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ABSTRACT 
 

In many scientific and social empirical researches, where the Likert scale questionnaires are used to 

sample the subjects' attitude or feeling responses towards something, the usual statistics and standard statistical 

tests are employed for quantitative data. 

This paper was set out to explore an alternative way of presenting statistical results of attitude evaluation 

by using non-parametric statistical techniques. In the first part, I tried to argue that the Likert scale is an ordinal 

scale of categories, not a numeric scale, and thus the whole idea of calculating mean scores is nonsensical. Most 

survey data is actually of a qualitative nature, and should be reported by such means as percentages, and 

analyzed by non- parametric statistical techniques. 

In the second part, my personal survey data from the previous research into evaluating the teaching 

effectiveness of Scottish University lecturers were utilized as an example to elaborate the details of an 

alternative new way of presenting the results of the attitude evaluation. 

In conclusion, the usual statistics and statistical tests should not be used for most survey data which is of 

a more qualitative nature. Otherwise, the results will most likely be misleading, if not totally inaccurate. It is 

strongly suggested that researchers always refuse to be tempted to include an average rating in the attitude 

survey data. Instead, we should be careful enough to use only non- parametric statistics such as Chi-square and 

Spearman Rank Order Correlation fro the analysis of the attitude response data. 
 
 
 
A long-term study to explore the students' perceptions of a lecturer's performance was carried out in the 

Department of Chemistry , University of Glasgow, Scotland. Most of the students enrolled in the first-year 
Ordinary chemistry course and Chemistry majors were asked to evaluate a variety of lecturers, who are 
teachers that have never taken any teacher training. This research was conducted in settings more like those 
occurring naturally in Scottish universities. 

An account of the naturalistic investigation into students' learning through lectures was described and 
this work provided insights into the nature of, and factors influencing lecturers' effectiveness. 

INTRODUCTION 

The lecture is a time-honoured feature of the university world and research findings have shown that 
lecturing is the predominant behaviour in the college classroom ( Batchelder and Keane, 1977 ). Despite its 
popularity, teachers might be at fault if they think that lecturing involves the simple transmission of a 
complete set of ideas from their minds into the minds of students. Our previous research calling attention into 
the variations and errors traced from those students' notes seems to indicate that learning during a lecture is 
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not so simplistic as might be imagined ( Su, 1991 ). 
Every day in university lectures, students are expected to pay attention listening to the lecturer, holding 

and manipulating simultaneously the taught material, and then taking down whatever they think is relevant 
and important information that has been conveyed by the lecturer. Since teaching and learning in the tertiary 
level are highly complex processes, we' often try to avoid any form of assessment just because of the 
'complexity. 

Students, as the major consumers of the high education system, are in a Position to evaluate teaching 
because they are the observers of the teacher in the classroom. Miller (1988) has pointed out that students see 
more of a person's teaching than is seen by colleagues, and only students know whether a particular approach 
by the teacher has increased their understanding of the subject. 

Braskamp (1980) noted that, in America. "information from students is the most widely used type of 
evaluative information about instructional effectiveness, but there has been considerable controversy over the 
creditability, validity and reliability of student ratings". 

Cliff and Imrie (1980) view course evaluation as "a learning situation in which staff and students learn 
how to handle and improve the contingencies of a course". After all, it had been decided recently in our 
department to conduct research into this problem: to look for measurable factors in lecturing and for reliable 
means of measurement. Since the staff all agreed that student feedback forms can be used for formative 
evaluation to provide detailed diagnostic information for teacher or course development, we set out to design 
a student evaluation form for use with chemistry lecture courses.' 

There has been a large body of literature on the use of student feedback questionnaires in the 
evaluation of teaching effectiveness in which students are asked to rate items on a five-point bipolar scale. In 
most cases, factor analyses have been utilised to identify the ways in which the items group together to form 
dimensions, describing aspects of good teaching. 

Murray (1980) identified a list of factors from his study: mastery of subject matter, concern for students, 
stimulation of student interest, clarity of interest, enthusiasm for subject matter, encouragement of student 
participation, availability for consultation, faireness in grading, preparation and organisation and Public 
speaking ability. 

In the same way, six factors were also summarised by Omerod and Moore (1987) as follows: friendly, 
cheerful enthusiasm, student motivation, empathy between student and lecturer, balance of content of 
teaching, lecturer attention to students' work, and lecturer's confidence or competence. 

Based upon the results of analysing the reponses of both students and lecturers, Marsh (1987) has 
isolated the following dimensions: 

 (1) Learning - the experience is valuable, intellectually stimulating and challenging to the student. 
 (2) Enthusiasm - the lecturer displays enthusiasm, energy, humour and holds interest. 
 (3) Organisation - organisation / clarity of explanations, materials and objectives. 
 (4) Group Interaction - students encouraged to discuss, participate and question. 
 (5) Individual Rapport - lecturer accessible, friendly, interested in students. 
 (6) Breadth - lecturer presents broad background, concepts and alternative approaches. 
 (7) Examinations - students perceive that exams are valuable and fair. 
 (8) Assignments - value in aiding understanding. 
 (9) Workload / Difficulty-students see load as reasonable and pace acceptable. Homework reasonable. 

The purpose of this study was aimed at exploring the factors which are related to lecturing 
effectiveness and student learning during lectures, addressing what is going on in the naturally occurring 
settings and where the perceptions of the students are given prominence. After careful consideration of our 
study, we omitted factors 4, 7 and 8, nonetheless, it does not imply that they are unimportant ( Johnstone and 
MacGuire, 1990 ). 

 - 268 -



Sensible Statistics: An Alternative Way of Attitude Evaluation   測驗統計年刊 第三輯 

 

Although students' evaluation of teaching effectiveness has been used to uncover the strengths and 
weakness in a lecturer's teaching performances, few attempts have been made to determine which teacher 
behaviours actually Yield high student ratings. To understand the process of lecturing, the actual nature and 
rates of occurrence of those lecturing activities under natural conditions should be illuminated from 
observing classroom behaviours of lecturers. 

An extensive account of the methods and problems of measuring classroom behaviours by systematic 
observation is given by Medley and Mitzel (1963), and a  more recent and influential work in this field is 
devised by Flanders and Simon (1969). With regard to the interact-ion studies in science education, 
numerous attempts have been made to develop the appropriate teacher-observation schedules for science 
lessons in the secondary school ( Power, 1977 ). 

Eggleston et al. (1975) produced a very widely used instrument, i.e., the Science Teacher Observation 
Schedule (STOS), and some of the interesting differences and similarities between teaching styles have been 
revealed by using this instrument. In this observation schedule, the judgments about the nature of science and 
what science teachers might do that relates to it are adopted, and so result in such categories as: teachers ask 
questions of fact; teachers ask questions calling for hypotheses; pupils refer to sources of information, etc. 

Cranton (1979) utilised a category observation system which was developed by Shulman (1975) and 
based on Flanders Interaction Analysis ( Flanders, 1970). In the system, an instructor's class is video-taped 
with a digital clock providing a time reference on the tapes. The fifteen categories of behaviours are: data 
lecturing, data A. structuring, silence, questions, discussions, clarifying, crediting, demand, monitoring and 
affect. 

Tomic (1989) collected his data on teaching behaviours by using the "Five Minute Interactions 
Instrument" (FMI). The FMI instrument was largely based upon instruments devised by the Stanford 
Research Institute ( Stallings et al., 1974 ) and the coding on this instrument was teacher-oriented. Student 
behaviour was coded only when the student was interacting directly with the teacher, so it is of practical 
consideration for this study. Within the content area, there are five categories: instruction, questions, 
response, feedback and non-academic interactions. 

From these observation systems, some of the common categories which are concentrated only on 
lecturing behaviours were selected from the basis for observing the various techniques and characteristics of 
different lecturers. Among them are the following categories: personality (e.g. enthusiastic, amicable, 
humorous or pleasing), presentation style (clarity, expressiveness, logical structure, and stimulating interest), 
basic communication skills (voice, speech rate, and blackboard writing), use of appropriate audio-visual aids 
and student participation. 

From 1988 to 1991, the staff in the Department of Chemistry have been using our student rating forms 
for nearly three full sessions. At the end of the second term (March 1991), we carried out a detailed survey of 
staff opinions of student rating of courses and lecturers within this department. It was intended to investigate 
if' the accuracy of students' perceptions of a lecturer's performance, (as measured by the average ratings 
awarded, and by the number and the nature of written-in comments), would match the lecturers' impressions 
of their own lecturing performances. 

We produced a list of 60 statements sub-divided into eight categories to seek the opinions of staff 
members about the student evaluation exercise. Since the task of rating all 60 statements would take too long, 
we then created three separate questionnaire forms, each having 30 statements, randomly arranged 
( Appendix I ). These different questionnaire forms were issued randomly to all staff in the Chemistry 
Department and the staff were allowed to make formal comments about students' rating of courses and 
lecturers. 
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 METHODOLOGY 

This study involved the explorations of lecturing effectiveness by students' evaluations of the lecturing, 
with concurrent analysis of naturally occurring lectures. The whole research design was described as follows: 
[I] Students' evaluation of lecturing effectiveness 

It had long been recognised in our Chemistry Department that student opinions could provide a 
valuable component of lecturing effectiveness, henceforth the questionnaire - "Student Evaluation of 
Teaching", was developed on a five- point rating scale and accepted as a reliable means of sampling student 
opinions by the staff members ( Appendix II ). Each factor was examined by at least two questions to allow 
us to check for internal consistency. If the student response was capricious it would show up in statistical 
clashes within each dimension resulting in low correlations. 

The form of this instrument actually derived from several trial versions. The fourteen questions were 
fewer than we would have intended, but the compromise was reached so that the instrument would fit on to 
one side of paper and so that it would not appear daunting to the student and would lend itself to easy 
processing. The six dimensions were sampled in the questions. The polarity of these questions was altered 
randomly to force the students to read the questions rather than blindly respond down any one column. 

From October 1988 to May 1989, a survey of student evaluation of lecture courses was carried out in 
the Chemistry Department, university of Glasgow. All the students in the Chemistry Department were asked 
to rate every course of lectures and for every lecturer for the entire session by filling in their perceptions on 
this specially prepared form. All responses were anonymous. 

In the light of our experience we have modified some of the questions and increased their number to 
improve the validity of the instrument. The new 1989- 1990 version can be referred in Appendix III. A 
similar statistical exercise was carried out through this session to ensure that the changes have been effective. 
All of the processing of these sheets had been done by hand till March 1990. In order to increase the 
accuracy in scoring and expediting the return of results to the lecturers, it was decided to convert the 
instrument into a "mark-sense" form which will be entirely processable by computer. This has come to 
existence since the summer term 1990. The marking program was supported by MacGuire (1991) and the 
mark-sense response sheet is appended ( Appendix IV ). 

It has been our departmental policy to return the results of the course ratings to the Head of the 
Department (or Section) and the whole evaluation (course and lecturer) to the individual lecturers. The use to 
which the results are put has been largely diagnostic, but this need not be the only use.  [II] Participant 
observation of lecturers' behaviours 

Since most of the staff members agreed that their lectures could be investigated, the researcher was 
possible to set up detailed observations of the lecturers in action. Two lectures were randomly chosen from 
each lecturer and studied by using the "Observation Schedule of Lecturing Behaviours" ( Appendix V ). 
Besides, the whole lecture was tape-recorded in as natural a setting as possible, no attempt was made to 
control or affect the behaviours of either lecturers or students. 

For each lecture observed, each lecturing behaviour of main categories of behaviour in the above 
observation schedule was noted every time it occurred, including repeated or re-stated ones.  [III]  Staff's 
view on lecturers' performances 

To understand the view of staff members about the student evaluation exercise, a detailed survey was 
carried out to seek their opinions of student ratings of courses and lecturers within this Department by using 
the questionnaire -"Student Evaluation of Teaching - Staff's View". It was intended to investigate if the 
accuracy of students' perceptions of a lecturer's performance, ( as measured by the average ratings awarded, 
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and by the member and the nature of written-in comments), would match the lecturers' impressions of their 
own lecturing effectiveness.  

RESULTS AND DISCUSSIONS 

(I) Detecting the "exceptional" lecturers 
After all the completed forms had been processed, the summary reports (Table 1) were generated and 

handed to individual lecturers and Heads of Year. Since most survey data is actually of a qualitative nature, 
and should be reported by such means as percentages, and analysed by non-parametric statistical techniques. 
The summary reports of student ratings have always only provided, for each statement on the form, the 
number of students choosing each of the five categories, "1" ... "5". The "expected frequency" was calculated 
for each item, using the proportion of the students actually choosing "1", "2"... etc, for example, 36 × 
(150/1391) = 4 for Item 1, 22 × (149/1391)= 2 for Item 2, and so on (the results are shown in Table 2). It 
is to be noted that when the expected value turns out to be less than 5 (say), that category was combined with 
the neighboring category, because this is necessary to avoid the calculated value of chi-square being 
artificially inflated. The researcher then calculated the value of Chi-square,  

for all 22 items (see Table 2). Figure 1 shows the results of Chi-square, and the level of significance is 
indicated by the density of the shading. And it is immediately obvious that, for Lecturer 6 or 15, very few 
items are significant. In other words, these lecturers attracted very ordinary responses from students. On the 
other hand, for other lecturers lecturers (for instance Lecturer 1 or 2), almost every item is significant. In 
other words, for these lecturers, most of the statements produced extraordinary responses --- very different 
from the sort of pattern one might expect by chance. Such a lecturer is clearly "exceptional" in the eyes- of 
the students. Because such a lecturer can be significantly good or bad, the "lecturer profiles" are thus 
designed and drawn to allow the performance of two or more lecturers to be easily compared.  

( )X E2 20= −Σ { / E }

(II) The lecturing styles perceived by students 
From the percentages summary tables for each of these lecture courses (Table 1), the "measure of 

agreement" for each item was calculated. This was done by getting the value of [('1' + '2') * ('4' + '5')] 1 but 
ignoring any '3' ratings (Table 3). However, for items 1, 2 and 3, since a rating of "3" is the optimum rating, 
and other ratings are less than ideal, the "measurement of agreement" was calculated as { (3) } * { ("1" + "2" 
+ "4" + "5") }. It is even more convincing if the "profiles" of the lecturers and the lecture courses are shown 
as bar charts. 

There was a clear distinction between lecturer profiles. For example, Lecturers 7, 12 and 15 ( Figure 2 
were these profiles that a given lecturer could often be identified from his/her profile by the researcher who 
was handling the data regularly. Among the lecturer profiles, Lecturer 12 is the "good" or "effective" lecturer 
as seen by the students, Lecturer 15 is the "average" lecturers, while Lecturer 7 is rated as the "bad" or 
"ineffective" lecturer. 

The profiles of the course content and the lecturer characteristics sections were consistent: poor 
lecturers gave poor courses and vice versa ( see Figure 3 for comparison). 

(III) The inter-correlations between the items on the form 
The information contained in-Table 3 can be arranged in another way. For each item, the "X bias" 

value, going from positive values through zero to negative values, can be used to place the lecture courses 
(and the lecturers) in a rank order (Table 4 ). can conclude that these two items are measuring much the same 
things. 
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Using the Spearman rank order correlation coefficient, r0, we can estimate the degree of inter-
correlation between each item on the form, using the rank orders(derived from the "% bias" values as set out 
in Table 4 and the more significant results are shown by an increased depth of shading in Figure 4.  

The rank order produced by each item on the form can be correlated with the rank order produced by 
each of the other items - a total of 231 separate correlation coefficients. For the sample of 15 lecturers shown 
in Figure 4, 45 of these 231 values turn out to be not significant, 42 are significant at the 5% level, and a 
startling 144 are significant at the 1% level. The correlations between the questions within any factor 
dimension were extremely high (typically greater than 0.9 ), indicating that the instrument was operating 
reliably. This is strong confirmation that the students are answering in a consistent manner. 

(IV) The rating criteria for lecturing effectiveness 
By inspecting the responses of students on the evaluation forms, it is obvious to see that for most 

students, the essential criteria for an effective lecturer is the basic communication skills such as the clear 
audibility of voice, the legibility and good organisation of blackboard writing ( or materials presented with 
slides or transparencies ) and the clarity of explanation. 

Failing these, one tends more likely to be rated lower as an ineffective lecturer. Having achieved these 
and adding an interesting style of presentation and a friendly approachable manner, one tends more likely to 
be rated higher as an effective lecturer. 

(V) The agreement from written-in comments  
To check on the nature and extent of the prior knowledge which lecturers assumed students should 

possess, a blank space was left at the bottom of response sheet for students to fill in as they felt necessary. 
But during the data processing, it was found that a lot of students were using this space to make occasional 
comments about the lecture course or the lecturer. Since these gratuitous comments were un-invited and 
found very helpful in highlighting some particular features of the course or some characteristics of the 
lecturers, all written-in comments were recorded and analysed. 

In almost all cases the comments were positively helpful even when at their most critical (see-
Appendix VI for a sample of some comments). All the written-in comments were further analysed by using 
the fifteen categories in Table 5 which shows the frequency distribution of student comments. Detailed 
comparisons between "effective lecturers" and "ineffective lecturers" were also  made to understand what 
factors influence the different ratings of students. 

The following results were obtained from this analysis: 
(1) In general, most of the written-in comments were negative (433 out of 509, 85%) in the sense that 

students directly pointed out the problems which had caused them difficulty in following the lecturers. 
Students seemed to pay more attention to the lecturer characteristics than to the lecture course itself. 
Students, on the whole, commented less on the Group I lecturers (i.e. the effective lecturers) than the 
Group III lecturers (i.e. the ineffective lecturers). 

(2) For the Group I lecturers - the more effective ones, more positive comments were awarded to them, 
but in contrast the Group III lecturers - the less effective ones. obtained more negative comments. 

(3) As seen from this table, the Group I lecturers were rated higher because: 
   a. they have good style of presentation which stimulated students' interest (13%) 
   b. they were perceived to be more enthusiastic about teaching (9%). 
   c. they have better interactions with students (7%). 
(4) For the Group III lecturers, a great number of negative comments given to them showed that they 

were rated lower because: 
   a. they have problems in communication skills, such as the audibility of voice, the quality of 

blackboard writing (26%). 
   b. their lecturing pace was perceived to be so rapid that students felt left behind. 
   c. their teaching styles were perceived to be less interesting (some of them dull or even boring!) and 

not to give clear and lucid explanations. 

 - 272 -



Sensible Statistics: An Alternative Way of Attitude Evaluation   測驗統計年刊 第三輯 

 

   d. they were perceived to be less enthusiastic. 
In conclusion, the basic communication skills and the ability to handle the pace of lecturing are the 

necessary conditions for being rated as an "effective lecturer" by students, but not sufficient conditions. 
Those lecturers who caused difficulty in students' cognitive perceptions tend more likely to be rated lower as 
the ineffective lecturers. Those lecturers who are better at the above abilities and skills will be rated-higher 
as effective lecturers only when they also have the power to arouse interest in the subject, the expertise to 
present the material in a clear and lucid way and the capacity for interaction with students. 

(VI) The confirmation from participant observation  
What do the observation data tell us about the differences between the effective lecturers and the 

ineffective lecturers ? From Table 6, it indicated that they were observed to have differences in (i) the 
audibility of voice and the quality of blackboard writing, (ii) focussing and (iii) uses of humour and asides. 
According to the researcher's observation, Group III lecturers (ineffective lecturers) didn't speak loud enough 
or spoke towards the blackboard so that students couldn't hear them clearly. They wrote too much on the 
board and the writing was either too small or so disorganised that students had difficulty in seeing the writing 
clearly. 

Group I lecturers ( the effective lecturers ) were found to make more frequent use of humour and asides 
than Group III lecturers such that the different atmosphere of classrooms could be easily perceived by the 
researcher. It seemed that the use of humour and asides has contributed to enhance affect, arousal and 
attention. With Group III lecturers, the following student behaviours occurred more frequently: dozing, 
doodling, chatting, interruption and restlessness. 

It was also observed that Group I lecturers spent more time on focussing than Group III lecturers: most 
of them usually started the lecture by reviewing or summarising briefly the previous lecture content; they 
frequently pointed out the main points by using outlines or organisers; they tended to make more use of 
headings and subheadings or underlining the important points and they provided more connections between 
different parts of lectures. 

(VII) The feedback from the staff members    
The staff members' view on the student evaluation of lecturing were collected by using the 

questionnaire "Student Evaluation of Teaching-the Staff's View". Fifty-one questionnaires were circulated 
and finally forty-three were completed and returned, the response rate was 84%. All the statements from 
three different but equivalent forms were combined together into a full list of 60 statements classified into 
eight categories (Appendix I ). 

In general, staff think that "Students learn more from reviewing their notes than from making them" 
(84% of staff agreed to Item 13). They also agree that "Students expect a lecturer to be able to lecture well" 
(66% agreed to Item 14). 

A very interesting finding came from their views about "What students expect of a lecture or lecturer" 
(Category C in this list). Regarding the purpose of lecture, all of them held the view that "Students think the 
lecturer should provide all you need to know for passing the exams". So far as the presentation style is 
concerned, they agreed-that (i) "The lecturer should make the course interesting and one the students enjoy 
attending"(99%); (ii) "Students are umimpressed by the lecturer who merely reads from notes" (92%); (iii) 
"Students are more impressed by the lecturer who can package the main points in ways which are easy to 
grasp "(92%) and (iv) "Science students tend to attach considerable importance to the systematic 
organisation of the subject matter" (80%). 

Although lecturers have their own criteria of effective teaching, most of them agree that students expect 
a lecturer to be able to lecture well. They argued that student ratings are greatly influenced by the personal 
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charisma of the lecturer and, the overall staff's view on the student evaluation on lecturing at least partly 
confirmed that students' perceptions about lecturers are accurate in terms of information processing. 

(VIII) Reliability and validity of student ratings       
The correlations between the questions within any factor dimension were extremely high (typically 

greater than 0.9) indicating that the instrument was operating reliably. The inherent stability of the student 
ratings is also confirmed by the fact that we have monitored this practising over a long period of three years 
( see MacGuire, 1989; Su, 1991 ). Based upon the overall observations from this research, it is justified to 
suggest that student ratings are reliable, correlate highly with ratings by other types of observers, show a 
moderately positive correlation with measures of student achievement, but are affected by such extraneous 
factors as class size and course level . As Arubayi (1987) has also witnessed that "student ratings are stable 
and consistent and therefore can be accepted as reliable measures". 

We had no independent measure of validity except that students and staff expressed satisfaction with 
the instrument in that it asked questions they wanted to answer. 

CONCLUSION    

This present study has focussed on the cognitive process of students in which they perceive the 
performances of lecturers in transmitting the subject matter. As regards to the practice of student evaluation 
of teaching, the inter- correlations between the statements within one factor dimension were very high, 
indicating that students' ratings of the course and the lecturer was reliable. Repeated data consistency checks 
have verified that different students from the same class show a high level of agreement in their ratings of a 
given lecture course. The same lecturers' performances on the same lecture courses, rated by two different 
classes from two academic years were found to be very similar, indicating the reliability of students' ratings. 

The overall staff's view on the student evaluation on lecturing at least partly confirmed that students' 
perceptions of a lecturer's performance were accurate in terms of Information Processing Theory. The 
interesting style of presentation motivates the students and holds their attention to the lecture, to package the 
main points in ways which are easy to grasp is to reduce the information load in their working memory and 
to discriminate the relevant "signal" from the irrelevant "noise". 

By combining students' responses and staff members' opinion on the questionnaires and data from 
participant observation, common elements of "effective teaching" were found despite the diversity of lecturer 
characteristics and lecture topics; those are professional and personal skills and attitudes which were 
identified in terms of the Information Processing Theory. The effective lecturers are able to get their 
messages across to students' sensory systems clearly, to structure and explain well in a concise way so as not 
to confuse students, to use humour and asides to maintain students' arousal of attention and to lecture at a 
reasonable pace. 

REFERENCES 

Arubayi, E. A. (1986). Students' evaluations of instruction in higher education : areview. Assessment and Evaluation in 

Higher Education, 11, 1 - 10. 
Batchelder, A. S. and Keane, F. (1977). An analysis of lecture in the college class-room through systematic 

observation. Journal of Classroom Interaction, Vol.13, No. 1, pp. 33 - 43. 
Braskamp, L. A. (1980). The role of evaluation in faculty development. Studies inHigher Education, 5, 45 - 54. 
Cliff, J. C. and Imrie, B. W. (1980). The design of evaluation for learning. Higher Education 9, 69 - 80. 
Cranton, P. A. (1979). The Evaluation and Interpretation of Student Ratings of Instruction. Montreal: McGill 

University, Centre for Teaching and Learning Services. 

 - 274 -



Sensible Statistics: An Alternative Way of Attitude Evaluation   測驗統計年刊 第三輯 

 

Eggleston, J. F., Galton, M. and Moore, M. E. (1975). A Science TeachingObservation Schedule. London: Manmillan/ 
Schools Council. 

Flanders, N. A. and Simon, A. (1969). Teacher Effectiveness. in R. L. Ebel (ed). Encyclopedia of Educational Research. 
New York: Macmillan.v  

Flanders, N. A. (1970). Analyzing Teaching Behaviours. Reading, Mass.: Addison Wesley, U. S. A. 
Johnstone, A. H. J. and MacGuire, P. R. P. (1990). Student Rating of courses andlecturers. Chemeda: Aust. J. Chem. Ed., 

29,  
MacGuire, P. R. P. M. (1989). Student Rating of Courses and Lecturers inChemistry. The technical report, Centre for Science 

Education, University of Glasgow. 
Marsh, H. W. (1982). SEEQ: A reliable, valid and useful instrument for collegestudents' evaluation of 

university teaching. British Journal of Educational Psychology, 52, 77- 95. 
Marsh, H. M. (1984). Students' evaluations of university teaching: dimensionality, reliability, validity, 

potential biases and utility. Journal of Educational Psychology, 75, 707-754. 
Marsh, H. W. (1987). Students' evaluations of university teaching: research findings, methodological issues, 

and directions for further research. International Journal of Educational research, 11, 253-388. 
Medley, D. M. and Mitzel. H. E. (1963). Measuring classroom behaviour by systematic observation. in N. L. 

Gage (ed). Handbook of Research on Teaching. Rand McNally. 
Miller, C. A. (1988). Student assessment of teaching in higher education. Higher Education, 17, 3-15. 
Miller, H. G. (1980). A Comprehensive Plan for the Evaluation of Teaching in the University of Queensland. Brisbane: Tertiary Education 

Institute. 
Omerod, M. B. and Moore, W. I. (1987). A proposed typology for science lecturers in colleges of further 

education in England. International Journal of Science Education, 9, 459-466. 
Power, C. N. (1977). A critical study of science classroom interaction studies. Studies in Science Education, 4, 1-30. 
Shulman, L. (1975). Development of a Category Observation System for the Analysis of Video-taped Class 

Sessions. Montreal: McGill University, Centre for Learning and Development. 
Stallings, J. and Kaskowitz, D. (1974). Follow through Classroom Observation Evaluation (1972-1873). Menlo Park, CA: SRI 

International. 
Su, W. Y. (1991). A Study of Student Learning through Lectures based on Information Processing Theory. Ph. D. thesis, The University of 

Glasgow. 
Tomic, W. (1989). Teaching behaviours in Dutch mathematics classrooms. Journal of Classroom Interaction, 24(1), 5-13. 

 - 275 -














































