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by
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The Study

An intriguing issue raised by the use of instruments such as the lLearning

Environment 1

{Trickett and Moos, 1974) to assess schoel or class environments, is the

nventory (Anderson,

extent to which students and teachers' perceptions of the same environment

are congruent.

typical classroom, there might be expected to be some difference in their

perception of the same envirvonment.

¢lassrooms (Beam and Horvat,

their science lessons differ from those of their teachers.

Certainly some studies of science

1975), have suggested that students' views of

The present study arises from one part of a larger evaluation of the

Australian Sc

relationships between students’ and teachers' views of science lessons in

Year 9 in Aus

ience Facilities Program.

tralian secondary schools.

through which teachers and students viewed the same lessons are campared,

and the exten

+ to which those views were similar is examined.

The Context

1971) and the Classroom Enviromment Scale

In view of the different roles of student and teacher in a

It invelves an examination of some

In this examination the dimensions

As indicated above this paper is based upon one facet of a larvger study which

set out to evaluate the influence of the Australian Science Facilities Program on

science educa

ment of scien

and apparatus and was applied in govermment and non-government schools.

ultimate cbjectives of effecting such outcomes of science teaching as

tion in secondary schools (Ainley, 1977a).

ce facilities in schools.

student achievement in and attitudes to science.

Under that Program
the Australian government made available some $123 million for the improve-

This money was spent on laboratories

The Program had the immediate objective of improving facilities, the inter-

mediate objective of influencing the processes of science teaching, and the

The evaluation encompassed four main aspects of the Australian Science

Facilities Program:

facilities in schools, (Ainley, 1976), the influence of the standards ®

l

the extent to which the Program raised the standard of

. OF EDUCATION
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facilities on science teaching and learning processes (Aintey, 1977b), the
effect of facilities on such outcomes as student achievement, and interest,
in science (Ainley, 1978), and a consideration of the Program's administra-

tion,

Of central interest in the evaluation were the assumptions that the
standard of science facilities available was related to certain aspects of
s¢ience teaching. It was generally assumed that better facilities would
result in improved science lessens. One of the approaches used tc assess
the relationship between the standard of facilities and what happened in
science lessons. involved the development and use of a questionnaire to
obtain student views about their science lessons. Student responses to the
questionnaife were averaged within classes to give class mean scores for
each scale. These mean scores were then used in subsequent analyses. 1In
the main analyses the class mean Scores on each scale were the dependent
variables for a series of regression analyses in which four measures of
the standard of science facilities available to the class were the indepen-
dent variables. The purpose was to determine whether differences in these
objective measures of the standard of facilities were associated with

differences in the students perceptions of their science lessons.

As part of that investigation teachers were asked to complete the
Same questionnaire as the science classes which they taught. By this
means it was possible to examine the extent to which teacher and learner

shared similar perceptions of the science lessons which they experienced.

The Questionnaire

The questionnaire sampled views of six aspects of science lessons, chosen

“after an analysis of the objectives of the Commonwealth Government Science

Facilities Committee. The stated objectives of this Committee concerned
both the environment in which science was studied and the activities

which were invelved in science lessons.

The environment for learning about science

In this section of the guestionnaire three concepts concerning the
learning environment were stressed: involvement, crganization, and
stimulation through variety. These corresponded with three principal

concerns of the Science Facilities Committee,

3 The views of the committee about the design and provision of science

rooms were based on a belief that individual involvement in science

learning was valuable. It particularly related this view to the neced
to accemmodate new curricula, to allow students to do experiments

themselves,
{Commonwealth of Australia, 1976:15, 1973:11).

2 A second premise was that the learning environment should be well

and to foster participation in group discussions

organized so that students could work effectively. Published design
brochures gave considerable attention to space requirements of rooms
in which orderly work and effective management of resources were
possibie.

3 The third concern of the Committee was that science lessons should

be stimulating through the variety of methods used. Stimulation was

seen as coming through two facets of variety: through the use of
varied and flexible instruction and in the use of a wide variety of
stimalating materials in the room. In its final report the Committee
stated that a science room should be suitable for all kinds of
activity including, inter alia, demonstrations, pupil experiments,
group discussions, films, or a mixture of activities at the one time

{Commonwealth of Australia, 1976:16).

These aspects of the learning environment had been used in other
studies of teaching behaviour and classroom process variables. For example
one study of some &000 teachers (Ryans, 1960) identified three patterns of

teacher behaviour,

Pattern X - warm, understanding, friendly versus
aloof, egocentric, restricted behaviour
Pattern Y - responsibie, businesslike, systematic, versus
evasive, unplanned, slipshod, teacher behaviour
Pattern 2 - stimulating, imaginative, surgent, versus

dull, routine, teacher behaviour
(Ryans, 1960:382).

Pattern Y and Pattern 7 seemed to be analogous to two of the concepts
discerned in the work of the Science Facilities Committee.
In fact Rosenshine (1971)
Pattern Y as overlapping with both goal directed and organized

Pattern Y seemed
closely related to the notion of organizatien,
Saw Ryans!

kehaviour,

Pattern Z was very similar to the classroom precess variable which
Anthony (1967} called Stimulation.

included assessing variety in materials, techniques, and feedback to

Anthony's measure of stimulation



Table 1 Scales Included in the Views of Science Lessons Questisnnaire
Scale Description Sample Item
Invelvement: An analogue of Anthony's (1967) self 1 would learn more

science if 1 could do
some of the experiments
myself. {-)

The science room always
seems to have enough
space for everyone to
work effectively.

invelvement oppertunities, as found
in a classroom process study.

An environmental analogue of Ryans'
{1960) Pattern Y (businesslike
behaviour) which was intended as a
measure of the orderliness and con-
venience of the workplace im having
space to work and being able to
chtain the necessary apparatus and
services when required.

Organization:

Stimulation An environmental analogue of Ryans' In science we are some-
through (i960) Pattern Z but refined in the times able to grow
Variety: manner suggested by Anthony (1967) things and study how

and Keewes (1971) to mean variety in
mateTials and techniques of teaching.

they grow.

In class we are
encouraged to devise
pur own projects and
experiments, either
individually or in
gToups.

Encouragement The extent to which students are

to Explore: given encouragement to participate in
exploratory science activities in and
outside school.

Textual: The degree to which science teaching The main aim of our
is based upon texthooks. science lessoms is to
understand our text-
books.
Practical: The emphasis upon practical work in We learn most of our
science classes. science through
practical work and
experiments.
students. Keeves {1971) also used a variable called 'stimulation for learn-

ing' which incorporated measures of the variety of methods used.

Ryans® [(1960) Pattern X did not quite correspond to the notion of
involvement which was being sought. A much closer analogue was the second
process variable which Anthony (1967) related to .chievement: Self Involve-
ment Opportunities. Keeves [1971) included two proc.<s variables similar to

this: Affiliation with Class and Intercction with Students.

Hence, the three concepts discerned in the stated and implied intentions
of the Commonwealth Standards Committee when designing rooms were also found
in studies of teacher behaviour and classroom processes. The three major
concepts around which the science rcom environment section of the question-

naire was structured haye been swmmarized in Table I.

U

Activities in Learning Science

The principal justification for building laboratories in schools must surely
be that students are thereby able to conduct experiments. 1t was therefore
considered desirable to ascertain whether students enjoying better facilities
than their peers in other schools would report different emphases in the
science teaching which they experienced., There is little doubt that first
hand experience and original inwvestigations have become accepted as crucial

elements in modern science curricula (Lee Dow, 1971; Ramsay, 1972).

Science rooms built under the aegis of the Australian Science Facilities
Program were intended to accommodate and foster these teaching methods.
Standards were set so that schools would have sufficient science rooms of
suitable design to mllow student experimental work, as appropriate, in any

science lesson.

The development of instruments through which students can report upon
the emphases in the science teaching was based upon the IEA 'Description of
Science Teaching' scales (Comber and Keeves, 1973). Modifications of them
by Coxhead (1974) and by Kelly {1976) were also considered for possible use

in this study.

The results of a trial questionnaire in Victorian schools prier to the
main study suggested that the most promising approach was to use the items
which had been used by the 1EA.

five point, rather than a three point, response key was used.

Two changes were made to the format. A
In addition
to this, the instructions were modified so that a more specific meaning was

given to each of the five categories.

The three factors which emerged from the analysis of the questionnaire
were of direct relevance to the Science Facilities Project. They resembled
the concepts of laboratory work, enquiry learning, and textbook learning
around which the original IEA scales were formed but did not assume the
same bipolarity. Scales which were able to be formed from these three
factors had sufficiently good reliabilities to be used as measures of class
activity in science. The interpretation of the factors and hence the

attributes assumed te¢ be measured by the scales have been shown in Table 1.

Properties of the scales

Reliabilities of the scales were calculated in two ways. First, the values

of coefficient alpha were calculated using stude. responses. Second, the

class means for each item were calculated for each class and the reliability
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Wiley (19713,

Table 2 Scale Statistics for the Student Questionraire Views of
Science Classrooms
a
Scale 1 0 \ E T P
Number of Items 7 7 7 2 8 6
Between Students{N = 2991)
Reliability (Coefficient a) 0.5¢  0.75 0.s5 0.64 0.66 0.86
Mean 19.6  23.8 19.0 241 17.7  18.8
Standard Deviation 4.7 5.7 4.6 5.3 4.8 4.4
Range from 7 7 7 S 6 6
to 34 35 34 43 29 20
Between Classes(N = 1053
SR Liasses)
Reliability {(Coefficient o) G.82 0.89 0,68 0.73  0.84 0.85
Mean 19.5 23.6 18.9 24.3 17.7 18.0
Standard Deviation 2.3 3.3 2.6 2.6 3.3 3.1
Range from _ 11,0 15.6 14.0 17.9 7.8 11.0
to T 25,7 31.0 27.9  30.6 28.0 25.4
Kolmogorov-Smirnov Z 0.87° 8.76 0.85 0.70 0.9 0.79
a
I = Involvement
0 = Organization
V = Stimulation through Variety
E = Encouragement te Explore
T = Textual
P = Practical

of the scale using class means was calculated., As suggested by Kane and
Brennan (1977) the reliability of the class means was higher than that of the
individuais theugh not as high as would be calculated by Shaycoft {1962) or
Reliabilities and other relevant statistics are presented in
Table 2,

specified by Nunally (1967} for research instruments,

The reliabilities of these stales appeared to meet the Criteria

It is also worth )
noting that the student Tesponses covered most of the range for each of the
scales and that the distribution of class means did not differ significantiy
from normal,

Table 3 A Comparison of Students' and Teachers' Views on Six Science
Classroom Scales

Means Sig. of Correlation Sig. of
Scale Students Teachers Difference (Coefficients Coefficient
Involvenent 19,56 21.46 ns .39 <, 001
Organization 23.83 22.60 ns .59 <.001
Stimulation 19,06 20.26 <.01 .38 <. 001
Exploration 24,30 24.54 ns .08 ns
Textual 17.80 18.65 <.05 .43 <. 001
Practical 18.95 18,75 ns .60 <. 001
Note: A two tailed test of significance was used.

Administration
Aeminisiration

In its final form the questionnaire was administered to almost 3000 students
from 105 science classes in Year 9 in Australian secondary schools. The
classes studied were chosen from 29 schools which a previous survey (Ainley,
1976) had shown to encompass a wide variety of standards of available
facilities. At the same time that the class completed the questionnaire

each science teacher was asked te do the same.

Analysis and Results

Two techniques were used to compare the two sets of evidence from class-
rooms. One involved a simple comparison by correlating teachers' and
students! views on the scales. The other used canonical variate analysis to
examine whether the underlying perceptions of students and teachers were

congruent,

Correlations. The results of the correlational analysis have been
o letdeions .

recorded in Table 3. Significant positive correlations were obtained

for five of the six scales.

The exception was the scale concerned with the amount of encourage-
ment to explore. It may be that students and teachers had a different
understanding of what was meant by the encouragement given to students to
expiore and to work independently on investigatory activities. The two
scales on which there was closest agreement concerned the emphasis on

practical work, and the organization of science lessons.



Another issue which arose from z comparison of teachers' and students'
views was that of whether there was a systematic difference between
teachers' and students' views on any of the scales. As indicated in Table
% the difference between class means and teacher scores was significant

in two cases: Stimulation through Variety and the Emphasis on Text Books.

Teachers' ratings of Involvement and Stimulation through Variety
were higher than those of studeats, but students, surprisingly rated the
use of text books lower than did their teachers. A plausible explanation
for this latter result could lie in the fact that there was some confusion
about what constituted a text book, In classes where a wide range of
books were used in science lessons, students may have been uncertain about

what was meant by the .questions.

Canonical Analysis. The second technique used to assess the con-

gruence between teacher and student views of their science lessons was

Canonical Variate Analysis {Darlington et al, 1973). This is a statistical

procedure for studying relations between two sets of variables, Though its
appiication has in practice largely involved the study of relations between
a set of independent variables and a set of dependent variables, there is
no necessity for a preconception of causality when using the technique. It
appears to be equally well suited to examining the associations between two
sots of variables which are thought to be measures of the same underlying
dimensions. The important condition is that there is a theoretical
justification for forming the two sets of variables. In the present
application there was a clear justification for this in that one set
comprised class mean scorves for students on six scales while the other set

contained their teachers' scores on the same six scales.

The cancnical analysis was performed using the program CANCN
developed by Cooley and Lohnes (1971} and incorporating the method of
partitioned redundancy (Ceoiey'and Lohnes, 1975}. The two sets of
variables were the students' and teachers' scores on zach of the six
Views of Science Lessons scales. In Table 4 the resulis are presented
for the testing of successive latent roets in the canonical analysis of
these data. Three latent roots were signifir~mt at the five per cent
tevel. Thus the teachers' and students' views of science lessons were

associated in three significant ways.

Table 4 Canonical Analysis Between Student and Teacher Respomses
To the Views of Science Classrooms Questionnaire: The
Significance of Successive Canonical Variates

Number Eigen vaiue Canonical ¢2 g¢f Significance

Correlation
1 .59 .76 185.5 36 <.061
2 .40 .G4 99.0 25 <, 001
3 .30 .55 49.5 16 <. 001
4 L1l .33 14.8 9 ns
5 .03 .17 3.4 ns
6 .00 .06 0.4 1 ns

The significant canonical variates can be interpreted by using the
transformation weights and the structure coefficients. Table 5 contains
the transformation weights and structure coefficients for the two sets of
Tatsuoka {1973)

and Keeves {1974) have both argued that structure coefficients generally

variates related by significant canonical correlations.

provide a better guide to the interpretation of canonical variates than do
transformation weights. An additiconal advantage of the use of structure
coefficients is that the sum of their squared values provides the basis
for an estimate of the proportion of the variance in each set that is

extracted by each factor.

From the structure coefficients in Table 5 it can be seen that the
three significant cenonical variates in both the student and teacher data

have the same interpretation.

For each canonical variate the structure coefficients of the variables
in the student set were similar to the structure coefficients of the
varizbies in the teacher set. This has been represented pictorially in
Figure 1. Even where there weye small differences in the actual values
the pattern in one set matched the pattern in the other set. This
provided important evidence that teachers and students described their

science classrooms in terms of similar underlying dimensions.

It was also possible to infer specific interpretations of the three
canonical variates. The first appeaved to be concerned with a practical
activity associated with an enriched environment. An enriched environ-

ment was one which was invelving, well organized, and stimulating. An






