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ABSTRACT 

This study is part of a longer study that examined the viability of using 
learning environment instruments to assess and improve the teaching 
practice of student teachers training at a distance. Both quantitative and 
qualitative methods of collecting, analyzing and interpreting data were 
employed. The student teachers were sensitized to the subtle but important 
aspects of classroom life (Fraser, 1993, 2000) using the What Is Happening 
in this Class? (WIHIC) questionnaire. The WIHIC was then administered by 
the same student teachers to their grade 7 mathematics classes, to measure 
the learners’ preferred and actual perceptions of their mathematics classroom 
environment. In addition, a students’ satisfaction scale, modified from the 
Test of Science Related Attitudes (Fraser, 1981), was administered to assess 
primary school students’ satisfaction with their mathematics classroom 
environment. The results based on the data that have been collected thus far 
are analyzed and discussed in this paper. 

  

INTRODUCTION 

The last decade saw a revolutionary change in the history of South Africa as apartheid and 
political authoritarianism made room for the new democratic government. The socio-political 
transformation over the last decade has been paralleled by major educational changes 
whose implementation resulted in significant curriculum changes in all sectors of the 
education system. Among the many policy documents that emerged with the new 
government is the Policy Document for Education and Training that gives a prominent place 
to open learning and distance education (SAIDE, 1994). This was an indication of the 
importance that the new government placed on the role of distance education in the 
transformation process from apartheid education to a democratized system of education. 

The importance of distance education, worldwide, as a route towards the idealized open 
learning is well documented. Distance education, as a mode of teaching, has the ability to 
make education accessible to a large number of people who, because of the tyranny of 
distance and other reasons like age and family obligations, are unable to access face-to-
face education (Jegede, Fraser & Fisher, 1998). Unlike first world countries, where the 
motivation for distance education is often to provide high-quality educational opportunities to 
as large a number of people as possible, the driving force in developing countries can be as 



modest as providing children with a primary education, or to get an adult population literate 
(Ntuli, 1992). In South Africa, the motivation for distance education was extended to teacher 
training of the unqualified and under-qualified teachers. 

Owing to the past apartheid system of teacher education in South Africa, many of the in-
service teachers enter the field of teaching without the required minimum teacher 
qualification or under-qualified. These teachers are then encouraged to further their teacher 
qualifications through in-service teacher training programmes (on the job training). The 
distance education mode has been thought of as most suitable for delivering these kinds of 
teacher training programs. The focus of this study, as it will be shown in the subsequent 
paragraphs, is on the teachers who are upgrading their qualifications in this manner. The 
study examines the viability of using learning environments instruments to evaluate and 
improve the teaching practice of the distance teacher trainees. The study is outlined here 
using the following sub-headings: 

• Aims of the Study 
• Background to Field of Learning Environments in Distance Teacher Training 
• Research Methods 
• Findings and Results 
• Discussion and Conclusion 

  

AIMS OF THE STUDY 

This paper reports the preliminary findings of a study in progress. The results involve a pilot 
study to report the reliability of a learning environment questionnaire for use in South Africa 
and the difficulties encountered when encouraging teachers to implement a new idea at a 
distance 

The aims of this component of the study are to: 

1. Modify and validate the What Is Happening In this Classroom? (WIHIC) and a 
satisfaction scale for use at the primary school level; 

2. Examine how teacher educators and student teachers receive the administration of 
learning environments instruments; 

3. Investigate whether associations exist between the learning environment perceived 
by students, and student satisfaction scale. 

  

BACKGROUND TO FIELD OF LEARNING ENVIRONMENTS IN DISTANCE EDUCATION 

A recent literature review (Fraser, 1998a) shows that the majority of the classroom 
environment studies ever undertaken involve Western countries, and that only a number of 
important studies have been carried out in non-Western countries. Very few (if any) studies 
on classroom environment have ever been carried out in the Republic of South Africa. This 
is even less so in the context of teacher training at a distance. The research examines how 
learning environment research might be used in distance education in South Africa to 
encourage teachers to participate in action research to improve their teaching. 

 



Distance Education and Learning Environments 

The efficacy of interactivity to promote learning can be enhanced within an atmosphere that 
is conducive to learning. "Teachers often speak of classroom’s climate, environment, 
atmosphere, tone, ethos or ambience and consider it to be important in its own right and 
influential in terms of student learning" (Fraser, 1993, p. 7). The development of the field of 
learning environments has spanned over the past 30 years (Fraser, 1998, 1999; Aldridge & 
Fraser, 2000). The work on educational environments is based on earlier foundations by 
Lewin (1936) and Murray (1938) who "recognized that both environment and its interaction 
with personal characteristics of the individual are potent determinants of human behaviour" 
(Fraser 1998, pp. 528-529). The independent work of Herbert Walberg and Rudolf Moos 
marks the beginning of such a development. While Walberg developed the Learning 
Environment Inventory (LEI) as part of the research and evaluation activities of the Harvard 
Physics, Moos developed social climate scales for various human environments including 
the Classroom Environment Inventory (CES) (Fraser, 1998, 2000). Within this context, 
Wubbels and Levy (1993) emphasized the importance of interpersonal relations in creating a 
positive or negative learning environment. 

A notable feature of the field of learning environments is the availability of a variety of 
economical, valid and widely applicable questionnaires for assessing students’ perceptions 
of classroom environments. "Few fields in education can boast of the existence of such a 
rich array of validated and robust instruments which have been used in so many research 
applications" (Aldridge & Fraser, 2000 p. 3). While learning environment research involves a 
range of observational and interpretative methods, these instruments are particularly 
suitable for the assessment of learning environments through questionnaires that assess 
students’ and teachers’ perceptions of various dimensions (Fraser, 1999). The instruments 
have been used in various types of research at different levels and sectors of the education 
systems. Data collected using these instruments have been used to: determine whether 
associations exist between students’ outcomes and the learning environment; evaluation of 
curriculum innovations; investigations of differences between students’ and teachers' 
perceptions of classroom environments; investigations of whether students achieve better 
when in their preferred environments; and teachers’ practical attempts to improve their 
classrooms and school climates (Burden & Fraser, 1993; Thorp, Burden & Fraser, 1994; 
Yarrow, Millwater & Fraser, 1997). 

Jegede, Fraser and Fisher (1998) maintain that the type of learning environment created in a 
distance education setting is of central importance and must be at the forefront of planning 
for a well-functioning distance education institution. The use of learning environment 
instruments to evaluate and assess practice teaching in distance teacher-training setting, as 
proposed in the present study, will add to past research. This will be one of few studies 
worldwide to have used learning environment instruments to assess the improvement of 
mathematics classrooms that are managed by the in-service teachers who are upgrading 
their teacher qualifications through distance teacher training. It is envisaged that distance 
education will benefit from this tradition of research just as conventional education mode 
seems to have been nourished by this line of research over the past three decades. 

Distance Education and Teacher Education 

One of the main attractions to teacher education at a distance is that the mode has the 
potential to effectively update the skills of teachers without taking them out of the classroom. 
Despite this great advantage in teacher education at a distance, there are problems, one of 
the main ones being the assessment of teaching and classroom performance in schools 
(Makau, 1993; Oliveira & Orivel, 1993; Prescott & Robinson, 1993). The present study 
assesses a possible means to overcome this by utilizing primary school students’ 



perceptions to evaluate the learning environments developed by in-service teachers in their 
school classrooms as discussed in the next section. 

Learning Environments in Distance Teacher Education 

Several studies in distance teacher education reveal that the organization of practice 
teaching for teacher trainees presents both logistical and educational difficulties. Despite 
this, practice teaching is regarded as a pillar of teacher education as it provides 
opportunities for evaluating in-service teachers in authentic environments (Department of 
Education, 1996, p. 127). In-service teachers enrolled in distance programmes are usually in 
their place of work when they attend the teacher training programmes. However, finding the 
means to assess their teaching practice eludes most institutions using this mode of teacher 
education. Logistical problems arise out of a need to supervise in-service teachers' work in 
the schools that are at a considerable distance from each other and from teacher educators 
(Perraton, 1993). Educational difficulties arise from the old problem of integrating theory and 
practice. Educational difficulties also arise from the fact that the task of supervising coupled 
with other duties make it "…impossible for the (teacher educator) to witness as an in-
classroom observer the wide range of instructional strategies that form the basis of an 
inquiry learning environment" (Duschl & Waxman, 1991, p. 259). 

Where supervision of teaching practice has been abandoned because of organizational 
difficulties, various alternatives have been sought in attempts to meet its supervision need. 
For example, in Nepal, peer-teaching sessions would be arranged to introduce a practical 
element to teacher education (Holmes, Karmacharya & Mayo, 1993). In Brazil, where 
LOGOS 11 had no capacity to supervise teaching practice, microteaching was incorporated 
into face-to-face sessions with teachers (Oliveira & Orivel, 1993). The British Open 
University (OU), while not supervising teaching practice, has tried to link theory and practice 
through inviting teachers to report on their classroom experiences of ideas and practical 
activities covered in the course (Perraton, 1993). First World countries such as the 
Netherlands and USA have used, and continue to research, computer-mediated 
environments in teacher education and in-service teachers’ teaching practice (Admiraal, 
Lockhorst, Wubbels, Korthagen & Veen, 1998). Again, it is the thesis of this study that the 
use of learning environments tradition in distance teacher training would add to these 
alternatives to assessing teaching practice. 

Research on learning environment has provided a number of ideas and techniques that 
could potentially be valuable for inclusion in teacher education programmes. Whilst research 
at the university and teacher education levels has been limited, there have been some 
important studies that have contributed to this area. Duschl and Waxman’s (1991) study 
examined the perceptions of different groups, including students, in-service teachers, co-
operating teachers and university supervisors. Student perception data was used in addition 
to university supervisors’ perceptions in the formative evaluation and assessment of student 
teaching performance. Research on learning environment has also been incorporated into 
teacher education (Fisher & Fraser, 1991; Yarrow, Millwater & Fraser, 1997). Fisher and 
Fraser (1991) reported case studies of how classroom and school learning environment 
assessment have been used with in-service teachers to provide valuable feedback about 
teaching performance for the formative and summative evaluation of teaching practice. 
Yarrow, Millwater & Fraser (1997) examined attempts by teachers to improve the learning 
environment. They stressed the need for sound and reliable feedback on teaching 
performance, which is critical to the success of a program committed to reflective inquiry. 
This study seeks to use the ideas that have evolved from this progress in learning 
environment research in the evaluation and improvement of a distance education teacher-
training programme. 



This paper reports on the preliminary findings of the initial stages of an ongoing study that 
addresses the modification and validation of a learning environment instrument for use at the 
primary level in South Africa. 

  

RESEARCH METHODS 

Sample and Instrumentation 

25 student teachers were sensitized to the subtle but important aspects of classroom life 
(Fraser, 1993, 2000) in July 2001. These student teachers were enrolled to the University in 
a two-year mathematics teaching specialist course after basic teacher training, taught 
through distance education mode. The course includes two full-day (at the minimum) face-
to-face (contact) sessions each year. 

To assess primary school students’ perceptions of the learning environment created by 
these teachers, the What is Happening in this Class? (WIHIC) questionnaire, developed by 
Fraser, Fisher and McRobbie (1996) was selected. The WIHIC measures seven dimensions 
of the learning environment, namely Student Cohesiveness, Teacher Support, Involvement, 
Investigation, Task Orientation, Co-operation and Equity. The researcher, in conjunction with 
the student teachers, modified the WIHIC to suit primary level learners. During this process, 
student teachers were provided with the opportunity to comment, vet and, if required, 
eliminate items that they did not feel were suitable for use in primary school mathematics 
classrooms in the South African context. 

To determine the suitability of the modified version of the WIHIC, student teachers 
administered the primary version of the questionnaire and a student satisfaction scale 
(adapted from the Test Of Science Related Attitudes, Fraser, 1981). The questionnaire were 
administered to 184 learners (approximately 40 students in each class). The classes of 
these learners spread across the province of KwaZulu-Natal). These responses were 
analyzed to determine the reliability of the instrument, the association between the student 
attitude and the dimensions of WIHIC and to provide in-service teachers with graphical 
profiles of their classes. Qualitative information was also gathered through interviews and 
written reports. Interviews were conducted with three of the student teachers who collected 
data in their classes. Written reports were provided by student teachers regarding the 
suitability of the WIHIC for the mathematics classroom. 

Yarrow, Millwater and Fraser (1997) successfully used two tiers in their study in which 
teachers were introduced to the field of learning environments to improve the environment of 
their university teacher education classes and their primary school environment. Using a 
similar method, this study will make use of two distinct levels. The first level, reported in this 
paper, can be described as consisting in the interface between the in-service teachers and 
university teacher educators at a university level. At this level, the researcher, who was also 
teaching the programme, was involved in action research aimed at improving the university-
learning environment. At the second level, the study will involve the interface between the in-
service teachers and learners at a primary school level. In this case, each of the in-service 
teachers was assessing perceptions of his/her own grade 7 students. At this level, the 
teachers were involved in action research aimed at the improvement of the learning 
environment in their primary school classrooms. 

 

 



Data Analysis 

Cronbach alpha reliability, were used to determine the reliability and validity of the scales in 
WIHIC and the attitude measure. Simple and multiple correlations were used to determine 
the strength of associations between primary school students’ attitudes and their perceptions 
of the learning environment. T tests for paired samples were used to determine whether 
significant differences exist between students’ perceptions of the actual and preferred 
classroom environment. Descriptive analysis was used to provide graphical profiles of 
individual classes from which teachers will develop and implement strategies to improve the 
learning environment. 

  

FINGINGS AND RESULTS 

Modifying the WIHIC to suit the South African context 

The WIHIC questionnaire was presented to the student teachers in July 2001 with the view 
to discussing the suitability and viability and administering the questionnaire to typical South 
African grade 7 mathematics classes. The students expressed a need for adjusting the 
questionnaire to suit the South African context and learners in their classes. The student 
teachers expressed need to retain the English language version of the questionnaire rather 
than translating the items into the learners’ mother tongue, Zulu. Despite this, it was 
necessary to simplify the English to make the questionnaire suitable for the primary 
students. For example: the item ‘I make friendships among students in this class’ was 
changed to ‘I have fiends in this class’; or ‘I share my books and resources with other 
students when doing assignments’ changed to ‘I share my things with other students’. The 
word ‘student’ was replaced with ‘learner’as this term is more likely to be used in South 
Africa. For example, some items in the TS scale were deleted as it was felt that grade 7 
learners might interpret them as meaning that teachers had intimate feelings towards them. 
Some items were removed completely as they were ambiguous in the South African context. 
The omission of these items helped to reduce the length of the questionnaire as many of the 
student teachers felt that the instrument was too long for the primary school learners. 
Female student teachers, in particular, were opposed to many items in the TS scale. The 
modified version of the WIHIC was considered acceptable to most of the student teachers 
and the researcher. Other teacher educators were consulted about the modified version and 
the questionnaire was more suited to the upper primary school learners in South Africa. The 
revised items enabled students to understand them better and the reduced number of items 
meant that the questionnaire was economical and less time consuming. The final version 
had 36 items with 6 items in each of the 6 scales. 

The use of the word ‘would’ in the preferred version of the WIHIC was opposed by many of 
the student teachers. In South Africa the term may be referring to the past. It was decided 
that ‘would’ should be replaced by ‘wish’ or ‘prefer’. The item "I would know other students in 
this class" was changed to "I wish to know other learners in this class 

Reliability of WIHIC and Attitude Scale 

To estimate the internal consistency reliability of each of the scales in the 42 items of the 
WIHIC, A the Cronbach alpha coefficient was calculated for the sample of 184 learners (see 
Table 1). The analysis was performed for both the actual and preferred forms of the WIHIC. 
The internal consistency reliability (Cronbach alpha) for each scale is high, ranging from 
0.74 0.88 for the actual and from 0.84 to 0.90 for the preferred. Overall, the results shown in 
Table 1 suggest that each scale has satisfactory internal consistency reliability. Item 2 of the 



student attitude scale was omitted to increase the reliability. The internal consistency 
reliability for the revised student attitude scale was 0.72 for the individual as the unit of 
analysis. 

Table 1. Internal Consistency (Cronbach Alpha Reliability Coefficient) for 
Actual and Preferred Forms of the WIHIC 

WIHIC Scale No. of 
Items 

Form Alpha Reliability 

        

Student 6 Actual 0.77 

Cohesiveness   Preferred 0.89 

        

Teacher Support 6 Actual 0.84 

    Preferred 0.88 

        

Involvement 6 Actual 0.74 

    Preferred 0.88 

        

Investigation 6 Actual 0.81 

    Preferred 0.84 

        

Task Orientation 6 Actual 0.84 

    Preferred 0.88 

        

Cooperation 6 Actual 0.82 

    Preferred 0.87 

        



Equity 6 Actual 0.88 

    Preferred 0.90 

        

        

Attitude Scale 7a   0.72 

        

** p<0.01 * p<0.05 

The sample consisted of 184 students in 5 classes. 

  

a Item 2 omitted 

Association between student attitude and dimensions of WIHIC 

The dependent variable in this pilot study was the measure of satisfaction. Associations 
were explored between satisfaction and the seven WIHIC scales of Student Cohesiveness, 
Teacher Support, Involvement, Investigation, Task orientation, Cooperation and Equity with 
the individual learner as the unit of analysis. To accomplish this, simple correlations and 
multiple regression analysis were calculated at the learner level. The results are reported in 
Table 2. The table shows a statistically significant association between Satisfaction and 
each of the seven WIHIC scales. 

Table 2. Simple Correlation and Multiple Regression Analysis for 
Associations Between Student Attitudes and WIHIC Scales 

WIHIC Scale Satisfaction 

  r b 

      

Student Cohesiveness 0.33** 0.02 

      

      

Teacher Support 0.34** -0.02 

      



      

Involvement 0.39** 0.25 

      

      

Investigation 0.25** -0.16 

      

      

Task Orientation 0.34** 0.14 

      

      

Cooperation 0.33** -0.13 

      

      

Equity 0.40** 0.30 

      

      

Multiple Correlation (R)   0.43** 

      

*p<0.05 **p<0.01 

N= 184 students. 

Students perception of classroom environment 

A graphic profile (shown in Figure 1) and the t Test values reported in Table 4 reveal a 
satisfactorily significant difference between the actual and preferred classroom environment 
for the Involvement scale. The South African government expends large sums of money to 
implement outcomes based education that emphasizes involvement of the learners in 
teaching and learning. Despite the vigorous attempts at government level to change 
teaching and learning in the South African classrooms to be more learner oriented, a large 



proportion of teachers are still stuck to their more teacher oriented methods of teaching. The 
three teachers that the researcher interviewed, commented on the low involvement of 
learners and admitted that outcomes based principles are not easy to implement in their 
situations. The classes are large and overcrowded and the whole school programme is still 
traditional with rigid time tables set according to strong boundaries between the traditional 
subjects. This large difference could be expected in the next stages of the study and the 
discussion of strategies to be employed during the intervention period could focus on 
reducing the gap on this particular scale of WIHIC. There were differences in the perceptions 
between the actual and preferred learning environments for the other scales but these were 
not as pronounced as that of Involvement. 

  

Table 4. Average Item Mean, Average Item Standard Deviation, Effect Size and t Test for 
Paired Samples for Differences Between Actual and Preferred Scores on the WIHIC for the 
Individual as the Unit of Analysis 

  

WIHIC 

Scale 

Average Item 
Mean 

  Average Item 
Standard 
Deviation 

  Difference 

  Actual Preferred Actual Preferred Effect Size t 

              

Student 
Cohesiveness 

3.72 4.22 0.80 0.83 0.61 11.49** 

              

              

Teacher Support 3.82 4.13 0.92 0.87 0.35 8.08** 

              

              

Involvement 3.42 4.09 0.84 0.86 0.79 12.15** 

              

              

Investigation 3.53 4.03 0.91 0.81 0.58 8.32** 

              



              

Task Orientation 3.87 4.22 0.92 0.83 0.40 7.75** 

              

              

Cooperation 3.92 4.20 0.88 0.82 0.32 6.36** 

              

              

Equity 4.06 4.27 0.97 0.85 0.23 4.66** 

              

N=184 students. 

 

Figure 1. Average Item Mean on the Actual and Preferred Forms of WIHIC 

  



DISCUSSION AND CONCLUSION 

The purpose of this study is to examine the use of learning environment work in assessing 
and improving teaching practice in a distance teacher education setting. An important 
contribution envisaged in this study is that in-service teachers will be engaged in reflexive 
practice. Reflexive practice refers to being "able to reflect on what we have done and make 
changes to our practices in the light of this reflection" (Department of Education, 1996, p. 
49). This is action research, or "that self reflective form of inquiry undertaken by the 
participants in social or educational situations in order to improve their practices or 
understanding of these practices" (Malone, 1998, p. 200). The proposed study is one of only 
a few worldwide in mathematics education and will provide validation for a widely applicable 
questionnaire (WIHIC) for use in South African primary schools. The study has the potential 
to provide an alternative assessment method for teaching practice within the distance 
education teacher training. Finally, the study will provide teachers with the encouragement 
and skills required to be researchers within their own classrooms, providing them with the 
means by which they can improve their own classroom practice. 

The results reported in this paper constitute the pilot study of the larger ongoing study. The 
results of the pilot study enable the researcher to make further modifications to the 
questionnaire prior to administration to the larger sample. The researcher will now consider 
revising the response scale, reducing it from 5-point rating scale to a 3-point rating scale to 
make it easier for students. In addition, further refining and simplifying of items will also be 
made to make the questionnaire more suitable for the primary school level. 

The results enable the researcher to administer this version of the WIHIC, once further 
modifications are made, with confidence. 
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