Data in Tables-3 and 4

generally suggest that each scale in the ICEQ and CES has acceptable
internal consistency for use in either its actual or preferred form and
with either the individual student or the class mean as the unit of

analysis,

3



TABLE 2

Scale Means and Standard Deviations for each Scale for Two Units of Analysis

9::

!leana Stanaard Deviation for
Individuals

Standardfleviation for

-
Class. Means

tit

Student
Actual

Student
Preferred

StUdent

Actual.

Student.
Preferred

Student
Actual

Student
,7 Preferred

ICEQ

Personalization 33.0 36:8 6.5 6.2 3.7 .3.1

Participation' 34.0 36.5 . 5.2 5.1 2.7 2.7

Independence 28.2 29.2 5.3 5.7 3.1 2.9

Investigation 30.6 33.6 5.2 5.8 2.5 2.7

Differentiation 23.8 26.1 7.9 7.0 5.2 5.0

CES

Involvement 20.6 23.1 , 5.0 5.2 2.7 2.7

Affiliation 23.8 25.1 4.0 3.9 ,1.9 . 1.8

Teacher Support 21.3 23.1 5.0 4.6 , 2.9 2T)4

Task ,Orientation 24.8 23,7 3.6 3.7 1.8 1.6

Competitionb 17.4 17.3 3.1 3.1 1.4 1.2

Order & Organization 21.7 23.2 5.2 , 4.9 3.3 2,8

Rule Clarity 23.4 24.3 4.3 4.1 24 1.8

Teacher Control '22.0 21.7 4.3 4.1 2.2 .1.91

Innovationc 17,9 20.3 3.7 4.2 2.0 2.0

a Means were approximately the same for 1)oth the student and the'class as the unit of anaiisis.

b Competition scale contains 8 items only.

c Innovation scale contains 9 items only.

Sample sizes were 1,083 students for student actual form, 1,092 students for student preferred form, and.116

classes for either form.

1 5
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a
TABLE 3

Interml\pnsistency Reliability (Alpha Coefffbient) and Discrimihant Validity (Mean
Cor'relation of a Scale with Other Four Scales) for Two Forms of ICEQ for -Two

Units of Analyses

Scale.Name Unit of
Analysis

Alpha Reliability

'A:Ctual P,referred

F
Mean Correlation
with Other Scales .

Actual. Preferred

,
Persona1izat4on Individual ' 0.78 0.74 0.28 , 0-.33

,

Class 0.88 0.82 0.36 0.35

Participation ,. Individual .0.70 "' -L'0.58 0.28 0.29 'N

Class , 0.78 0.74 . .0.35 0.37

Independence Individual 0.67 0.71 0.07 0.10

Class 0.78 . 0.79 Q:16 0.17'

Itivestiatton Individual - .0.70 O.75 0.29 0.29

.tiass 0.74, ( 0.83- 0.32 0.37

Differentiation Individual 0.79 0.76 0.15 0.16 .

.Class 0.88 0.29 . 0.18

,0
,

.

The student actual fddl,watresporided to by 1,083 students in 116 classes and the student preferred form was
reslionded to by 1,092 studefits in the.same'classes. ,
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TABLE 4 .

Internal Consistency Reliaility (Alpha Coefficient) and
Discriminant Validity (Kean Correlation with Other

Eight Seales) for Two Forms of CES for Two'
Units of Analysis

""

Scale
Unit of
Analysis

"Alpha Reliability Mean Correlation
with Other Scales

.Actual Preferred Actual ireferred

Involvement Indiv. 0.70 0.75 0.40 0.39

Class. 0.81 0.84 0.42 0.43

Affiliation Indiv. 0.60 0.63 b 0.24' ' 0.32

Class 0.71 0.70 0.29 0:39

Teacher dmdiv. 0.72 0.67 0.29 0.37

Support Class 0.86 0.80 0.38 0.39

-
Task Indiv. 0.58 0.58 0.32 / 0.0

Orientation
c.

Class
.

0.72 0.66 0.31 0.24

Competition IndiV. 0.51 0.50 0.09 0.08

Class. 0.60 0.60 0.08

I

0.16
,

'Order and Indiv. 0.75 0.73 0.29 0.37

Organization Class 0.90 0.86 0.40 0.38 .

Ru Indiv. 0.63 0.60 0.29 0.34

C11Y Class 0.76 0.69. 0.36 0.3910"

Teacher Indiv. 0.60 0.55 0.16- 0.18-

Control Class 0.71 0:67 0.23 0.32 .'

Innovation Indiv. 0.52 0.63 0.19 0.37

Class 0.71 0.73 0.29 0.38

1,083 students in 116 Owes respond to the actual form afid 1,092

students in 116 classes respond to the preferred form.
t

All scales contained 10 items except for Competition (8 items) and

Innovation (9 items).

a. 1:0
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As

, A

rDiscriminant Validity

Tables 3 and 4 4jso report data about each,scale's discriminant*
validity (using the mean correlation of a scale with the other scales
On Vie same instrumentlas a convenient index). Information is provided
lfor the'actual and preferred forms of the ICEQ and CES and for both
the individual and the class mead as the unit of analysis. These
values are smell enough to suggest that each ICEQ scales has adequate

:discrimihant validity in each of its forms for the two units of .
analys4s. It appears, however, that the ICEQ and CES each measures
distinctalthoughsomewhat overlapping aspeCts of classroom environment.

Ability to Differentiate Between Classrooms'

Table '5 provides information about the ability of the actual
form of each scale to differentia between the.perceptions of students

,in diffeent classrooms. These r lilts were-obtained by performing
for each scale a one-way ANOVA, us ng the individual as the.unit ofI
analysis and with class membership as the main effect. Results Show
that each of the 14 scales differentiatied significantly (p40.001)

between the perceptions of students in different classrooms. The eta
2

statistic, which represents the proportion of variance explained by class
membership, ranged from.0.18 to"0.43 for various scales.

CONCLUSION
.

*In an attempt toiassist other workers coritemplating usirig classroom ,

environment scales in their own research, this chapter has made the
ICEQ and CES readily assessible and reported valuable normative and
validation information based on a large sample of Australian students.
Complete copies of each instrument, together with detailed scoring
instructions, r'e included in ,this report's appendices. Data reported
attested to the internal consistency reliabilitY and discriminant validity
of the actual and preferred forms of each ICEQ,and CES scale-when either
the individual or the class mean was used as the unit of analysis. Also,
it was found that the actual form of each scale differentiated signifi-
cantly between the perceptions of-students id different classrooms.

-
4
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TABLE 5

ANOVA Resu14 for Cliss Membership Differences in
Student Perceptions on Actual Form of ICEQ and CES

Scale

MS

Between

ICEQ

Pehonallzation 139.3

Participation 57.6

Independence B.1.3

Investigation 51.7

Differentiition 182.1

(

CES

Involveme 63.8.

Affiliation 30.2

Teacher Support. 79.8

Task Orientation 29.6

Competitton 17.0

Order and Organization 108.1

Rule Clarity 35.3

Teacher Control 46.8

,

Innovation 32.8

MS
Within

31.1

23.6

20.5

24,7

18.6

18.9

13.9

18.2

10.5

9:1-

17.2

15.9

15.2

'11.1

df F Eta
2

115, 967 4.5* 0.35

115, 967 2.4* 0.22

115, 967 3.0* 0.26

115, 967 2.1* 0.20

,115, 967 9.8* 0.40

115, 967 34* 0.29

115., 967 2.2* 0.21

.
115, 967 4:4* 0.34

115, 967 2.8* 0.26

115, 967 1.9* 0.18

115, 967 6.3* 0.43

115, 967 2.2* .0.21

115, 967 , 3.1* 0.27

115, 967 3.0* 0.26

* p(0,001

Eta2 is the ratio of between to total sums of squares and indicates
the proportion of variance explained/by class membership.

Sample size was 1083 students in 116 classes.

20



CHAPTER 3

r,

PIEDICTING STUDENT OUTCOMES FROM CLASSROOM ENVIRONMENT PEKCEPTIONS

The strongest tradition in prior classroom environment research
has_involved investigation of the predictability of student cognitive
and affective outcomes from their perceptions of classroom learning
environment. In fact, 0 large number of studies in numerous countries
has provided consistent and strong support for the predictive validity
of students' classroom perceptions in accounting for appreciable amounts
of learning outcome variance, often beyond that attributable to studbnt
entry characteristics such as pretest performance or general ability
Haertel, Walberg & Haertel, 1981). The research described in this
chapter is consistent with this tradition in that it also investigated
the pre'dictive validity of students' classroom environment perceptions.

a

The present Tasmani-an data base permitted a study of associations
.between students' outcomes and thefr perceptions of classroom psy-
chosocial Avironment WhiCh was distinctive in four ways. First, it

involved use of classroom environment instruments (the ICEQ and CES)
which Ave been used a limited amount previo6sly in this type of -

research. Second, in order to permit.comparison with results from
methodologically dilterse past studies, the present data were analyzed
in sixydifferent wayt (naMely, simple, multiple and'Canonical

a. correlation analyses performed separately for raw posttest scores and
residual posttest scores adjusted for corresponding pretest and
general ability). Third, by including two classroom environment
instruments within the one study, it was possible to eitimate the
unique and confounded contributions made by eachlinstrument to the
prediction of outcome variance. Fourth, the magnitudes of environment-
outcome relationships were compared for two units of analysis, namely,
the indivtdual student and the class mean.

tIESIGN AQ MAIN:ANALYSES

In order to permit investigation of relationships between'classroom
environment perceptiOns and learning outcomes-in the present study,
three cognitive and six affective measures were adminfstered both at
the beginning and end of the same school year, while the ICEQ and CES
were administered at mid-year. The three cognitive outcomes were ,

measured by the Test of Enquiry Skills (Fraser, 1979b) and consisted-of
ten-item, multiple choice scales called, respectively, Comprehension of
Science Reading, Design of Experimental Procedures, and Conclusions and
Generalizations. The KR-20 reliability figures for class means were
found to be 0.81, 0.75 and 0.77, respectively, for the three sWes
for the presentpsample of 116 classes. The six attitude measures each
consisted of ten items of Likert format selected from the Test of

21
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Sciencp-Related Attitudes (Fraser, 1981e). These scales are called
Attitude to the Social Implications of Science, Enjoyment of Science
Lessons, Attitude to the Normality of Scientists (i.e., the extent to
which students view scientists as normal people rather than as the
eccentrics sometimes depicted in the mass media), Attitude to Inquiry,
Adoption of Scientific Attitudes (e.g:, curiosity, open-mindedness)
and Leisure Interest in Science. Class alpha reliabilities were found
to range from 0.80 to 0.97 for these six attitude scales for the present
sanfple. In addition to these cognitive and affective,measures,
information was gathered about the-general ability of the students
using a version of the Otis test.

The present study involved the use Of the class mean as the unit
of statistical analysis. Also, in order to permit easier comparison
of the results of this study with prior research, dat'a were.analyzed
in six different ways which reflect major methodological variations in
past research. These six methods were a simple, multiple, and canonical
correlational analysis involving raw scores and a simple, multiple, and
canonical correlational analysis involving residual scores.

It has been coünQy, in prior-research to perform a conservative -
test of outconie.'environmnçnt relationships by controlling statistically
certain student character stics, especially corresponding pretest and
general ability. That is, for reasons of simplicity, learning
environment dimensions have been considered useful predictors of
student learnfng outcomes only if they accounted for different variance
from that attributable to well-established predictors like pretest and
general ability'(Walberg & Haertel, 1980). While conservative analyses
in which student characteristics are controlled have the merit'that
AeS, do not overestimate the variance component attributable to environ-
ment, they might well underestimate the importance of the environment
component because any variance shared by environment and student
characteristics is removed. For this reason, all analyses (simple,
multiple, canonical correlation) were performed twice, once using raw
posttest scores as the criterion variables and once using residual
posttest scores adjusted for corresponding pretest,ahdApberal ability.

Table 6 shows the results of the six types of4plalises. 'The first
pair of analyses are the least complex aS they invoWSimple cor-
relations between class means on the 14 environmentscales,and class
means on each of the nine outcome posttests (using eithe raw scores or
residual scores). A major advantage ofl these simple cbrrelational'
analyses is that they furnish data to other workers interested in
associations ,between partiCular environment Variables and.particular
outcomes. For examOle, future workers,wanting to conduct meta-analyses
involving specific environment and outcome variables would require this

sort of information, The results in Table 6 Sham, that the number of
significant outcome-environment correlations' (p(0.05),was 39t*out of a
possdble 126 for tHe analyses,iWvolving raw posttest scores (i.e., about
six times that expected by ehance) and 23 for the analyses using residual
posttest scores (about four times that expected by chance). Furthermore,

inspection of the signs of these correlations 'Show that all significant
outcome-environment relationships were poSitive except for six cases in
which greater levels of perceived classroom Differentiation were
associated with lower raw scores on three .scales (Attitude to Normality
of Scientists, Adoption of Scientific Attitudes, Conclusions and
Generalizations), and greater levels\of perceived Innovation were assoCiated
with lower raw outcoMe scores on threb scales (Attitude to the Normality of
Scientists, Design of Experimental Procedures, Conclusions and General-

izations).

9 2



TABL E 6

Simple, Multiple, and Canonical Correlationf Between Classroom Environment Dimensions and Learning Outcomes (Using Raw Scores and

Residual Scores Adjusted for Corresponding Pretest and General Ability)

Learnang
Outcome

Scores/

Simple CorrelatiOh Beta Weights for
Multiple Significant Individual
Correlation Environment Predictorsb

Raw
Residualsa Teach Task Order Rule Teach

Pers Part ,Indep Inves Diff Invol Affil Supp Orien Comp & Org Clar Contr Innov

Social Raw Scores .14 30** .05 .09 -.15 .22* .16 .16 .25** .20* .30** .24* 42 .06 .50** .26* (Part)

Implications Residuals .15 .27** .02 .05 -.12 .27*v .24* .15 .25** .14 33** .26** .03 .09 45* .24* (Part); .34*(Order
Org)

Enjoyment of Raw Scores .29** .32** .11 .11 -.02 .42** .20* ,.27** .17 .13 45** .25**-.02 -.20* 55** 43* (Order & Org)

Scaence Lessons Residuals .16 .23* .00 .05 -.13 .36** .27** .16 .22* .02 .40** .20* .05 .03 '.49** 35* (Order & Org)

Attitude to Normality Raw Scores .03 20* -.04 -.07 -.22* .12 .10 .0-k .23* .03 .16 .10 '..08 -.20* .49** -.34* (Innov)

of Scienbists Residuals .14 .15 -.09 -.07 -.16 .17 .11 .15 .07 -.04 .10 .18 .08 -,04 44* .36* (Invol)

Attitude to Raw Scores -.03 .15 -.08 .08 -.17 .11 .18 .05 .18 .07 .10 .23* .07 %03 44* .31 (Rule Clar),

Inquiry Residuals -.03 .12 -.10 .07 -.15 .10 .18 .04 .13 .05 .09 .23* .09 .37

Adoption of Raw Scores .02 .33"-.03 .11 -.35**.07 .29** .10 .25** .14 .17 .06 -.04 f13
57** .23* (Partl; -.29* Diff;

Scientific Attitudes
.21* (Affil); -.30** (Innov)

Residuals .18 .27**-.05 .13 -.17 .16 .26** .21* .07 -.01 :18 .1,5 -.02 .06 .39

Leisure Interest
in Science

Raw Scores .09 .22* .10 :20* -.03 .28** .22* .11 .25** .08 .41** .25** .04 .20* .54** .561: (Order Org);

(inn v)

-Residuals .14 .09 .04 .21* .15 :30** .12 .11 .12 -.11 35** .21* .00 .23* .51*,* 35* (Invol); .50** (Order
Org); .37** (Innov)

Comprehension of Raw Scores .08 .13 .20* .12 -.05 .02' .13 -.03 .15 .05 .13 -.05 -.04 -.13 .45* .30* (Indep)

Science Reading Residuals .10 .10 .07 .14 .14 .11 .13 .00 .03 .03 .17 .06 .06 .01 .35

Design of Experi- Raw Scores -.18 .04 .00 .01 -.03 -.08 .03 -.06 .22* .18 .11 .01 .05 -.20* .47** -.30* (Innov)

mental Procedures Residuals -.04 -.04 -.12 .00 .08 -.05 -:05 -.02 -.05 .09 .05 .09 .12 -.05 .34

,

Conclusions and Raw Scores -.04 .25** .04 .14 -.26** .08 .17 .06 .31** .15 .22* -.02 .04 -.20* .61** .26* (Part); -..23** (Diff);

Generalizations
43** (Teach Supp); -.41**
(Innov)

Residuals .08 .17 -.10 .21* -.15 .18 .12 .07 .14 .07 .26** .07 .12 -.02 .45* 13** (Inves); .36* (Order

Org)

Raw Scores .70**, .68**
Canonical Correlations Residuals .65**

* 2.< .05, ** 2.< .01

a Residual scores have been adjusted for performance on the corresponding pretest and general ability.

b Beta weights are shown for those individual predictors for which, first, the correspondin 9 block of 14 environment scales had a signifiCant multiple

correlation and, second the b weight was significantly different from zero.'
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The second pair Of analyses reported in Table 6 consisted of a
multiple correlation analysis involving the set of 14 environment scales
'performed separately for each outcome using either raw or residual
criterion scores. The multiple correlation provides a more parsimonious
picture of the joint influence of correlated environment dimensions on
outcomes, and reduces the Type I error rate associated with simple
correlational analyses. These analyses are likely to be of particular
relevance to people interested in particular outcome measures. Table 6
shows that the multiple correlation between raw outcome scores and the
set of classroom environment scales- ranged from 0.44 to 0.61 and was
significantlY greater than zero (p<0.05) for all nine outcomes. As
expected, multiple correlations were smaller for analyses involving
residUal scores, but their magnitudes still ranged from 0.34 to 0.50
with five of these being statistically significant.

In order to inteNret which individual classroom environment scales
were.making the largest contribution to explaining variance in learning

outcomes, an examination was made of b and beta weights for those
regression equations for which the multiple correlation for the whole
block of 14 environment scales'had been found to be significantly
greater than zero (p<0.05). The right hand side of Table 6 lists the
magnitude of the beta weight for those individual environment scales
whose b weight was significantly different from zero (p<0.05) and for
which the corresponding block of environment scales also had a significant
multiple correlation. This requirement that the multiple correlation for
the whole block of environment scales should Meet the 0.05 significance
criterion provides protection against an inflated experimentwise Type I
error rate. This table shows that the number of significam& relationships
for individual environment variables was 16 for raw criterien scores and

9 for residual criterion scores.

The signs of the beta weights in Table 6 can be used to suggest
the following interpretations for the 16 significant individual outcome-

* environment relationships using raw posttest scores: Social Implications

of Science scores were higher in classes perceived as havio greater
Participation; Enjoyment of Science lessons scores were higher in classes
perceived as having great& Order and'Organization; Attitude to the
Normality of Scientists scores were higher in classes perceived as having
less Innovation; Attitude to Inquiry scores were higher in classes
perceived as having greater Rule Clarity; Adoption of Scientific Attitude
scores were higher in classes perceived as having greater Participation
and Affiliation and less Differentiation and Innovation; Leisure Interest
ih Science scores were higher in classes perceived as having greater
Order and Organization and Innovation; Comprehension of Science Reading
scores were higher in classes perceived as having greater Independence;
Design of Experimental Procvlures scores were higher in classes perceived
as having less Innovation; and Conclusiops and Generalizations scores
were higher in classes perceived as having greater Participation and
Teacher Support and less Differentiation and Innovation. Examination of

the signs of the beta weights for residual scores in Table 6 suggests the
following interpretations of significant outcome-environment relationships
when corresponding pretest and general ability were controlled: Social
Implications of Science scores were higher in classes perceived as having
greater Participation and Order and Organization; Enjoyment of Science
Lessons Scores were higher in classes perceived as having greater Order
and Organization; Attitude to the Normality of Scientists scores were
higher in classes perceived as having greater Involvement; Leisure



Interest in Science scores were greater in classes perceived as having

greater Involvement, Order and Organization, and Innovation; and

Conclusigns and Generalizations scores were higher in classes
perceived as having greater Investigation and Order and Organization.

Although use of multiple correfation analyses overcomes the problems

of collinearity between environment scales, collinearity between outcome

measures could still give rise to an inflated experimentwise Type I

error rate. Canonical analysis, however, can provide a parsimont4Os

picture of relationshipt between a domain of correlated learning outcomes

anti a domain of correlated environment dimensions. Consequently, two

canonical analyses were conducted (one involving raw outcome scores and '

one involving residual scores) using the class mean as the unit of

analysis. The bottom of Table .6 shows that both canonical analyses .

yielded at least one significant canonical correlation. Two significant

canonical corfelations of 0.70 (p(0.01) and 0.68 (p<0.01), respectively,

were found between environment scales and raw posttest scores, while

4 one significant canonical correlation of 0.65 (p<0.01) was found between

environment scales and residual posttest scores.

In order to interpret the results of the canonical analyses, an

examination was made of the magnitudes and signs of the structure
coefficients (i.e., simple correlations of a canonical variate with

its constituent variables) associated with each significant canonical

variate. These substantive interpretations were based on structure

coefficients in preference to canonical weights or loadings because the

latter can be seriously misleading as they are partial regression
coefficients subject to redundancy and suppression effects (Cohen &

Cohen, 1975; Cooley & Lohnes, 1971). The interpretation of the first

significant canonical correlation for the analysis involving raw scores

was readily interpretable. It indicated that attitude scores on the

Enjoyment of Science Lessons and Leisure Interest in Sciehee scales

were higher in classes perceived as having greater Order and Organization

and Innovation. 'The interpretation of the second significant cahonical

corcelation for the analysis of raw scores was less straightforward, but

it suggested that ,cognitive outcome scores on the Conclusions and

Generalizations scale tended to be higher in classes perceived as having

more Participation and less Differentiation. The straightforward

interpretation of the significant'canonical correlation for residual
scores was that, with corresponding pretest scores and general ability

controlled, Enjoyment of Scfence Lessons and Leisure Interest in Science

scores were greater in classrooms perceived as having greater Order and

Organization and Involvement.

UNIQUE AND COMMON VARIANCE ASSOCIATED WITH ICEQ AND CES

, The multiple and canonical correlation analysei reported previously

in Table 6 provide information about relationships between learning

outcome criteria and the whole set of 14 environment dimensions measured

by the ICEQ and CES. These analyses, however, provide no information

about the unique contributions to the prediction of learning outcome
variance made separately by the ICEQ and CES. Nor do they identify the
confounded contribution -to criterion variance associated with the two

separate instruments. This type Of information is of potential relevance
in future predictive validity research because it provides guidance about
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the extent to which the ICEQ and CES predict different outcome variance
and, consequently, wfiether it is redundant to include both instruments
in a given study.

Commonality analYsis is widely endorsed as a metho'd 6f estimating
the unique and confounded components of variance explained in criteria
by twy or More se,ts of predictors (Cooley &-Lohnes, 1976). For the
case of a single crittrion variable, the uniqueness for the ICEQ would
be computed simply by subtracting the squared multiple correlation

. coefficient for a model containing the nine CES scales as predictors
from a model containing aT1 14 environment variables measured by both
the ICEQ and CES. Thus, the definition of uniqueness is the same as

.the definition of the squared emipartial multiple correlation of a -

dependent variable with one set of independent variables partialled
on the other set of independent variables. Similarly, the uniqueness
for the set of CES dimensions is computed using the values of R2 for a
model containing only ICEQ variables And another model containing both
ICEQ and CES variables. The commonality, or the confounded contribution
to critenion variance made by the two classroom environment instruments,
is simply the variance explained by the full model containing ICEO and
Iliscales minus the sum of the uniqueneses for the ICEQ and CES.

, Cooley and Lohnes (1976) describe a way of extending the method
of commonality analysis for a single' criterion measure to the case of
multiple criterion measures. When the criterion domain is multivariate;
the criterion redundancy (Gleason, 1976; Miller, 1975) can be substituted
for ttp)R4 statistic in all rules-for partitioning variance. Also, just
as R4lrbpresents the proportion of variance accounted for in a univariate
criterion, the redundancy can be interpreted as the multivariate variance
in a domain of criterion variables associated with a set of predictors.
The redundancy can be calculated by multiplying the variance extracted
from the criterion domain for each linear function fitted to the criterion
variates by the squared canonical coftelation for that function, and
summing these products (assuming that there is more than one) (Stewart,&
Love, 1968).

Table 7 reports the results of commonality analyses which were
performed for the present'sample using the class mean as the unit of
statistical analysis. In line with earlier analyses, these commonality
analyses were conducted separately for raw cr terion scores and for_
residual criterion scores (adjusted for corr onding pretest and
general ability). Also the analyseq reported include commonality
analyses of the squared multiple correlation performed separately for
each of the nine learning outcome criteria, tower with commonality
analayses of the canonical redundancy statistic p rformed for the set
of nine outcome criteria as a whole.

4

The restAlts in-Table 7 for the 18 commonality, analyses of the
R
2
statistic show that the values of the uniqueness And the commonality '

for each outcome varied'considerably. For the raw score analyses, the
uniqueness for the CES ranged from 0.08 to 0,20 with a median of 0.13,
the uniqueneSs for.the ICEQ ranged from 0.03,to 0.15 with a median
of 0.09, and the commonality ranged from,0:00 to 0.11 with a median of'
0.02. For the residual scores angayses, the uniqueness for the CES
ranged from 0.05 to 0.20 with a median of 0.09, the uniqueness for the
ICEQ ranged from 0,02 to 0.10 with a median of 0.05, and'the commonality
ranged from 0.00 to 0.05 with a median of 0.03. -Overall, these results

27
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TABLE 7

Commonality Analysis of R2 and Redundancy Statistic for
ICEQ and CES Using Raw and Residual Criterion Scores

Outcome,

R2 for Raw Sdores R2 for Residuals

Uziiqueness Common-- Uniqueness Common-
ality alityCES ICEQ CES, ICEQ

Social Implications
of Science

Enjoyment of
Science Lessons

Attitude to Normality
of Scientists

Attitude to
Inquiry

Adoption of
Scientific Attitudes,

Leisure Interest
in Science

Comprehension of
Science Reading-

Design of Experi-
mental Procedures

Conclusions and
Generalizations

0.14 0.11 0.Q0 0.11 0.05 0.05

*0.17 0.06 0.08 0.17_ 0.05 0.03
,

0.13 0.09 0.02 0.09 0.10 0_01

0.13 0.05 0.02 0.08 0.05 0.00

0.08 0.13 0.11. 0.05 0.06 0.04

. .

-0.20 0.03 0.07 0.20 0.02 0.04

,

0.09 0.11 0.00 0.06 0.05 ,0.01

0.13 0.08 0.01' 0.08 0.04 , 0.00

0.17 0.15 0.05 0.10 0.06 0.04

Redundancy for Raw
Scores:

Rbdundancy for,
Residuals:

0.11 0.10 0.05

0.06 0.06 0.06

Based on a saMple of 116 class means.

2 8
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for individual learning outcome criteria generally suggest that the CES
and the ICEQ,each accounted for a sizable amount of outcome variance
which is.unique of that iMociated with the other tnstrument and which.
:is larger than omthe cmon ity.

.

A more parsimonious pictuee of the unique and common contributions
made by the ICEQ and CES in explaining learning outcome variance is -

'provided by the results of the commonality analyses of the redundancy
,statistic reported at the bottom ofTable.7-for the set of nine learning
gutcomes as.a whole. These'results indicate that, for the raw score -

analysis, the uniqueneiS for the CES was 0.11, theuniqueness for the
ICEQ waS 0.10 and the commonality was 0.05, _Imother words, the
proportion of the multivariate variance in 'raw scores on the criterion
battery was comparable for the CES and ICEQ and was'approximately 'double
the magnitude of the rbmmon variance. For residual scores, Table 7
shows that the uniquehess was1P.,06 for the CES and.0.06 for the ICEQ, and
the commonality was106. -That is, the praOrtion of the multivariate
viriance-in residual cores.on the criterion battery accounted for
unquely by the scales.in the CES was corkarable to that uniquely accounted
for by the scales in the,ICEQ and comparable to the common variance.

COMPARISON OF TWO UNITS OF ANALYSIS
. _ .

The two most commonly used.units of statistical analysis in-prior.
classrOom environment research have been the individual student and.-
the class mean. The choite of unit of anliysis is of key importance

-because i is possible that relationships obtained using one unit of
analysis c uld differ in magnitude agd even in sign from those obtained
using adoth r unit (Robinson, 1950), and because the use of certain units
can violate the requirement of independence of observations and call into
question the eesults of any statistical significance tests. Moveover,
theuse of different units of analysis involves the testing of /
conceptually different hypqtheses (Cronbach, 1976). For example, use
of the individual as the udit of analysis involves substantive,questions
about whether students who score higher on environment measures also
score higher on outcome measures when class membership is disregarded,
whereas use of the class Mean as the unit of analyiis asks whether classes

. higher than average on environment scores also achieve, higher than
average on outcome measures.

As the main substantive hypoffieses iolved in the present study
were considered to involve relationships between class means on learning
outcome measures and class means on classroom environment scales, results
so far have been reported for the class mean as the unit of statistical
analysis. .Table 8, however, provides a comparison of the magnitudes
of relationships.between learning outcomes and classroom environment when
the individual and the class mean were used as the units of analysis.
These results are provided here to permit comparison with prior research
involving the student os the unit of analysis, to furnish information to
researchers interested in substantive hypotheses concerning association
between individual student perceptions and individual student learning -

outcomes, and to enable a Comparison of effect sizes when two different
units of analysis are employed.

?
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1

TABLE 8

Comparison of Multiple Correlations Between Outcome
and Environment Measures for Two Units of Analysis

Learning Outcome

Multiple Correlation Multiple Correlation
for,Raw Scores for Residuals

Student Class

Social Implications
of Science

Enjoym6nt.of
Science Lessons

Attitude to Normality
of Scientists

Attitude to
Inquiry

_Adoption of
Scientific Attitudes

Leisure Interest
in Sqiende

Comprehension Of
Science Reading

Design of Ezperimental
Procedlres

Conclusions and
Generalizations

0.40

0.40

0.38)

0.25

0.38

0.47

0.24

0.21

0.31

0.50,

0.55

-

0.49

0.44

0.57

0.54

p.45

0.47

0.61

Student Class

0.37 0.45

0.36 0.49

.

0.36 0.44

0.23 0.37

0.27 0.39

0.41 0.51

0.17 0.35

0.18 0.34

0.20 0.45
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ler

The data in Table 8 are the multiple correlations between each qf
the nine learning outcomes and the set of 14 environment variables
measured by the ICEQ and the CES together. These results are reported
separately for raw criterion scores and for residual.criterion.scores.
The sample sjze for all analyses involving class means was 116; \\\X
whereas the samples for analyses involving individual students ranged
from 700 to 758 for different learning outcomes (since different random
fractions of the students in each class responded simultaneously to
different parts of the outcome battery to economize-on testing time).
Significance tests are not reported in Table 8 because, since classes
were the primary sampling units in the present research, inflated signi-
ficance.levels would rise for the student analyses because of
nonindependence' of observations. Furthermore, it was not possible to
conduct any canonical analyses involving criterion and environment variables
using the individual as the unit of analysis because each student in the
sample responded to only one third of the total number of measures in
the criterion battery.

A

The results in Table 8 show that the magnitudes of.the outcome-
environment relationships tended to be appreciably larger when the class
was used as the unit of analysis than when'the student was used. ,In fact,
multiple correlations for raw scores ranged from 0.21 to 0.47 with a
median of 0.38 for the student as the unit of analysis, and from 0.44
:to 0.61 with a median of 050 for the class as the unit of analysis.
For residuals scores, multiple correlations ranged from 0.17 to 0.41
with a mediag of 0.27 with the student as the unit of analysis, and from
0.34 to 0.51 With a median of 0.44 with the class as the unit of analysis.
The finding that outcome-environment relationships were larger when.the
class was used as the unit of analysis than when the student was used in_
consistent with Naertel., Walberg, and Naertel's (1981) meta-analysis
and Walberg's (1972) study.

DISCUSSION

This'chapter has described &study of associations between students'
learning outcomes and their perceptions of classroom environment as
measured by the ICEQ and CES. Relationships between a Set of nine
learning outcomes (six affective and three cognitive) and the set of
14 classroom_environment scales were explored using the class mean as the
unit of analysis and six different data analytic techniques. Three of
thesd were a simple correlational aAalysis between raw scores on outcome
posttests and environment Scales, a multiple correlational analysis
involving the predictionof raw scores on each outcome posttest from the
set of 14 environment scales, and a canonical analysis involving raw -

scores on the set of nine 'Outcome posttests anA the set of 14 environment
scales. The other three analyses were anologous except that, instead .

of employing,raw posttest scores as criteria, use was made of residual
posttest scores adjusted for,corresponding pretest and general ability.
Overall, these results replicated prior research by furnishing evidence,
of sizable relationships between students' outcomes and Perceptions of
classroom environment.

. A

Furtheranalyses involved commonality partitioning of the R and

canonfcal redundancy statistic in order to estimate the.unique and
'common contributions made by the ICEQ and CES in explaining variance in



learning outcomes. It was found that the ICEQ and CES each made an
'important unique contribution to criterion variance, thus attesting
to the usefulness of including b'Oth instruments withig the same spdy.
Also, by estimating the strength of environment-outcome relationships-
for tod'Offerent units of statistical analysis, it was shown-that
effect siles were greater when the álass was-empToyed'as the upit Of
analysts than when the indiv$Obal -was .used.

The separate methods of analysis,yielded consistent suppoet for
the existence of overall relationships between leatning outcomes and
classroom environment and led to no major conflict's when explicating
the specific form of such_relationships in.terms of particular outcomes
and environment dimensions. However, as expected, the interpretation for
individual variables varied somewhat with the presence or absence,of
control for student background characteristics (i.e., the raw scores'vs.
residuals- analyses) and with the extent to Which collinearity among
variables was allowed for t(i.e,, simple, multiple, or canonical cor-
relational analyses). Nevertheless, the present study still has some
important tentative implications for educators wishing to enhance science
studehts'\ achievement of particular outcomes by creating classroom
environmehts found empirically to be conducive to achievement. Many

practitioners are likely to find the results of the multiple regression
analyses for residuals particUlarly useful for this purpose because they
provide separate information for a range of diffeeent outcome variables,
they overcOme the problem of collinearity between environment'scales,
andthey rule out the major rival hypothesis that observed outcomes
could be attributed to differences in student background characteristics
found in classes with-different environments. Examples ofApecific
findings from the multiplk regression analyses for residuals are that
attitudes to the Social Implications,of Science are likely to be
promoted in classes with greater Participation and Order and Organization,
Leisure Werest in Science is likely to be enhanced in classes with
greater Involvement, Order and Organization, and Innovation, and skill
at drawing Conclusions and Generalizations is likely to be fostered in

classes characterized by greater Investigation and Order and Organflation.
,-, (
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CHAPTER 4

r
PERSON-ENVIRONMENT FIT STUDY

Despite a long-standing tradition for researchers to concentrate
either on Tersons or situattons, there is strong encouragement for
educational psychologists and researchers to direct more attention to
the studj, of person-environment interaction as a key determinant of
students', classroom functioning and achievement (Hunt, 1975). The

research reported in this chapter is consistent with Hunt's recommendation
in that it investigated relationships between student outcomes and person-
environment fit defined in-terms of the congruence.between the actual
classroom environment and ,that preferred by students. Consequently,

the present study makes an original contribution to the two previously
distinct fields of person-environment fit researc4 and classroom
environment research because it applied ideas, methods and,measuring
instruments originating in the field of classroom environment in
investigating person-environment fit hypotheses.

"

BACKGROUND

In an early but seminal works in psychology, Lewin (1936) and Murray
(1938J have presented theoretical points of view which clearly recognize
both the environment and its interaction with personal characteristics of
the individual as potent determinants of human behaviour. Drawing on
Murray's work, Stern (1970) has formulated a theory of person-environment
congruence in which complementary combinatations of personal needs' and
environmental press enhance student outcomes. Mitchell (149) has stressed
the critical importance of person-environment interaction for understanding
and predicting human behaviour, while Hunt (1975) has admonished
researchers for their apparent reluctance to incorporate a person-
environment interactional iDerspective into their invesitgations.

An earlier but widely known person-environment fit study, Grimes and
Allinsthith (1961) found that achievement increased with increasing com-

pulsivity under, structured teachtng, but compulsivity made no difference
under unstructured teaching. and,.in contrast, anxiety made no difference
under structured teaching, but achievement decreased with increasing
anxiety in unstructured settings. Nielsen and Moos (1978) found, for an
overall satisfaction and a classroom a4aptation outcome, there was no
relationship between outcome and exploilation preference in classrooms low
in actual exploration; but there was a positive relationship in classrooms'
high in actual exploration. Rich and Bush (1978) reported a study which
incorporates aiperson-environment interactional perspective in investi-
gating the effects of a dichOtomous teacher style variable and the student
personal characteristic of social-emotional development. Congruent groups
were formed byjmatching teachers having a natural direct style with
students high in social-emotional development and matching indirect
teachers'with students low in social-emotional development, whereas
incongrUent groupt were obtained by mataing direct teachers with students

:3 3
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-

low in social=emotional development and matching indirkt teachers with
students high in social-emotional development. It was found that
congruent person-environment groups outperformed incongruent groups on
several oUtcomes. Furthermore the teacher style variable was not
significantly related to any outcome, suggesting that person-environment
fit in this caie was more important for enhancing student outcomes than
teacher style per se.

DESIGN CONSIDERATIONS

Although studies reviewed above provide good examples of person.:
environment fit research, they also reflect some common shortcomings.

,As the present study represented a.new direction in person-environment
'fit research, it was considered important to particular attention
to the methodological issues discussed below.

a

Characterizatioh of Environment in Conti uous, Multidimensional Terms
Although Cooley and Lohnes (1976) have emphasi ed that instructional
treatments or educational environments consist of sets of continuous
variables,,prior person-environment fit regearc almost exclusively
has represented an educational environment as a single dichotomous
variable (e.g., structured vs. unstructured). In the present study,
however, use of the actual form of the ICEQ and CES enabled the
environment to be assessed in terms of sets of continuous variables.

Commensurability of Perional and Environmental Dimensions For
research.following a person-environment interactive approach, it is
considered desirable that the person ap the enviropment be described
as commensurate or compatible dimensi (Graham, 1576; Bem, 1979). Yet
prior person-environment fit studisJk1om have attempted to employ
commensurate dimensions forconce zing and measuring person and
environment. The use of the preferred form of the ICEQ and CES in the
present study permitted the assessment of personal characterittics
(namely, student perceptions of dimensions of preferred classroom
environment) along dimensions which were commensurate with those used
forassessing (actual) environment. ik

Use of Regression Surface Analysis to Maximize Power 'A third-
criticism of past studies is that the presence of person-environment
interaction seldom has been tested using the most powerful statistical
tools available. Statistical power often has been diminished considerably
by reducing continuous data on personal and environmental variables .
to two or three levels in order that convenient analysis of variance
routines can be employed for testing interactions. Consequently, the
present research made use of multiple regression analysis to provide a'
powerful multivariate methbd of statistical analysis which enabled
each two-way person-environment interaction to be.represented as the
product Of continuous variables (see Cohen and Cohen, 1975).

Interactions between categorical variable dgtected through analysis
of va 'mice techniques can be represented and interpreted readily through
the use f two dimensional plots. The present study's use of inter-
actions between continuous variables necessitated that interpretations
of person-environment interactions be based on three-dimensional plots
which enabled all three types of variables (outcome, actual environment,
preferred environment) to be represented as continuous variables. /jherefore
the regression surface analyses described later were used in the present
inveitigation.
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Control for Back round Characteristics and Actual Environment In

prior stud es o assoc ations,between student earn ng,outcomes and

actual classroom environment, it has been common to use hierarchical
regression analyses in which environment variables are entered into
regression equationsafter student background characteristics
(especially corresponding pretest performance and general ability).

That is, for reasons of simplicity, classroom environment dimenstons
have been considered useful predictors of learning outcomes only if
they accounted for criterion variance which was unique of that attributable
to well-established background variables (Walberg & Haertel, (1980).
As the present study of person-environment interaction broke new ground,
it was considered desirable that the detection of these interactions
should involve conservative statistical procedures in which the only'
interactions interpreted were those which were found to be significantly
related talearning outcomes after the effects'of Pretest performance,
general ability and actual environment had been removed,

v,

Control of Overall Type I Error Rate Because the ICEQ and CES
contain numerous separate scales, there were numerous (two-way) person-
environment interactions to be teited for each learning outcome. In

order to reduce the overall Type I error rate associated with the testing
of each of these individual hypotheses, person-environment fit for a
particular outcome was only examined for any of the.individual
environment scales if the interactions for all scales in an instrument.
together were found to account for a significant amount of criterion
variance (p<0.05). When this requirement was combined with the previously
derg-Tbed condition that'actual-preferred-interactions would be investi-
gated whilst controlling for-pretett, general ability and actual environment,
it was necessary to perform hierarchical multiple regression analyses in
order to estimate the increment in criterion variance attributable to a
block of interactions beyond that attributable to student background
characteristics and to the block of actual-environment variables.

METHOD

Student achievement was measured both at the beginning'of the
school year and again at the end of the same school year using the six
affective and three cognitive outcome measures described in the previous

chapter. The ICEQ and CES wepe administered atmidlyear to obtain students'
perceptions of 14 dimensions of actual classroom environmentand of 14
dimensions of preferred claisroom environment. As preferred classroom

environment per se was not of interest.in the present investigation,
data obtained from the ICE() and CES were used to provide 14 actual .

enwironment variables and to generate 14 new variables indicating the 4
congruence orinteraction between actual and preferred environment. In

addition, the student background characteristic of general ability was
measured using a version of the Otis test. te basic.design of.the ,

study, then, involved the prediction of posttest achievement from pretest
performance, general ability, the actual environment variables, and the

variables indicating actual-preferred interaction.

The sample consisted of the previously described group of 116 science
classes in Tasmania. Since the intatt class and not the individual student
was the primary sampling unit, the class mean was used as the unit of

analysis (Sirotnik, 1980). All analyses were performed separately for

the ICEQ and CES.
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ANALYSES AND RESULTS F0R'4CEQ

The first set of analyses involved peeforming far each outcome
posttest a hierarchical regression analysis involxing sets of Student
background characteristics, actual environment variables and actual-
preferred interactions. These analyses provided a conservative test
of person-environment fit interactions by first removing the variance
attributable to background characteristics and actual environment, and
reduced the Type I error rate by checking whether blocks of interaction
variables accounted for significant increments in criterion variance
prior to examining interaction effects for individual variables.
Table 9 shows the results of these analyses when the class mean was
used as the unit of statistical analysis.

Table 9 indicates that the amount of posttest variance accounted
for by the two student background characteristics of corresponding
pretest and general ability'ranged from-13.0 to 67.0 pee cent for
different outcomes; these increments were statistically significant
(p<0.05) for eight of the nine outcomes. The second column of figures
indicates that the increment in posttest variance attributable to
continuous scores on the block of five actual individualization variables
measured.by the ICEQ (beyond that attributable to pretest and general
ability) ranged from 1.6 to 7.4 per cent 'for different outcomes, and:
was statistically significant fdr four outcomes. The last column of
figures in Table 9 shows that the increment in posttest variance-accounted
'for by the block of fi'ie twb-way actual-preferred'interactions (beyond
that attributable to student background characteristics and the five
actual environment variables) ranged from 1.9 to 10.9 per cent for
different outcomes, and was statistically significant for four'of the
nine learning criteria.

As the block Of interactions'had accounted for a significant
inCrement in posttest variance for four of the outcome measures (namely,
Social Implications of Science, Enjoyment of Science Lessons, Adoption
of Scientific Attitudes and Comprehension of Science Reading), 20
further regression analyses were performed, one for each outcome for
each of the five individual interaction terms. In order to satisfy
the requirement that student background characteristics should be
controlled, each of these analyses was carried out using residual
posttest criterion scores which had been Wdjusted for corresponding
pretest and general abiiity. Also, in order to meet the condition that
an interaction term should account for a significant increment in criterion
variance over and a6ove that explainable by the correSponding actual
environment variable, each regression equation included an actual
enviroryneflt term in addition to an aCtual-preferred interaction.
Con uently, the form of each cif the_20 regression equations was:

Y
res

= a + b
1
A. + b

2
(4.XP.)

7. 7.

where Y
res

representt residual outcome scores-(adjusted for corresponding

pretest and-general ability), a is the regression constant, bi is the.raw

regression coefficient for the ith continuous actual environment variable,
and b2 is the raw regression coefficient.for the interaction formed by
taking the,product of the ith continuous actual environment variable and
tivith continuous preferred variable. .
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TAIIL-E 9

Increment in Percentage of Criterion Variance Associated
with Student Characteristics, Actual Environment and

Actual-Preferred Interactions

Criterion
Variable

,Increment in Percentage of Variance
Acdounted,For

Block of 5 Block of 5
Pretest & Actual Env. Actual x Pref

Gen. Ability- Scales Interactions-

Social Implications
of Science

Enjoyment of
Science Lessons

Normality of
Scientists

Attitude to Inquiry

Adoption of Scientific
Attitudes

Leisure Interest
in Science

Comprehension of
Science Beading

Design of Experimental
Procedures

Conclusions and
, Generalizations

.30.3**
. .

46.7*t

25.9*

13.0

48.0*,

43.1*,

53.7**

55.7**

67.0**

7.1*

4.1

7.4*

5.0

6.0*

3.0

,1.8

1.6

3.6*

10.9**

6.6**

1.9

2.4

4.8*

2.5

4.7*

2.4,

2.4

1

*P<0.05 ** P< 0.01
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Table 10 shows the results obtained for these regression analyses
for the six cases in which the-actual-preferred interaction was found
to account for a significant increment ()40.05) in residual posttest
scores beyond that attributable to the corresponding actual environment
stale. The information in this table includes for each significant
interaction the magnitude of the increment in explained variance and the
values of the constant and coefficients associated with each regression
equation.

Since actual-preferred interactions had been formed by taking the
products Of continuous actual and preferred scores (in order to enhance
statistical power), the two-dimensional plots conventionally used with
analysis of variance results were inappropriate. Instead, the inter-
pretations of the six significant interactions were based upon three-
dimensional regression surfaces which permitted actual and preferred
scores to be represented as continuous variables: In each of these plots,
the vertical axis represented residual posttest scores,,one horizontal
axis represented continuous scores on an actual environment scale, and
the other horizontal axis represented continuous scores on the
corresponding preferred environment scale. Each regression surface was
plotted using values ranging.from a minimum,of twg,ttandard deviations
(for class means) below the mean for the actual dhd preferred scales,
to a maximum of two standard deviations above the mean. Figure 1 shows
two of the regression surfaces obtained (namely, Personalization and
Social Implications of Science and Differentiation and Comprehension of
Science Reading).

Inspection of each of the six regression surfaces indicated that
the hypothesized person-environment interaction had emerged in every
case. That is, relationships between residual posttest scores and
actual environment scores on a certain scale were more posittve for
classes with higher preferred scores on that scale than for classes
with lower preferred scores. For example, Figure 1 shows that the inter-
pretation of the actual-preferred interaction for Personalization and
Social Implications of Science was that the relationship between residual
Social Implications scores and actual PersOnalization was negative for
classes with preferred Personalization scores two standard deviations
below the mean, was approximately zero for classes with preferred
Personalization scores one standard deviation below the mean, and was
positive for classes with preferred Personalization scores at or above
the mean. That is, residual Social Implications scores increased with
increasing amounts of actual Personalization for classes preferring
high levels of actual Personalization, but decreased with increasing
actual Personalization for classes preferring low levels of actual
Personalization. In the case of the-interaction-for Differentiation
and Comprehension of Science Reading, Figure 1 shows that the relationship
between residual Comprehension scores and actual Differentiation scores
was negative at all levels of preferred Differentiation, but that the
strength of this negative relationship become progressively weaker as
one moves from classes two standard deviations below the mean on
preferred Differentiation to classes.two standard deviations above the
mean.
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TABLE 10

Increment in Percentage of Variance and Regression Equation Associated with

Each Significant Individual Actual-Preferred Interaction

Residual
Outcome

Environment
Scale

AR2

Associated
with

Interaction Regression Equation

, Social Implications

of Science

Enjoyment of

Science Lessons

Adoption of

Scientific Attitudes

Comprehension of

Science Reading

Personalization

Differentiation

Personalization

Differentiation

Investigation

11.5** Yres = -0.3150 - 0.1171A + 0.0035(AxP)

4.4* Y
res

= 1:7006 - 0.1399A + 0.0025(AxP)

3.9* Y = -0.8182 - 0.0494A + 0.0020(AxP)
res

6.9** Y = 2.0573 - 0.1728A + 0.0032(AxP)
. res .

3.6*. Y = -1.2919 - 0.0230A + 0.0020(AzP)
res

Differentiation 3.7* Y
res

= 0.5343 - 0.0772A + 0.0020(AxP)

* P <0.05 ** P<0.01
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ANALYSES MD RESULTS FOR CES

Analyses analogous to those described previously for the ICEQ

were used when investigating person-environment interactions for the
dimensions contained in the CES. In fact, the only difference between
the two sets of analytes was that class means on the set of nine CES --

scales were used instead of the set of class means for the,five ICEQ

scales.

The first series of analyses involved the use of class means in

performing separately for each of the nine,outcome posttests a
hierarthical regression analyses involving sets cf student background
characteristics, actual,environment variables, and actual-preferred

:interactions. In each analysis, the student background characteristics
consisted of corresponding pretest performance and general ability,
actual environmentvariables were the nine scales in the actual form of
the CES, and actual-preferred interactions conSisted of the set of nine
interactions formed by-taking products of continuous scores on
corresponding actual and preferred form of each CES scale.

The results of the hierarchical regression analyses for sets shown
in Table 11 indicate that background characteristics accounted.for a
Significant amount of criterion variance for eight outcomes, that actual
environment variables accounted for an additional significant increment
,in criterion variance for four outcomes, and that Actual-preferred
interactions were associated with a further significant increment in
criterion variance for four outcomes-(p<0.05). Since the increment in

criterion variance associated with the block of interactions.was non-
significant for five outcome measures, no further attempts to examine
individual interactions.was. attempted for those outcomes.

As the block of nine interactions accounted for a significant
increment in posttest variance for Social Implications of Science, Normality
of Scientists, Adoption of Scientific Attitudes and Design of Experimental
Procedures, a further multiple regression analysis with the class as
the unit of analysis was performed for each of the nine individual
interaction terms for each of these outcomes. Table 12 shows the results

of these analyses for the seven cases in which the actual-preferred
interaction was found to account for a significant increment in residual
posttest scores beyond that attributable to the corresponding actual

environment scale. As with the previous analyses involving the ICEQ,
significant interactions were interpreted by plotting regression
surfaces using values ranging from a minimum of t o s ndard deviations
(for class means) below the mean on the actual ane,sore rred scales, to

a maximum of two standard,deviations,above the mean.
.
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TABLE 11

Increment in Percentage of Criterion Variance Associated-with
Student Characteristics, Actual Enviropment and Actual-

Preferred Interactions

Increment,in Percentage of Varianbe
Accounted Foe

Criterion
Variable

Pretest &
/General

/- Ability

Block-of 9
Actual Env.
Scales

Block of 9
Actual x Pref.
Interactions

Social Implications
of Science 30.3** 10.7* 9.5*

Enjoyment of Science
'. Lessons 46.7** 10.9* 3.0

Normality of Scientists 25.9* 7.1 10.9*,

Attitude to Inquiry 13.0 7.1 9.6

Adoption of Scientific
'Attitudes

...-

48..0** 4.9 7.5*

Leisure Interest in
Science, 43.1** 14.4** 4.1

Comprehension of -

Science Reading 537** . 3.5 1.7

Design of Experimental
Procedures 55.7** 3.5 6.4*

.

Conclusions and
Generalizations 67.0** 4.8* 1.8

* P<0.05 ** p9.01



TABLE 12

Increment in Percentage of Variance and Regression Equation Associated with each
Significant Individual Actual-Preferred Interaction

Residual

Outcome ,

Environment AR
2

Scale Associated with
Interaction

Regression Equation

Soc licattons-of Teacher Support 33*
See

Competition 4.4*

Rule Clarity 3.2*

Innovation 3.8*

Normality of Scientists Affiliation 3:3*

Adoption of,Scientific Rule Clarity 3.3*
Attitudes

Design of EXperimelital Teacher Support
----Procedures-

43

Y
res

- 0.3840 - 0.0747A + 0.0040 (AxP)

Y
res,

= - 1.0579 - 0.1216A + 0.0106 (AxP)

Y
res

= - 2.0079 - 0.0287A + 0.0047 (AxP)

Y
res

= - 0.5202 - O.0849A + 040056 (AxP)

Y
res

= - 0.6953 - 0.0816A + 0.0044 (AxP)

Y
res

= - 0.7161 - 0.0850A + 0.0048 (AxP)

Y
res

= - 0.8508 - 0.1339A + 0.0041 (AxP)

* p<0.05 ** p<0.01

volPe
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Figure 2 depicts two of the regression surfaces for significant 1

individual interactions. These two surfaces (namely, Teacher Support and
Design of Experimental Pro edures and Innovation and Social Implications
of Science) are typical the results obtained for other surfaces. In
fact, inspection of al)))surfaces clearly indicated that the hypothesized
person-environment irieraction had emerged in every cask. That is,
relationships between residual posttest scores and actual environment
scores on a certain scale were more positive for classes with higher
preferred means on that scale than for classes with lower preferred means.

)Figure 2 shows that the interpretation of the actual-preferred
interaction for Teacher Support and Design'of Expeimental Procedures
was that, with corresponding pretest and general ability controlled, the
-relationship between Design scores and actual Teacher Support was
negative at all levels of preferred Teacher Support, but that the strength
of this negative relationship became progressively'weaker as one move's
from classes two standard deviations below the mean on prefered Teacher
Support to classes two standard deviations above the mean. For the
interaction for Social Implications of Science and Innovation, Figure 2
shows that, with corresponding pretest and general airnity controlled,
the relationship between Social Implications means and actual InnoVation
means was positive at all levels of preferred.Innovation, but that the
strength of this relationship increased with increasing levels of mean
preferred iMiovation.

CONCLUSION

This Study is distinctive in that it involved the use of instruments
measuring student perceptions of,actual and preferred classroom environment
in a person-environment fit study of whether classes achieve affective and
cognitive outcomes better when the actual classroom environmegt matches
that preferred by the class, Also the study provided several methodological
ithprovements over most prior research in that it employed the class mean
as the unit of analysis, it measured the person and the environment as sets
of commensurate and continuous variables, it provided control for student
background characteristics and.actual environment when studying the
effect of actual-prefer-red interaction, it reduced the experimentwise
Type I error rate by ensuring that individual interactions were interpreted
only in cases where the block of all interactions was assOciated with a
significant amount of.criterion variance, and it made use of regression
surface analysis to provide a powerful, method of analysis which enabled
person-environMent interactions to be represented as the products of
continuous variables.

The substantive hypotheses tested in this study using class means as
the units of,analysis should be clearly distinguished from those that
would be involved in an alternative analytic unit were employed. Clearly
the analyses reported in this chapter explored whether the relationship
between class mean achievement and class mean actual environment scores
depended on the class.mean of students' environment preferences.
Consequently, use of the class mean as the unit of analysis leads to
conclusions about whether matching the level of an environment dimension
actually present in a classroom to the average level preferred by a
class of students is likely, to enhance average class achievement. In

contrast, adoption of the individual student as the unit of analysis would
yield information about whether the individual student's achievement,

/15
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depends on the congr nce between,the ind s preferred environment
and his or her own pe ception of actual envl enment. Results of
analyses conducted s parately for the ICEQ and CES indicated that.a
block ot actual-preferred interactions accounted for a significant
increment in criterion variance (beyond that attributable to
corresponding pretest, general ability, and actual environment variables)
for several learning criteria. Examination.of regression surfaces for
the signif cant actual-preferred interactions for individual'classroom
environmeftt variables revealed the presence of the hypothesized person-
environme t interaction in every case. In fact, relationships between
residual criterion scores and an actual classroom environment dimension
were more positive for classes with a higher mean preferente for that
dimension than for classes wittua- lower preference for that dimension.
Overall the present promising findings suggest that,actual-preferred
congruence far person-environment fit) at the clasOlevel could be as
imOortant as the nature of the actual classroom envii-onment in predicting
class achievement of important cognitive and affective aims.

4

The practical implication of these finding's for teachers in that
class achievement of certain outcomes might be enhanced by attempting
to change the actual classroom envir9nment (perhaps using methods
suggested by Fraser, 1981d) in ways which make it more congruent with
that preferred by the class. Indoontrast, it cannot be inferred from
the present class-level results/hat an individual's achievement might
be improved by moving him or her to a class whose actual environment '

more closely matches his or her preferred environment. Finally, although
,the reader is cautioned against generalizing the present finding from
the class-level to the individual level, it is noteworthy that a
previous study (Fraser & Rentoul, 1980) involving the use of the
individual as the unit of analysis has suggested that he effects of
classroom openness onindividual student cognitive achie

''v

ement was
mediated by individual student preferences for classroom1 openness.

Vi
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I.
CHAPTER 5

SUMMARY AND CONCLUSION

The main aim of the research described in this rePort was to use

results from administration of the Individualized Classroom Environment
\ Questionnaire (ICEQ) and the Classroom Environment Scale (CES) to

explore several research questions. These were a person-environMent
fit study-of whether students achieve better in their preferred classroom
erivironment., the generation of validation data for those two instruments,

/ end an investigation of the effects of classroom environment
on student achievement of affective and cognitive outcomes. The sample

for all analyses consisted of 1,16 junior high school science classes.

Chapter ? makes the ICEQ and CES assessible to others by describing
these tnstruments and their scoring procedures and by reporting normative

and validation statistics. In particular, data supported the internal
consistency reliability and discriminant validfty of the actual and

preferred forms of each scale vlith eIther the individuaror the class
mean as the unit of analysis. 'Other analyses attested to the abiTisty of

the actual form of each scale to differentiate between the perceptions'

of students in different classrooms. ,

In chapter 3, a description is given of a study of aSsociations
between students' achievement of six affective and three cognitive out-

comes and their perceptions of classroom psychosocial environment as

measured by the ICEQ and CES. The six differenttypesofanalysis usedwerea
simple, multiple and canonical correlation analysis using raw outcome
scores and a simple, multiple and canonical analysis using residual

outcome scprss adjusted for pretest performance and general ability.
Overall, results replicated prior research by furnishing evidence

of appreciable relationships between students' outcomes and their
perceptions of classroomienvironment. Commonality analyses indicated

that the ICEQ and CES each made an important uniquecontribution to
criterion variance, thus attesting/to the usefulness of including both

instruments in the same study. Alsoll. was shown that the magnitudes
of outcome-environment relationships were larger when the class was

used as the unituof analysis than wheA the individual was used. These

results have implications abOut how to enhance student outcomes4y
creating classloom environments found conducive to Tealming.

.

Chapter 4'broke new ground by describing the use of actual and
preferred classroom environment scales in a person-environment fit
study of whether students achieve better in their preferred claisroom

environment. The study incorporated numerous methodological refinements
including the use of regression surface analyses which allowed person-
environment interactions to be represented as the products of continuous

variables. Numerous statisticalty significant interactions emerged
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and, in each case, results supported the person-environment fit
hypothesis. Tbat is, the relationship between residual outcome scores
and actual classroom environment4ere more positive for classes with a
higher mean preference for that dimension than for'classes with a lower
preference on that dimension. The practical implication of those findings
fs that class achievement of certain outcomes might be enhancea by -

attempting to change the actual classroom environment in Ways which make
it more congruent with that preferred'by the class.

The previous paragraphs in this chapter summarize the main aspectS
of a major study sponsored by the ERDC. In addition to this, however,,
the ERDC's sponsorship has enabled a number of other minor investigations

. to'be carried out using either the data base of this study or analogous
data collected from otheP samples. Since this research is 'peripheral 1

to the main purpose of this report, it is summarized only briefly below.

In the initial 'proposal to ERDC, it was.hopedthat the sample for
the study might cover more than bne Australian stateand, even, some .

oyerseas students. Because of the large number of variables involved
in the research (including pretests and posttests of nine outcomes and
actual and preferred forms of 14 classroom environment scales), it did
not prove possible to secure cooperation for such a large data-gathering
exercise in another state or country. Nevertheless, it was possible to
arrange for subsets of the instruMents to be administered to a sample
of 712 students in 23 classes in New South Wales and a sample of 373
Indonesian students in 18'classes in Padang. The study in New South
Wales (Fraser, 1981c; Fraser & Butts, 1982) provided further data to
support the validity of the ICEQ's actual form and confirmed the

:

existence of rettionships between student attitudes an the nature
of the classroom's psychosocial environment. The stu

44i
in Indonesia

(Fraser, Pearse &'Azmi, 1982) involved'a translated ver on of the ICEQ
and CES, supported the cross-cultural validity of these instruments for
use in Indonesia, and replicated the findings ofassociation between
attitudes and environment emerging in other cultures.

The sample of 116 classes involved in the main study also provided
their responses-on one occasion to an anxiety scale developed by
Docking and Thornton (1979). As pretest anxiety data were not available,
the anxiety outcome was not included in the main analyses. Nevertheless,
because the same sample had answered the anxiety measures, classroom
environment instruments and various student outcome measures, it was
possible to conduct Interesting analyses-which suggested that the nature
of the classroom environment affects student anxiety levels (Fraser,
Nash & Fisher, in press) and that student anxiety impedes.student
achievement of desired educational outcomes (Fraser & Fisher, 19826).

The Tasmanian student data base, together with some data collected
from the teachers of some of the students in this sample, permitted a
comparison of actual and preferred classroom environments as.perceived
by students and teaChers (Fisher & Fraser, 1983). It was found generally
that students preferred a moire favourable classroom envlronment than was
perceived as being actually present and that teachers perceived the
environments of their classes more favourably than did their students
in the same classrooms.

The same data base from 116 classes has been used to develop and
validate a more economical short form of both the actual and preferred

'forms of the ICEQ and CES (Fraserl Fisher, in press). The short form

19
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of the ICEQ coKsists of five five-item scales measuring, the original
dimensions, whereas the short form of the CES consists of six four-
item scales measuring six of the CES's original- nine dimensions.
The reliability of the short version of scales was found typically to
be no more than 0.1 smaller than .the corresponding long form of the

scales. The shorn forms, therefore, have adequate reliability for
applications involving the class mean as the unit of analysis. It is

hoped that the availability of these economical short forms will

facilttate and encourage the use of classroom environment assessments
for a variety of research purposes.'

5_o
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APPENDIX A.

INDIVIDUALIZED CLASSROOM ENVIRONMENT QUESTIONNAIRE'

ACTUAL LONG FORM I'

DIRECTIONS

This questionnaire contains statements about practices which could take

place in this classroom. 'You wfll be asked how often each practice

actually takes place.

There are no 'right' or 'wrong' answers. Your opinion is what is winted.

Please do not write on this duestionnaire. All answers should be given

on the separate Answer Sheet.

Think about how well each statement describes what your actual classroom

is like. Draw a circle around

1 if the practice actually takes place
,

2 if the practice actually takes place

3 if the practice actually takes place

4 if the practice a5pally takes place'

5' if the practice aCtually takes place

ALMOST NEVER-

SELDOM :

SMETIMES

OFTEN

VERY OFTEN

Be sure to give an answer for all questions. If you'change your mind

about an answer, jUst cross it out and cikle"anbtheF.

Some statements in this questionnaire are fairly similar to other

stateRents. Don't worry about*this. Simply give your opinion about all

siatements.

A
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INDIVIDUALIZED CLASSROOM ENVIRONMENT QUESTIONNAIRE

PREFERRED LONG FORM

DIRECTIONS
.

This questionnaire contains statements about prictices.johich could take

place in this classroom. You will be asked how often you would like or

prefer-each practice to take place.

Mere are ho 'right' or 'wrong' answers. Your opinion is what is wanted.

Pleage do pot wrlte on this questionnaire. All answers should be given

on the separate Answer Sheet.

Thtnk about how well each statement describes wbat your preferred

classroom is like. Draw a circle around

1 if you'd prefer the practice to take place ALMOST NEVER-

2 if you'd prefer the practice to take place SELDOM

3 ifyou'd prefer the practice to take place SOMETIMES

4 if you'd prefer the practice to take place OFTEN

5 if you'd prefer the practice to take p1a4e VERY OFTEN

Be sure to give.ari,answer for all questions. If you change your mind

about an answer, just cross it out and circle another.

Some statements in this guestionnafre are fairly similar to othei

statements. Don't worry about this. Simply give Your opinion about all

statements.

s,

47.
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LONG FORM (ACTUAL OR PREFERRED)

1. The teacher considers students' feelings.

2. Students discuss their work in class.

3. The teacher decides where students sit.

41 Students find out the answers to questions from textbooks rather than

from investigations.

.5. Students.work at their own speed.

6. ,The teacher talks with each student.'

7. The teacher talks rathe n listens.

8. Students choose their part ers' for group'work.

9. Students draw conclusions om information.

10. All students in the class use the same textbooks.

11. The teacher takes a personal interest in each student.

12. Most students take part in discussions.

13. Students are told exactly how.to "do their work.

14. Students carry out investigations to test ideas.

15. All students in the class do the same work at the same time.

16. The teacher goes out of his/her way to help each student.

17. Students give their opinions during discussion;

18. Students are told how to behave in the classroom.

19. Students find out the answers to questions and problems from the

teacher rather than from investigations.

20. Different students do different work.

21/The teacher is unfriendly to students.

22. The teacher lectures without students.asking or answering questions.

23. The teacher 'decides when students are to be tested.

24. Students are piked to think about the evidence behind statements.'

25. Different students use dinrent tests.

Va.
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26. The teacher helps each student whi;:is having trouble' the work.

27. Students are asked questions.

28. Students are punished f thei behave badly in class.

29. Students carry out investigations to answer questions coming from

class discussions.

30. Students who have finishe their work wait for the others to catch up.

31. The teacher remains at the front of the class rather than moving

about and talking with students.

32..Students sit and listen to the teacher.-

33. The.teacher decides which students should work to ther.-

34.-Students explain the meaning bf statements, diagrams and graphs.

35. Different students use different hooks, equipment and materials.

36. Students are encouraged to be considerate of other people's ideas and'

feelings.

37.- Students' ideas and suggestions are used during classroom discussions.

38. Students are told what will happen.if they break any rules.

39. Students carry out investigations to answer Questions which puzzle

them.

40. Students who work faster than others move on to the next topic.'
,

41. The teacher tries to find out what each student wants to learn about.

42. Students ask the teacher questions.

43. Studentsmho break the rules get into trouble.

44. Investigations are used to answer the teacher's questions.

45. The same teaching aid (e.g., blackboard or overhead projector) is

used for all students in the class.

fe.
46,.The teacher uses tests tO find out where each student needs help.

47. There,is classroom discussion.

48. The teacher decides how much movement and talk.there should be in the

classroom.

49. Students solve problems by obtaining inforMation from the library,

50. All students are expected to do,the same amount of work in the lesson.

t59



INDIVIDUALIZED CLASSROOM ENVIRONMENT QUESTIONNAIRE

ACTUAL LONG FORM

ANSWER SHEE T.

SCHOOL ,CLASS/GRADE

IA LA La La IA La La LU

z
63AET: 1,-;;gr.5 o

octo--z

E8
L6- w.

. /
Remember you are rating your actual classroom

Teacher

Use

Only

1. 1 2 3 45 1 1 . 1 2 3 4 5 21. 1 2 3 4 5 31. 1 2 3 4 5 41. 1 2 3 4 5
2. 1 2 3 4 f 12. 1 2 3 4 5 2 3 4 5 - N. 1 2 3 4 5 42. 1 2 3 4 5
3. 1 2 3 4 5 13. 1 2 3 4 5 2 3 4 5 11 1 2 3 4 5 43. 1 2 3 4 5. 1 2 3 4 5 114 1 2 3 4 5 TT. 1 2 3 4 5 1 4 4 1 2 3 4 5 144 1 2 3 4 5
. 1 2 3 4 5 15. 1 2 3 4 5 25. 1 2 3 4 5 35. 1 2 3 4-5 45. 1 2 3 4 5

6. 1 2 3 4 5 16. 1 2 3 4 5 26. 1 2 3 4 5 36. 1 2 3 t 5 46. 1 2 3 4 5
7. 1 2 3 4 5 17. 1 2 3 4 5 27. 1 2 3 4 5- 37. 1 2 3 4 5 47. 1 2 3 4 5
T. 1 2 3 4 5 18. 1 2 3 4 5 28. 1 2 3 4 5 38. 1 2 3 4 5 48. 1 2 3 4 5
9. 1 2 3 4 5 W. 1 2 3 4 5 W. 1 2 3 4 5 1T. 1 2 3 4 5 11. 1 2 3 4 5
10 1 2 3 4 5 2 t . 1 2 3 4 5 30. 1 2 3 4 5 40. 1 2 3 4 5 50. 1 2 3 4 5

Remember you are rating your actual classroom

Pe

Pa

Iv

D

Pt
Id

Iv

Pe

611

4.

Pa .Id Iv

6t:
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APPENDIX B

SCORING DIRECTIONS FOR ICEQ.

t eatulTs whlch ftcilitate ready hand scoring. First,

The AnsverSjleet for the long form of the ICEQ shown on the next
page has
-underlini g of item numbers identifies those itemsgwhich need ,to be
scored in the reverse direction. 'Second, items from the five scales
are arranged in cyclic order so that all items from a partitular scale
are found in the same position in,each block of five items. For example,
the first item in every block belongs to the Personalization scale.

The IC s Answer Sheet on the next page can be scored using-the
following sim method of hand scoring:

(a) .Score each item and record the item score. Items not underlined
are scored by allocating the number circled (i.e., by scoring
1, 2, 3, 4, and 5, respectively, for the responses Almost Never,
Seldom, Sometimes, Often, and Very Often). Underlined items are
scored in the reverse manner (i.e., by allocating 5, 4, 3, 2, and
1, respectively, for the responses Almost Never, Seldom, Sometimes,
Often, and Very Often). Omitted or invalidly answered items are
given a score of 3.-

(b) Add the 10 item scores, one from each blOck offive items, for
each scale to obtain the total score for each ICEQ scale. The
first_item is each block measures Personalization (Pe), the second
item measures Participation (Pa), the third item measures
Independence (In), the fOurth item measures Investigation (Iv),

_and the last item in.eaCh block measures Differentiation (D). For

example, the total score for'Personalization scale is obtained by
adding the individual scores for Items I, 11, 21, 31, and 41 (and .

this sub-total can be recorded in the space next to Pe in the
Teacher Use Only column) and those for Items 6, 16, 26, 36, and
46 (whose sub-total can be recorded in the space in the Teacher
Use Only column). Scale totals can be recorded in thispaces
provided at the bottom of the Answer Sheet. .

The following page illustrates how these hand scoring procedures
we/e used to obtain a total of 25 for the Personalization.scale and a
total of 30 for the Differentiation scale.



NAME G-.1 1
N SF-5

INDIVIDUAL I ZED CLASSROOM ENV IROMIENT QUESTIONNAIRE

ACTUAL LONG FORM

ANSWER SHEET
.;

SCHOOL° CLASS/GRADE

CC CC _ CC Ce IX
Lai LIU W W LW

7 Z 7 Z 7 = 7 Z 7 z
LLS VI LLS LU . (11 W LU V) W LU VI W LsJ 4/) 14J

AZ LIU I.- Z Lai 1-- = LW I- Z lai I- X tAl
X LL. X LL. X U. X La. . X

1- X .--1 0 1-, X *-- 0 1-4 ' 0 - i- X 1-1 0
VI 0 I- = V) 0 1- = V) *--..Z V) 0 I- = la§ r- z a

0 LA.1 1.4.1 ).- 0 0 Lai Lai )... 0 LW Lai >- 2 ci un...., >-
..J 5 IL: LC 5 X -1 X I- IX

...$ LIU 0 La. LIU
z -J X 1 Ce
--I LU CI LL. LU -J LLS 5 U.. tal .?J Lijg Ital

CC V/ VI 0 :II. cC 1/1 V/ 0 :7. slC V/ VI 0 27. at VI VI 0 :21.
^

Teacher

Use

Only

1. 1 2
2. 1 2
3. 1 2

.., W. 1 2
3. 1 2

6. 10
7. 1 2

8. 1 2
9. 1 2

10. 1 2

3®5 L. 11. 1 2 3 4 5
3 4 5 12. 1 2 3 4 5
3 4 5 13. 1 2 3 4 5
3 4 5 Pi. 1 2 3 4 5
305 4. 15. 1 2 3 46)

3 4 5 1 16. (D2 3 4 5
3 4 5 17. 1 2 3 4 5
3 4 5 18. 1 2 3 4 5
3,4 5 T. 1 2 3-4 5
3(3)5 2_ '70". 1 2 3 4®

Remember you are rating your-actual classroom

3 21. 02 3 4 5 5- 31. 1 2 305 2. 41. 02 3 4 5 '1
77. 1 ? 3 4 5 7 7. 1 2 3 4 5 42. 1 2 3 I 5
n. 1 2 3 4 5 n. 1 2 3 4 5 43, 1 2 3 4 .5
N. a; 4: 7. 1 2 3 4 5 T. 1 i 3 4 5

I* 25. 1 35. 1 204 5 3 45. 1(V3 4 5 if

1 26: 1 264 5 3 36. 103®5 3 46. 92345- I
27. 1 2 3 4 5 37. 1 2345 47. 2 3 4 5
28. 1. 2 3 4 5 . 38. 1 2 3 4 5 48. 1 / 3 4 5
2 1 Y. 1 2 3 4 5 3 1 3 . 1 2 3 4 5 lg. 1 2 3 4 5

5 .31. 1 204 5 3 40. 1 2 3 40 C , 50. --1 2 305 2..

Remember you are rating your actual classroom
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APPENDIX C

A CLASSROOM ENVIRONMENT SCALE

ACTUAL LONG FORM

DIRECTIONS

This questionnaireHcontains statements about Practices

which codld take place in.this clmroom. You will be asked

how well each statement describes what your class is actually

like.

There are no 'right' or 'wrong' answers. Your opinion is what

is wanted.

Please do not write on this questionnaire. All answers should

be given on the separate Answer Sheet.

Think about how well statement describeswhatyour actual
classroom is like. Draw a areleaf6Und

T if it is TRUE or MOSTLY TRUE that the practice actually

takes place;

F if'it is FALSE or MOSTLY FALSE that the practice
actually takes place.

Be sure to.give an answer for all questions. If you change

your'rhinb about an answer, just cross it out and circle

another.

Some statements in this questionnaire are fairly similar

to other statements. Don't worry about this. Simply give .

your opinion about all statements.

4
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CES LONG FORM (ACTUAL OR PREFERRED)

1. Students put a lot of energy into what they do here.
2. Students in this class get to know each other really well.
3. This teacher spends very littIe time just talking with students.

4. Almost all class time is spent on the lesson for the day.
5. Students don't feel pressured to compete here.
6. This is a well-organized class.

7. There is a. clear set of rules for students to follow.
8. There are very few rules to follow.'
9. New ideas are always being tried out here.

10. StudentS daydream a lot in thii class.
11. Students in this class aren't very ,interested in getting to know

other students. .

12. Ie teacher takes a personal interest in students.

, 13. Students are expected to stick to classwork in this class.,
14. Students try hard to get the best grade.
15. Students are almost always quiet in this class.

16. Rules in this class seem to charige a lot.
17. If students break a rule ln this class, they are sure to get into

trouble.

18. What students do in class is very different on different days:

19. Students are often "clock-watching" in this class.
20. .A lot of friendships have been made in.this class.
21. The teacher is more like a friend than- an authority.

22. We often spend more time di cussing outside student activities than
class-related material. ,

23. Some students always try to see who can answer questions firt.
24. Students fool around a lot in this class.

25. The teacher explains what will happen if 4 student breaks a rule.
k

26. The teacher is not very strict.
. 27. New and different ways of teaching are not triei very often,in this

. class. .

,

:

28. Most students in this class really pay attention to what the teacher
is saying.

29. It's easy to get a group together for a project.
30. The teacher goes out of his/her way to help students.

Ir
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31. Getting a certain amount of classwork done is very important in

this class.

32. Students don't-compete with each other here.

33. This class is often very noisy.

34. The teacher explains what the rules are.

35. Students can. get into trouble with the teacher for talking when they're

not supposed to.
36. .

The teacher likes students to try unusual projects.

37. Very few students take Part in class discussions- or activities.

38. Students enjoy working together on projects in this class.

39. .Sometimes the teacher embarrasses students for not knowing the right

answer.

40. Students don't do much work tn this class. .

41. Students' grades are lowered if they get homework in late. *

42. The teacher hardly ever has to tell students to get back in their seats.

43. The teacher makes a point of sticking to the rules he/ihe has made.

44. Students don't always have to stick to the rules in this class.

45. Students have very little to say about how class time is spent.

46. A lot of students "doodle" or pass notes.

47. Students enjoy helping each other with homework.

48. This teacher "talks down" to students.

49. We usually do as much as we set out to do.

50, Grades are not very important in this class.

51. The teacher often has to tell students to calm down.

52. Whether or not students can get away with something depends on how the

teacher i$ feeling that day.
53. Students get into trouble if they're not in their seats when the class is

supposed to start.

54. The teacher thinks up unusual projects for students to do.

55. Students sometimes present something they've worked on to the class.

56. Students don't have much of a chance to get to know each other,j1n this

class. _-

57. If students want to talk about something, this teacher will find time

to do it.

58. If a student misses class for a couple of days, it takes some effort to .

catch up.

59. Students here don't care about what grades the other.students are

getting..

60. Assignments are usually clear so everyone knows, what to do.

-* Items 41, 63,and 86 were not included'when calculating the statistics.

reported in,section 6.3.
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61. There are set ways of working on things.

62. It's easier to get into trouble here than in.a lot of other classes.

63. Students are expected to follow set rules in doing their work.*

64. A lot of students seem to be only half awake during this class.

65. .It takes a long time to get to know everybody by their first
names in this class. .

66. This teacher wants to know what students themselves want to learn

about.

67. This teacher often takes eime out from the lesion plan to talk about

other things. .

68. Students have to work for a good grade iri this class.

69. This class hardly ever starts on time.

70. In the first few weeks the teacher explained the rules about what
students could and could not do in this class.

71. The teacher will put up WIth a good deal.

72. Students'can choose where they sit.

73. Students sometimes do extra work on their own in the class.

74. There are groups of students who don't get along in class.

75. This teacher does not trust students.

76. This class is more a social hour than a place to learn something;

77. Sometimes the class breaks up into groups to compete wittreach other.

78. Activities in this class are clearly and carefully planned.

79. Students aren't Galways.sure if something is against the rules or pot.

80. The teacher will kick a student out of class if he/she doesn't behave.

, 81. Students do the same kind of homework almost every day.

82. Students really enjoy this class.

83. Some students in this class don't like each.other..

84. Students have to watch what they say in this class.

85. The teacher sticks to classwork and doesn't get sidetracked.

86. Students usually past even if they don't do much. *

, 87. Students don't interrupt the teacher when he/she is talking.

88. The teacher is consistent in dealing with students who b he rules.

89. When the teacher makes a rule he/she means it.

90. In this class, students are allowed to make up their own p cts.

* Items 41, 63, and 86 were not included when calculating the statistics

reported in section 6.3.



NAME

CLASSROOM ENVIRONMENT SCALE

ACTUAL LONG FORM

'ANSWER SHEET

SCHOOL 'CLASS/GRADE

Remember you are rating your actual clas-sroom

1. T F 10. T F 19. T F 28. T F 37. T F 46. T F 55. T F 64. T F '73, T F 82. T F

2. T F 11. T F 20. T F 29. T F 38. T F 47. T F ) 56. T F 65. T F 74. T F 83. T'T

I. T F 12. T F 21. T F 30. T F 39. T F 40, T F 57. T F g. T F 75. T F 84. T F

4. T F 13. T F 22. T F 31. T F 40. T F 49. T F 58. T F 67. T F 76: T F 85. T F

,5. T F 14. T F 23. T F 32. T F 41. T F 50. T F 59. T F 68. T F 77. T F 86. T F

6. T F 15. T F 24. T F 33. T F 42. T F 51. T T 60. T F 69. T F 78. T F 87. T F

7. T F 16. T F 25. T F 34. TF 43. T F 52. T F 61. T F 70. T F 79. T F 88. T F

8. T F 17. T F 26. T F 35 T F 44. T F 53. T F 62. T F 71. T F 80. T F 89. T F

9. T F 18. T F 27. T F 36. T F 45. T F 54. T F 63. T. F 72.T F- 81. '11) F 90. T F

Remember you are rating your actual classroom

Teachei use

only

Inv

Aff
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TO

Com

00

RC

TC-

Inn
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APPENDIX D

SCORING DIRECTIONS FOR CES
1

The CES Answer Sheet on the next page has some features which
facilitate hand scoring. Underlining of item numbers identifies items
scored in the opposite direction to other items.- Also, items are
arranged in cyclic order so that all items'ffail a particular scale are
found in,the same hbrizontal row in the Answer Sheet. The copy of
the Answer Sheet on the next page illustrates the following.simple
method of hand scorpg:

(a) Score each item and record the item score as shown. Items not
underlined are,scored 3 for True and 1 for False. Underlinir
items are scored in the reverse manner (i.e., 1 forITUi7iiiii73 for
False). .0mitted or invalidly answered items (e,g., Items 24 and
.51) are'given a,score of 2.

Add the 10 iiem scores in each horizontal row to obtain the total
score for ICEQ scales. For example, the sum of the scores for the
items tn the first horizontal raw (i.e., Items 1, 10, 19, 28, 37,
46, 55, 64, 73, and.82) represents the total on the Involvement
scale. The second, third, fourth, fifth, sixth, seventh, eighth,
and ninth hori2ontal rows on the Answer Sheet contain items
measuring, respectively, Affiliation, TeacherSupport, Task
Orientation, Competitien, Order and Organization, Rule Clarity,'
Teacher Control, and Dinovation.

The next page ilfustrates how these hand scoring procedures were
used to obtain a total of,18 for the Involvement scle and.a total of
24 for the Order and Organization scale.

../



NAME

CLASSROOM ENVIRON14ENT SCALE

ACTUAL LONG FORM

ANSWER SHEET

.SCHOOL CLASS/GRADE

. Remember you are rating yoUr actual classroom

1. TO 1 10. T(i).3 1).(DF 1 28. TO 1 37.0F 1 46. TO 3 55.0F 3 64.0F I 73.0113 82. TO i

2. T F 11. T F 20. T F 29. T F 38. T F ` 47. T F 56. T F 65. T F 74. T.F 83. T F

3. T r 12. T F 21. T F 30. T F 39: T F 48. T F 57. T F 66. T F 75. T F 84. T F

4. T F 13. T F 2. T F

5. T F 14. T F 23. T F

6.(2)F 3 15.0F 3 24

7. T P 16. T F 25. T F

8. T F 17. T F 26.1t F

9. T F 18. T F 27. T F

21. T P ,40. T F 49. T F ,58. T F 67. T F ,76. T F 85.T F

32: T F 41. T F 50. T F 59. T F 68. T F 77. T F 86; T F

1 33. TO 3 42.0F 3 51. T F Z 60-43F 3 69.0F I 78. IC) I 87.C.)F

34. T F 43. T F 52. T F 61. T F 70% T F 79. T F 88: T F

35. T F 44. T F 53. T F 62. T F 71. T g 80. T T' 89. T F

36. T F- 45. T F 54. T F 63. T:F 72. T F 81. T F 90. T F

Remember you are rating your'actual Classroom

Teacher 'use

only

-Inv 12

Af f
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