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Weighting the Dimensions of Student 
Ratings of Teaching Effectiveness 

Derek Cheung 
Hong Kong Baptist University 

An important unresolved issue in student evaluation research is how different rating dimensions should 
be weighted for summative evaluation. This study demonstrated the use of hierarchical confirmatory factor 
analysis to determine the weights. A model for evaluating the teaching effectiveness of a B.Ed. programme 
delivered by distance education was hypothesized, which consisted of four first-order factors and one 
second-order factor. The four first-order factors represented four separate dimensions of the construct 
Teaching Effectiveness: Student Development; Assessment; Learning Materials; and Face-to-face 
Component. The second-order factor subsumed all the four dimensions and was treated as a general factor 
of effective teaching. End-of-semester student ratings were collected by a multifactor rating form. 
Hierarchical confirmatory factor analysis of the student ratings provided clear support for the a priori 
model. Ways to compute the weights for the four dimensions based on second-order factor loadings were 
demonstrated. 

Introduction 

Student evaluations of teaching are the 
predominant method used to evaluate the teaching 
effectiveness of university courses. However, 
administrators within tertiary education often 
complain about research that tells them that 
student evaluations of teaching effectiveness are 
multidimensional, saying that they are not 
informed about how they should weight the 
dimensions so as to compute an aggregate score 
for summative purposes or for making personnel 
decisions. 

The purposes of student evaluations of 
teaching in tertiary education are well 
documented (e.g., see Marsh, 1987; Marsh & 
Roche, 1993). Teaching effectiveness is a 
multidimensional construct (Marsh, 1987). For 
formative purposes, researchers tend to agree that 
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a multidimensional profile of student ratings is 
more useful than an average. For summative 
purposes or personnel decisions such as 
promotion, tenure, contract renewal, salary 
adjustment, resource allocation and merit awards, 
a carefully weighted average of specific 
dimensions seems to be superior to an unweighted 
average or an array of separate factor scores 
(Abrami, 1989; Marsh, 1987, 1991). 

Although Rich (1976) found that 75% of the 
faculty respondents from a sample of colleges and 
universities agreed that student ratings should be 
used in tenure decisions, some researchers doubt 
whether administrators can properly utilize 
student evaluations for summative purposes or 
personnel decisions. For example, Franklin and 
Theall ( 1990) reported that departmental 
administrators were unable to interpret commonly 
used descriptive statistics and to select valid 
indicators of teaching effectiveness. They gave 
the following examples of poor practice: 

We saw that some departmental administrators, who 
routinely used ratings to make decisions about 
personnel, evaluation policy, and resource allocation, 
were not familiar enough with important ratings issues 
to make well-informed decisions. We regularly heard 
of personnel decisions that were made on the basis of a 
single course's ratings and of cases in which workload 
or difficulty were the deciding factors in such 
decisions, or in which mean scores, separated by tenths 
or even hundredths of a point, were accepted as valid 
indicators of individual differences in teaching 
performance. (Franklin & Theall, 1990, p. 78) 
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Abrami and d' Apollonia (1990) also pointed 
out that administrators cannot be expected to have 
the expertise of synthesizing the information from 
various dimensions of teaching effectiveness. 
They explained that administrators tend to weight 
factor scores equally or focus on particularly 
strong or weak areas of teaching. 

There are at least three reasons why it is 
important to solve the above weighting problem: 
( 1) to understand how different dimensions of the 
construct "teaching effectiveness" are related to 
each other; (2) to prevent misuse of student 
ratings; and (3) to summarize student ratings as a 
weighted average which can then be used as a 
variable for other research studies. Furthermore, 
since the teaching effectiveness of university staff 
does not correlate with their research output 
(Hattie & Marsh, in press) and administrators 
need to make informed decisions based on student 
ratings of courses, sensible use of the student data 
is critically important. It is unfortunate that little 
research has been done to investigate how weight 
should be assigned to each dimension of teaching 
effectiveness. As Abrami and d' Apollonia (1990) 
and Marsh (1987) emphasized, precise and 
defensible procedures for determining the weights 
are not available. The situation in distance 
education is even worse than that in traditional on­
campus courses because the knowledge about the 
design and organization of student feedback for 
courses taught by distance education is still in its 
infancy (Calder, 1994 ). To validly evaluate the 
teaching effectiveness of distance leaming courses in 
tertiary education, measuring instruments with 
clearly defined dimensions are required. No such 
instruments with confirmed factor structure: 
however, can be found in the literature. 

This paper reports the development of a 
rating form which is based on a conceptual 
framework for evaluating the teaching 
effectiveness of courses taught by distance 
education, and demonstrates how the weights of 
specific dimensions of the construct "teaching 
effectiveness" can be determined by means of 
hierarchical confirmatory factor analysis. 

Literature Review 

Methods Used to Determine the Weights in 
Past Studies 

One of the important unresolved issues 
surrounding student evaluation research is the 

determination of the weights of individual 
dimensions of the construct "teaching 
effectiveness." Marsh (1987) suggested that the 
weight assigned to each dimension should be 
determined by logical and empirical analyses. 
Few research studies in this area, however, have 
appeared in the literature. A few researchers 
attempted to compute a weighted average, but 
they did not determine the weights of individual 
dimensions. For example, Cashin and Downey 
(1992) asked the instructor, a faculty committee or 
the department head to weight the ten course 
objectives on the Instructional Development and 
Effective Assessment rating form for each 
specific course. To compute a weighted composite 
criterion measure of teaching effectiveness, 
essential, important, and minor important 
objectives (not dimensions) were given double, 
single, and zero weights, respectively. Thus, the 
weighted average was not calculated by 
combining the multidimensional scores together. 
Marsh (1994, 1995) also revealed other 
weaknesses of this approach to determination of 
weights. 

Marsh (1987) proposed that individual 
dimensions can be weighted in relative 
importance by the lecturer being evaluated, by the 
department head or a promotions committee. For 
example, Marsh and Roche ( 1993) asked lecturers 
to rate the importance of each dimension. The 
importance ratings were then ipsatized (Marsh & 
Roche, 1993, p. 229). The importance weighted 
total score was computed by taking the mean 
cross-product of each ipsatized importance rating 
multiplied by the student rating of the 
corresponding dimension. The weights were 
different from lecturer to lecturer. The drawback 
of this approach to determining the weights is 
obvious; a lecturer might heavily weight those 
dimensions on which he/she is effective and 
minimally weight other dimensions. Thus, the 
assignment of weights might be biased. 

Kwan (1993) compared the rankings of 
quality of courses based on students' global 
ratings, total score ratings, and weighted 
multidimensional ratings. He constructed 12 items 
to measure· 12 dimensions (i.e., one item per 
dimension), namely, relevance to study/ 
profession, interest and challenge in presentation, 
enthusiasm about teaching and subject, 
organization in presentation, relationship with 
other subjects, concern for students, encouraging 
active learning, promoting independent learning, 
up-to-date knowledge, meaningful assignments, 
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clarity of presentation, and perceived learning. 
Principal component analysis of student responses 
to the 12 items yielded two factors. Factor 1 
contained all dimensions except "Relevance to 
study/profession" and "Relationship with other 
subjects" which loaded on factor 2. A weighted 
multidimensional score was computed as a linear 
combination of the standardized values of ratings 
on the 10 dimensions weighted by their respective 
factor score coefficients on the first factor. The 
second factor was discarded in the calculation of 
the weighted multidimensional score. 

Broder and Dorfman ( 1994) assigned 
weights to attributes of teaching quality by 
ordinary least squares regression. The beta 
coefficients of attributes were determined. They 
reported that approximately 81 percent of the 
variation of the global ratings on instructor 
performance could be explained by four 
attributes: enthusiasm (24% ), knowledge of 
subject (23%), tying information together (20%), 
and ability to stimulate thinking (14%). Similarly, 
Ryan and Harrison (1995) determined the beta 
weights for individual dimensions by multiple 
regression. However, the study was conducted by 
asking students to respond to hypothetical 
instructors in imagined classrooms and there was 
only one single item per dimension. Students were 
required to make overall evaluations of 
hypothetical instructors based on a manipulation 
of the nine factors in Marsh's Students' 
Evaluations of Educational Quality (SEEQ) Form. 
The beta weights for the nine SEEQ's factors were 
found by multiple regression. Ryan and Harrison 
suggested that a composite weighting scheme may 
be determined by asking the faculty in an 
academic unit to participate in a similar 
experiment. 

Although multiple regression has been 
commonly used to determine the weights of 
dimensions, it is well known that regression 
parameters are faulty if the observed variables 
contain measurement errors or there is 
interdependence or simultaneous causation 
among the observed variables (Goldberger, 1973). 
These faults can be corrected by use of statistical 
methods such as structural equation modeling, but 
no such studies are reported in the literature. 

The above review of literature has identified 
some of the majm~ limitations of previous research 
studies, such as the use of single-item scales, 
analysis of student ratings at non-dimensional 
level, determination of the weights as regression 
parameters, and possible biases in the assignment 

of weights by instructors themselves. The present 
research incorporated some modifications on most 
past designs. It was believed that the specific 
dimensions must be weighted in proportion to the 
validity of data on the dimensions. Because the 
ratings are collected from students, not from the 
instructors being evaluated, the department head 
or a promotions committee, the weights should be 
empirically determined by analyzing the validity 
of student ratings. In this study, student ratings of 
courses were collected by multi-item scales rather 
than single-item scales, and the construct validity 
of student ratings at the dimension level was 
tested by hierarchical confirmatory factor analysis 
(HCFA) through the LISREL program (Joreskog 
and Sorbom, 1993). In order to determine the 
weights of individual dimensions, a model with 
four first-order factors and one second-order 
factor was hypothesized in the present research. 
The specific dimensions of the construct 
"teaching effectiveness" formed the four first­
order factors, while the second-order factor 
represented a general factor of effective teaching. 
Issues surrounding the higher-order structure of 
student ratings of university courses are reviewed 
in the next section. 

Higher-order Structures 

For student evaluation research, there has 
been considerable debate on the number of higher­
order factors in student ratings. Feldman (1976) 
inferred the presence of three higher-order factors 
based on the pattern of correlations among 19 
different categories of student responses. The 
three higher-order factors related to instructor's 
presentation of material, facilitation of learning, 
and regulation of students. 

A few researchers have attempted to find out 
the higher-order structure of student ratings by 
exploratory factor analysis (EFA). For example, 
Smalzried and Remmers ( 1943) inferred the 
existence of two second-order factors by 
analyzing their ten first-order factors through 
EFA. The two second-order factors were labelled 
as Empathy, and Professional Maturity. Similarly, 
Frey (1978) found two second-order factors based 
on his seven first-order factors, with labels 
Pedagogical Skill and Rapport. As Marsh ( 1991) 
pointed out, the methodological aspects of each of 
the above studies as an investigation of higher­
order factors are weak-exploratory rather than 
confirmatory factor analysis was employed; each 
scale or first-order factor was measured by a 
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single item only; and many items loaded 
substantially on more than one higher-order factor 
and thus findings were not easily interpreted. 

The research of Marsh (1991) is probably the 
first published study of using HCFA to test higher­
order factors of student ratings. He demonstrated that 
the nine first -order SEEQ factors were subsumed by 
four second-order factors, namely, Presenter, 
Rapport, Course Materials, and Workload. He also 
pointed out some necessary conditions under which 
HCFA can be applied to research on student ratings 
(e.g., the existence of a well-defined first-order 
factor structure, the upper limit for the fit of higher­
order model), but the focus of his study was not on 
the determination of the weights of dimensions. In 
this study, HCFA was employed to investigate not 
only the first and second-order factor structures of 
students' ratings of teaching effectiveness, but also 
the weighting scheme for the first-order factors. 

It is worth emphasizing that none of the past 
studies reported the existence of a single higher­
order factor. Abrami ( 1985) proposed a single 
higher-order factor model, but no empirical 
evidence was shown. In the present research, the 
possibility of the existence of a single higher­
order factor of student ratings was empirically 
tested by HCF A. 

Context for the Study 

The Bachelor of Education (B.Ed.) programme 
offered by Hong Kong Baptist University was used 
as the context for this research. The B .Ed. 
programme is a part-time in-service programme to 
upgrade the qualification of primary teachers as well 
as to enhance their professional competencies. It is 
mainly delivered by distance education and students 
can select their own route through an array of 
courses. 

Like other distance education programmes, the 
B .Ed. programme provides students with study 
guides and books of reading. Students are separated 
from the lecturers or writers of the study guides, and 
tutorials are the only face-to-face component of the 
programme. The number of tutmials vmies from 8 to 
14, depending on the nature of a pmticular course. 
Students' performance in a course is usually 
assessed by written assignments, a terminal 
examination, and the extent of participation in 
tutorials. 

A total of 16 courses were offered in the 
B.Ed. programme in the semester Spring 1996. 
Examples of courses are Issues in Human 

Development, Curriculum Development, 
Assessment Practices, Research Methods, School 
Counselling and Guidance, Language in 
Education, and Special Needs Education. Each 
student was allowed to take at most two courses in 
a semester. In Spring 1996, 1705 students enrolled 
in the B.Ed. programme. To assure and improve 
the quality of the courses offered by the B.Ed. 
programme, end-of-semester student evaluations 
of courses were conducted for both formative and 
summative purposes. Mean ratings of items were 
produced and distributed to members of the 
examination board, the course leader, lecturers, 
and tutors. Lecturers used the mean ratings to 
judge the quality of their courses and to make 
decisions on contract renewal of a particular tutor. 
They also wished to receive a weighted average to 
facilitate a final judgment about a course's 
effectiveness. 

Methodology 

Developnzent of the Rating Form 

One of the important factors affecting the 
quality assessment in distance teaching 
organizations is the quality of the courses offered 
to students (Calder, 1995). For student evaluation 
of the effectiveness of courses taught by distance 
education, no well-constructed rating forms with 
clearly defined factor structures can be found in 
the literature. This is undesirable because student 
ratings serve both summative and formative 
purposes, such as the provision of comparative 
data across different distance learning courses, 
monitoring of the consistency of standards, 
diagnosis of the need of improvement, appraisal 
of tutor performance, and identification of 
problematic areas (Calder, 1994). Although many 
tertiary institutions that offer distance education 
programmes routinely collect student ratings of 
their courses, little attention has been paid to the 
development of the rating forms, resulting in 
invalid and unreliable student data. 

Teaching effectiveness is context-dependent 
(Murray, Rushton & Paunonen, 1990), and thus 
rating forms (e.g., Marsh's SEEQ, Frey's 
Endeavor instrument) which have been designed 
for evaluating traditional on-campus courses were 
considered not appropriate for distance education. 
Instead, the author has developed a conceptual 
framework for evaluating not only the B .Ed. 
courses offered by Hong Kong Baptist University, 



STUDENT RATINGS OF TEACHING EFFECTIVENESS 209 

but also a variety of similar distance learning 
courses in other settings. The conceptual 
framework consists of four dimensions, and each 
dimension subsumes a number of attributes. Based 
on this conceptual framework, at least one item 
was constructed to evaluate each attribute. As a 
result, a total of 35 items were constructed: 7 items 
on student development, 7 items on assessment, 7 
items on learning materials, and 14 items on face­
to-face component. All items were written in 
Chinese and positively phrased. Students were 
required to rate the items on a 5-point scale, 
varying from "strongly agree" to "strongly 
disagree." In order to keep the focus solely on the 
determination of the weights of dimensions, this 
paper does not delineate the theoretical 
justifications for inclusion of the four dimensions 
in the conceptual framework and the process of 
development of the instrument. Interested readers 
can refer to Cheung (in press) for details. The 
nature of the four dimensions are summarized 
below: 
1. Student Development. This dimension 

evaluates how students perceive their progress 
on relevant learning objectives of a particular 
distance education course. Three attributes are 
subsumed under this dimension, namely, 
cognitive, psychomotor, and affective 
learning outcomes. Sample items are: "After 
taking this course, I developed skills and 
points of view needed by professionals in the 
field most closely related to this course" and 
"after taking this course, I learned to apply the 
knowledge and concepts in new situations." 

2. Assessment. The Assessment dimension 
emphasizes the quality of the process of 
assessment of student performance in a 
distance education course. Four attributes are 
included, which deal with guidance given to 
students on how to complete the assessment 
requirements, appropriateness of the 
assessment tools, accuracy and fairness of 
assessment, and difficulty and workload. 
Sample items are: "The written assignments 
had clear and specific instructions" and "the 
written assignments were relevant to and 
integrated with what was presented in the 
course." 

3. Learning Materials. This dimension concerns 
the quality of the pre-packaged self­
instructional written learning materials given 
to students in a distance education course. 
Ideally, the learning materials developed in­
house should meet specialized needs of a 

particular course and should be professionally 
presented and produced. A total of four 
attributes are subsumed under this dimension, 
which focus on the design and production of 
the study guides, integration of the study 
guides with the selected readings, quality of 
the selected readings, and students' workload. 
Sample items are: "The selected readings 
were generally interesting" and "the questions 
in the study guide helped me to learn and 
achieve the objectives." 

4. Face-to-face Component. This dimension 
relates to how students perceive the quality of 
tutorials (and lectures if any) incorporated in a 
distance education course. The effectiveness 
of this face-to-face component is governed by 
tutor performance. Ten essential attributes 
have been hypothesized, covering feedback to 
students, presentation, organization, tutor's 
knowledge base, students' belief of the value 
of tutorials, individual rapport, group 
interaction, tutor's expectation of student 
performance, enthusiasm, and breadth. 
Sample items are: "The tutor gave clear and 
understandable explanations" and "the tutor 
used the tutorial time appropriately and 
effectively." 

Data Collection and Analysis 

In Spring 1996, student ratings of each B.Ed. 
course were obtained in a regular tutorial session 
during the last two weeks of the semester. 
Students responded anonymously to the items on 
the rating form, and the tutor was asked to take a 
short break outside the classroom during the 
evaluation period. A total of 2121 completed 
rating forms were returned by students. 

The student ratings were first coded by 
optical mark reading machine. Using the SPSS 
program, student data on each of the four 
dimensions were then separately analyzed based 
on the value of item-total correlation and 
Cronbach's alpha. Items with unsatisfactory item­
total correlations were deleted. In addition, the 
student data on each dimension were checked by 
exploratory factor analysis with principal axis 
factor extraction. The number of factors was 
restricted to one and only those items with 
satisfactory factor loadings were retained to form 
a scale. 

Having done the item analyses, all the 
remaining items were subjected to a first-order 
confirmatory factor analysis (CFA) using the 
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LISREL program (Joreskog & Sorbom, 1993). 
Maximum likelihood was selected as the 
method of parameter estimation and listwise 
deletion of cases with missing data was used. In 
the a priori model, each item was allowed to 
load on only one factor (i.e., the dimension the 
item was constructed to measure), and the errors 
associated with all items were posited to be 
uncorrelated. The ability of the four-dimension 
model to fit student responses was judged by the 
value of such fit statistics as the root mean 
square error of approximation, adjusted 
goodness of fit index and comparative fit index. 
The correlations among the four factors were 
also examined to see whether it was worthwhile 
to subject the student responses to a second­
order CFA. 

To determine the weights of the four 
dimensions, a single second-order factor was 
hypothesized, which incorporated the four first­
order factors. HCFA was employed using the 
LISREL program, testing the first-order and 
second-order factors simultaneously in a single 
analysis. As in the first-order CFA, each item 
was allowed to load on only one of the four 
factors. The HCFA model was intended to 
explain the covariation among the four first­
order factors. The second-order factor loadings 
(i.e., the gamma values generated by the 
LISREL program) were taken as the weights of 
specific dimensions of the construct "teaching 
effectiveness." 

Results and Discussion 

A total of six items (i.e., items Q7, 17, 20, 23, 
28 and 33) were deleted because of their relatively 
low item-total correlations from reliability tests 
and low factor loadings from EF A. It was found 
that the variance of student responses to these six 
items was small. Perhaps they failed to show 
satisfactory item-total correlations and factor 
loadings because of lack of discriminating power. 
For example, 89.5% of students agreed or strongly 
agreed that "The tutor had a friendly attitude 
towards students" (item Q17), and only 12.4% of 
students disagreed or strongly disagreed that "The 
written assignments were challenging" (item 
Q23). To improve the rating form, further research 
is needed to construct new items which can 
generate more widely spread scores, particularly 
for the dimension Assessment. 

The remaining 29 items are shown in Table 1. 
They constituted four scales which correspond to 
the four dimensions of teaching effectiveness 
conceptualized in this study. The values of 
Cronbach's alpha, item-total correlation, and 
factor loading from EFA indicate that the student 
ratings collected by these four scales are valid and 
reliable. 

When the student ratings were subjected to 
first-order CFA, the model was found to fit the 
student responses quite well (see Table 2). 
Different factors measured distinct dimensions of 
the construct "teaching effectiveness." It is 
important to note that the model is very restrictive; 
there were a total of 116 factor loadings (i.e., 29 

Table 1 
Results of Item Analyses 

Items Item-total Factor Loading 
Correlation from EFA 

Student Development (a= .87) 
Q1 Understand concepts .59 .64 
Q6 Apply knowledge .65 .71 
Q11 Communicate ideas .65 .71 
Q16 Stimulate interest .63 .69 
Q21 Value new viewpoints .61 .67 
Q26 Contribute to discussion .63 .68 
Q31 Develop skills .68 .74 

Assessment (a= .76) 
Q3 Clear instructions .52 .60 
Q8 Questions well designed .63 .77 
Q13 Make students think .59 .71 
Ql8 Relevant to the course .50 .59 

Learning Materials (a= .82) 
Q4 Study Guide well designed .53 .59 
Q9 Integrated with readings .51 .57 
Q14 Interesting readings .62 .69 
Q19 Easy to understand .58 .65 
Q24 Help students to learn .58 .65 
Q29 Questions arouse interest .57 .65 
Q34 Amount of readings .54 .61 

Face-to-face component (a .93) 
Q2 Constructive comments .64 .66 
Q5 Interesting tutorials .65 .70 
QIO Clear explanations .81 .85 
Q12 Knowledge base .75 .78 
Q15 Usefulness of tutorials .70 .72 
Q22 Encourage students .60 .63 
Q25 Realistic expectation .63 .65 
Q27 A variety of strategies .75 .78 
Q30 Well prepared .77 .80 
Q32 Skillful in observation .71 .74 
Q35 Time management .79 .82 

Note. The questionnaire items are paraphrased. 
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items x 4 factors), 87 of them were fixed at zero. 
So, the results were consistent with the a priori 
model and students could differentiate the four 
dimensions. Furthermore, the four first-order 
factors were found to be substantially correlated 
(see Table 3), indicating that a second-order CFA 
should be tested. The dimension Face-to-face 
Component was least closely related to the other 
three dimensions. 

Table 2 
Standardized First-Order Factor Loadings and 
Fit Statistics 

Item No. First-order CFA Hierarchical CF A 

Student Development 
Ql .66 .66 
Q6 .70 .70 
Q11 .72 .72 
Q16 .70 .71 
Q21 .66 .66 
Q26 .69 .69 
Q31 .73 .74 

Assessment 
Q3 .62 .63 
Q8 .73 .73 
Q13 .74 .74 
Ql8 .58 .58 

Learning Materials 
Q4 .59 .59 
Q9 .57 .57 
Ql4 .68 .68 
Q19 .64 .64 
Q24 .67 .66 
Q29 .68 .68 
Q34 .59 .58 

Face-to-face Component 
Q2 .66 .66 
Q5 .68 .68 
QlO .85 .85 
Q12 .78 .78 
Q15 .73 .73 
Q22 .62 .62 
Q25 .65 .65 
Q27 .77 .77 
Q30 .80 .80 
Q32 .73 .73 
Q35 .82 .82 

Fit Statistics: 

Chi-square 2515.96(df=371) 2677.63(df=373) 
Root mean square error of 
approximation .056 .058 
Root mean square residual .034 .040 
Goodness of fix index .90 .90 
Adjusted goodness of fit index .89 .88 
Comparative fit index .92 .91 

Table 3 
Correlation among Factors 

First-order CFA 

2 3 4 

1.00 
.69 1.00 
.72 .79 1.00 

2 
3 
4 .65 .48 .45 1.00 

Table 4 

Hierarchical CF A 

2 

1.00 
.73 1.00 
.74 .70 1.00 
.56 .53 .53 

4 

1.00 

Standardized Second-order Factor Loadings and 
Error Variances 

Factors 

2 
3 
4 

Second-order 
Factor Loadings 

.88 

.84 

.84 

.64 

Error Variances 

.23 

.30 

.29 

.60 

Tables 2 and 3 also display the results from 
the HCFA. It was found that the fit statistics were 
just minimally reduced by adding a single second­
order factor to the a priori model. Hence, in 
contrast to all past studies, the existence of a 
single general second-order factor of the construct 
"teaching effectiveness" was confirmed. 

The second-order factor loadings of 
individual dimensions and error variances in the 
prediction of the first-order factors from the 
second-order factor are shown in Table 4. There is 
no necessary connection between number of items 
constructed to measure a first-order factor and 
loading on a second-order factor in HCF A (E. 
Rigdon, personal communication); the sum of the 
standardized error variance and the square of 
second-order factor loading is actually equal to the 
factor variance. Factor 1 (i.e., the dimension 
Student Development) obtained the highest 
second-order factor loading. This implies that the 
amount learned by students in the course was the 
most important factor affecting student ratings of 
distance education courses. This finding is 
consistent with the result reported by Ryan and 
Harrison's (1995) study even though they did not 
employ distance education as their research 
context. Many years ago, Tyler (1958), and Cohen 
and Brawer (1969) also argued that student gains 
in a course should be the most direct and ultimate 
criterion for evaluating teaching performance. 

Factor 2 (the dimension Assessment) and 
Factor 3 (the dimension Learning Materials) got 
the same size of second-order factor loading, but 
its value was slightly lower than that of Factor 1. 
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The second-order factor loading of Factor 4 (the 
dimension Face-to-face Component) was 
surprisingly low; it was the least important factor 
affecting student ratings of the distance learning 
programme. In other words, the tutors' influence 
was tangential to the overall teaching 
effectiveness. The reasons why students perceived 
the face-to-face component of the B .Ed. 
programme least effective were not investigated 
in the study. It seems that student ratings related 
more to those factors that they had more control 
over, such as the amount learned in the course, 
preparing the written assignments and 
examinations, and studying the pre-packaged self­
instructional written learning materials. Although 
good tutors would help, students might have 
perceived that the quality of tutorials was largely 
out of their control. The B.Ed. programme 
required students to attend at least 75% of the 
tutorial sessions, but students were not allowed to 
select or change their tutors. Some students might 
have felt helpless if they had encountered less 
competent tutors. Some tertiary institutions, which 
offer distance learning courses, even do not require 
students' compulsory attendance at tutorials. 
Recently, Robe1ts (1996) asked distance education 
students to rank the helpfulness of six learning 
processes. Attendance at tutorials was just ranked 
fifth and was considered by students to be less 
helpful than studying the course materials, 
completing assignments, attending compulsory 
summer school, and reading and using the feedback 
on assignments. Kember and Murphy ( 1992) also 
pointed out that the tutor's effect is indirect in both 
distance education and open learning. 

Clearly, the face-to-face component is an 
important human dimension of effective teaching in 
distance education. One of the major purposes of 
tutmials is to help deepen students' understanding of 
the topics covered in the wdtten learning matedals 
through activities such as group discussion, 
presentation and role-play. Duling tutodals, students 
are also provided with oppmtunities to listen to other 
students' problems and to build their confidence. 
In their study of the delivery formats of a variety 
of distance education courses offered in Hong 
Kong, Kember et al. (1992) interviewed 60 
students and only one of them preferred telephone 
counselling to direct face-to-face contact with 
tutors. This implies that distance education 
students treasure the provision of tutorials. 
However, as the production of quality learning 
packages is vital to distance education, allocation 
of human and other resources by distance education 

institutions are usually biased towards the 
development of the learning matedals. Less attention 
has been paid to the planning of tutodals (Jennings & 
Ottewill, 1996). Evidence from this study suggests 
that the potential benefits of this human dimension of 
effective teaching should be targeted for further 
investigation. 

With the availability of the gamma values, 
procedures can then be formulated to compute the 
weighted average. One of the possible ways to 
calculate the weighted multidimensional average 
is to divide the gammas by the total gamma and 
use them as weights. Hence, if this procedure is 
used for the present study, the weights for the 
dimensions Student Development, Assessment, 
Learning Materials, and Face-to-face Component 
will be equal to 28%, 26%, 26% and 20%, 
respectively. Since the square of gamma is equal 
to the variance of the first-order factor that can be 
explained by the second-order factor, another 
possible way to compute the weighted average is 
to square the four gammas, and then divide each 
gamma squared by the total gamma squared. With 
this approach, the weights for the dimensions 
Student Development, Assessment, Learning 
Matedals, and Face-to-face Component will be 30%, 
27%, 27% and 16%, respectively. However, an 
empirical comparison of the validity of different 
weighting schemes was outside the scope of the 
present study. Future research should be planned to 
compare the validity and usefulness of a simple 
unweighted average, a weighted average with 
weights based on students' or lecturers' relative 
importance ratings, and a weighted average with 
weights empirically determined by HCFA. 
Furthermore, there is a major limitation of the 
present study. That is, the same student data set was 
used to establish the scales and to confum the model. 
Researchers should try to improve this aspect of the 
research in their future design. 

Conclusion 

Although student evaluation of courses is 
central to quality assessment of distance education 
programmes, most evaluations were conducted on 
an ad hoc basis. This paper has reported how a 
rating form with good psychometric properties 
can be developed. Furthermore, it is believed that 
both multidimensional profiles of student ratings 
and a carefully weighted average are useful. If 
administrators are not familiar with 
multidimensional profiles or intend to use a total 
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score for making a final judgment about a course's 
effectiveness, the weights assigned to individual 
dimensions of the construct Teaching 
Effectiveness should be pre-determined by 
evaluators, and then a weighted average can be 
given to administrators to avoid any misuse of 
student ratings. As Franklin and Theall ( 1990, p. 
75) emphasized, "Administrators should be able 
to use ratings fairly and efficiently in performance 
appraisal without exposing themselves and their 
institutions to liability for misuse." It is difficult, if 
not impossible, to ask administrators themselves 
to employ a defensible empirical method to 
compute the weighted average. This paper has 
demonstrated that evaluators may help 
administrators solve the weighting problem by 
HCFA and compute the weighted average on the 
basis of the second-order factor loadings. 

In this study, determination of the weights 
depends upon the one single second-order factor 
in the a priori model. I suggest that high-inference 
dimensions be conceptualized in order to increase 
the probability of success. Specific aspects of 
effective teaching can be treated as subdimensions 
or attributes. Provided that the first-order factors 
are moderately correlated, it is worth testing the 
second-order factor. 
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