
A report is presented on an effort to use the statistical technique of factor
analysis in evaluating the curriculum of a school of public health. Results
indicate that the quality of teacher performance can be evaluated
independently of the "popularity" of the teacher.
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MANY teachers routinely evaluate
their courses to obtain feedback

from their students. The value of such
a practice has been demonstrated by
Tuckman and Oliver,' who reported that
student evaluations were related to im-
provement in teacher performance, while
evaluation by superiors brought about
no improvement. Warren2 questioned
the validity of such evaluations, calling
them "a teacher popularity poll among
the students." Others, however, feel that
such a practice can serve a very useful
purpose.3'4 It is not unusual for medical
students and students in, schools of pub-
lic health to end the academic year with
the presentation of some citation for out-
standing teachers and, in some cases,
criticism of poor teachers and courses.
Such evaluations are seldom objective
and dispassionate, and may describe the
"popularity poll" of which Warren
wrote.

Isaacson, et al.,5 discussed a scale used
to evaluate teacher performance. Appli-
cation of the statistical technique of fac-
tor analysis showed that the scale meas-
ured relatively independent dimensions
of teacher performance. The fact that
student evaluation of teacher perform-
ance must be considered from a multi-
dimensional point of view might help to
explain some of the controversy con-
cerning such evaluations. If, for exam-

ple, a teacher were rated on a number
of items, a single summary score might
actually be a composite of many facets
of teacher performance. The ideal would
be to identify these different facets,
evaluate the teacher relative to them,
and obtain scores on each of these facets
or dimensions.

Caffrey6 used the Isaacson scale to
assess the possible sources of bias in
evaluating teachers. He found that eval-
uation of teachers was free from bias
due to personal characteristics of the
teacher (friendliness, sarcasm, and the
like) or the student (sex, grade in the
class, grade point average). A factor
analysis of the data revealed that inde-
pendent dimensions were involved in the
evaluation. The dimension termed
"Teaching Ability" was the primary fac-
tor derived, followed by "Feedback to
Students," "Overload of Students," and
"Structure of the Class." There was very
little correlation among these factors.
Such a technique of measuring the dif-
ferent dimensions of teacher perform-
ance helps to increase the reliability
and validity of such evaluations.

In the spring of 1969 the faculty cur-
riculum committee of the Tulane Uni-
versity School of Public Health proposed
that an evaluation of the courses be
carried out. The president of the student
body was appointed to direct the proj.
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ect, which received the approval of the
dean of the school. An initial evalua-
tion attempt was made, but the rate of
response from the student body did not
reach the 50 per cent level. Although
the results were summarized and pre-
sented to the curriculum committee,
questions of objectivity and validity of
the survey led to plans for a more struc-
tured and objective type of evaluation.
Since this evaluation may serve as a
model for similar evaluations in other
schools, it will be discussed in detail
here.

Method
Consideration of a number of scales

led to the selection of items from the
Isaacson, et al.,5 scale, which was modi-
fied in accordance with the research of
Caffrey.6 The scale was to be brief (20
items), to elicit the maximum response
rate from the students. Thus items re-
lated to only three factors were se-
lected: teaching ability (12 items); stu-
dent-teacher interaction or rapport (3
items); and overload or structure (3
items) from the Isaacson-Caffrey scale.
Two items were added to assess the ade-
quacy of library and laboratory facili-
ties. The meaning of these factor names
may be better understood by an inspec-
tion of Table 1, which lists the items
that were selected to measure these
dimensions.

The first item of the scale referred to a
general evaluation of the all-around teach-
ing ability of the teacher, and the last
item (20) referred to the over-all value
of the course. Responses to these two
items were scaled on seven-point scales
from "1=very poor," to "7=outstand-
ing, excellent." Responses to the other
18 items were scaled on a five-point
scale from "1=strongly disagree," to
"5=strongly agree." The form con-
cluded with an invitation to "'please
feel free to make any other comments
or suggestions" on the reverse side of
the form.

The evaluation form was given to the
students in two phases. The first phase,
given three weeks before final tests were
to begin, concerned the courses taught
during the first semester; the second,
given eight days later, concerned the
second semester courses.

Table 1-Items related to four factors
selected for assessment in a school of
public health curriculum evaluation

Factor I. Teaching ability:
1. How would you rate the instructor in

general (all around) teaching ability?
2. Class time was well spent.
3. The instructor was skillful in observing

student performance.
5. He put the material across in an inter-

esting way.
8. He tried to increase the interest of class

members in his subject.
11. He made it clear how each topic fit into

the course.
13. He explained why he did things.
15. He stimulated the intellectual curiosity

of his students.
17. He changed his approach to meet new

situations.
18. He was aware of it when students failed

to follow him in class.
19. He explained clearly and his explana-

tions were to the point.
20. How would you rate the over-all value

of this course?

Factor II. Student-teacher interaction:
6. He listened attentively to what class

members had to say.
10. The students argued with one another

or w.th the instructor, not necessarily
with hostility.

12. The students frequently volunteered
their own opinions.

Factor III. Overload or structure:
4. The instructor assigned very difficult

reading.
7. He followed an outline closely.

14. He planned the activities of each class
period in detail.

Factor IV. Adequacy of facilities:
9. Library resources were adequate for stu-

dents in this class.
16. Equipment and laboratory facilities in

the class were adequate.
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Students were advised to allow some
time between their evaluation of indi-
vidual courses, so that the evaluations
would be relatively independent of each
other. Students were requested to refrain
from signing the forms, and they were
advised that none of the teachers in
question would see their actual forms
but would receive the results of their
evaluation. To encourage maximum par-
ticipation the students were assured that
they would receive the results of the
evaluation, and that the results would
also be made available to the adminis-
tration and the teachers themselves.
When the forms were given to the

students for the second phase, they were
accompanied by a cover page with the
statement: "This quegtionnaire is a relia-
ble measure of student opinion regard-
ing the curriculum." This was to be
answered on the five-point scale (1=
strongly disagree to 5=strongly agree)
used on the evaluation form. Since the
students had already completed the
forms for the first semester, this item
was designed to assess their general atti-
tudes toward the form.
The data were analyzed using the

IBM 7044 of the Tulane University
computing center. To facilitate rapid
processing, the information on the forms
was immediately transferred to data-
processing cards. Each course and
teacher was given a code number. The
course and teacher to whom these code
numbers referred were known only to
the class president. The data were ana-
lyzed "blindly," i.e., with no knowledge
of which course or which teacher was
being evaluated. Since some courses had
multiple teachers, and some teachers had
multiple courses, this permitted an eval-
uation of the curriculum by courses and
by teachers. In cases where a single
course had more than one teacher, the
student was requested to attempt to iden-
tify one teacher with the course, and to
evaluate the course relative to that
teacher.

All of the data were first entered into

a principal components factor analysis
followed by a varimax rotation. This
statistical technique uses the correlations
among items as a basis for defining the
dimensions (factors) which can be used
to explain the responses to all of the
items. If there were no correlations
among item responses there would be as
many factors as there are items. In that
case, however, the factor analysis would
be useless and most of the variance
among the items would be attributable
to "error" variance. The value of factor
analysis is to reduce a complex array
of correlations to its simplest dimensions,
while at the same time accounting for a
relatively high proportion of the vari-
ance among the items. In this way, the
researcher can evaluate the information
statistically to determine whether or not
he is mixing "apples and lemons" in
obtaining summary scores for a group
of items. The computer program used
for the factor analysis7 produces factor
scores for individuals. These factor
scores are in standard score format with
a mean of 0.00 and a standard devia-
tion of 1.00. The use of standard scores
permitted an instant statistical evalua-
tion of the relative position of an indi-
vidual course on the factor. Thus, if a
course received a mean rating of +0.90
on Factor I, this is instantly seen as 0.9
standard deviations above the mean.
Reference to the tables for the normal
curve found in any standard statistics
book shows that the mean rating for
that course was above 81.6 per cent of
the other courses.
The data cards were grouped accord-

ing to courses, and means, standard
deviations, and standard errors of the
mean calculated for the 20 items and
the two factor scores. The means and
standard deviations were also calculated
for all 973 forms. These served as the
"population" values if a teacher wished
to compare responses to items for a
particular course with those for all other
courses.

In order to evaluate the individual
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items of the rating form, frequency
counts were also obtained for all the
items. This was done for all the forms
taken as a unit, and for each of the in-
dividual courses. In this way the fre-
quency of a given response for a par-
ticular item could be seen relative to the
"population" responses for that item. Al-
though the standard deviations for indi-
vidual items reflect the degree of varia-
bility in the responses, a consideration
of the actual frequency counts has
some value for descriptive purposes.
Each item of the rating form was

evaluated in three ways: (1) by its con-
tribution to the factor scores; (2) by its
mean and standard deviation; and (3)
by a frequency count of responses to
that item. In this way the reliability of
the form could be estimated by judging
the reliability of individual items. In
order to assess the validity of the fac-
tor scores, two members of the student
committee read the comments made by
the students concerning 10 core courses.
These comments were evaluated as nega-
tive or positive, and a frequency count
obtained for them. Chi-square tables
were constructed to evaluate these com-
ments relative to the obtained factor
scores.

Results

Of the 90 full-time students registered
for the first semester, 81 (90%) re-
turned their completed forms. Of the
95 registered for the second semester,
78 (82.1%) returned them. The over-
all response rate (159/185) was 85.9
per cent. On the basis of the high-re-
sponse rate, little bias due to character-
istics of nonrespondents should be found
in the evaluation. A total of 973 forms
was returned.

In the second phase of the evalua-
tion, the students were asked to rate the
form itself. In reply to the statement:
"This questionnaire is a reliable meas-
ure of student opinion regarding the

curriculum," the students answered as
shown in Table 2. The fact that 61/78
(78.2%) returned the cover sheet helps
support the conclusions to be drawn
from Table 1. Only 3 per cent (2) of
the students felt that the scale was not
reliable (the statement should have said
"valid," as that was the sense intended).
Although 44.3 per cent replied that they
were "not sure," their failure to disagree
indicates a readiness to let the final re-
sults speak for them.
The varimax rotation of a principal

components factor analysis for the 973
forms revealed that the 20 items could
be accounted for by two main factors
and a third (weak) factor. The corre-
lations (loadings) of the 20 items with
the two principal factors are presented
in Table 3. Factor I can best be de-
scribed as an ability and proficiency
factor, with high correlations among
items that were chosen to measure that
dimension. Factor II had high correla-
tions with the three items chosen to
measure the dimension student-teacher
interaction or rapport. The correlation
between the two factor scores computed
for the 973 completed forms was 0.12,
indicating that the two factors were rela-
tively independent. Thus the two factors
measure essentially distinct dimensions
of teacher performance.
The expected third factor (overload or

Table 2-Frequency and percentage of
responses to the statement: "This ques-
tionnaire is a reliable measure of stu-
dent opinion regarding the curriculum"

Response Frequency Percentage

1. Strongly disagree 1 1.6

2. Disagree 1 1.6

3. Don't know 27 44.3

4. Agree 19 31.1

5. Strongly agree 13 21.3

Total 61 99.9
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Table 3-Factor correlations, means, and communalities (h2) of items
used to evaluate courses and teachers

Item: Factor I Factor II h2 Mean

1. General teaching ability 0.73* 0.38 0.67 4.54
2. Class time well spent 0.74* 0.34 0.66 3.63
3. Observed student performance 0.66* 0.52* 0.71 3.32
4. Assigned difficult reading ... ... 0.03 2.36
5. Put matter across well 0.70* 0.43* 0.67 3.37

6. Listened attentively 0.46* 0.63* 0.62 3.76
7. Followed an outline closely 0.71* ... 0.54 3.56
8. Increased class interest 0.65* 0.48* 0.65 3.69
9. Library resources adequate 0.32 .. 0.12 3.53

10. Students argued ... 0.45* 0.20 3.13

11. How topics fit in 0.81* ... 0.68 3.39
12. Students gave opinions ... 0.66* 0.47 3.72
13. Explained why he did things 0.69* 0.41* 0.64 3.50
14. Planned class in detail 0.78* ... 0.63 3.62
15. Stimulated curiosity 0.70* 0.50* 0.73 3.43

16. Laboratory facilities adequate 0.36 ... 0.14 3.29
17. Changed his approach 0.61* 0.56* 0.68 3.29
18. Aware if class not following 0.63* 0.53* 0.68 3.25
19. Explained to the point 0.78* ... 0.68 3.52
20. Over-all value of the course 0.79* 0.39 0.78 4.50

% of variance accounted for 48.9 6.0 54.9

* Items which define a particular factor.
Loadings <0.30 not included.

structure) was not found. Item 4, re-
lated to this factor, did not correlate
with any of the factors. The other two
items, 7 and 14, were related to Factor
I. It is interesting to note that these two
items alone correlated negatively with
Factor II. If a class was too structured,
there was less chance for student-teacher
interaction. The expected fourth factor
was related to items 9 and 16, and de-
scribed a dimension that encompassed
adequacy of facilities. Although these
two items were related to the next fac-
tor in order, it accounted for so little
of the total variance that it was not
analyzed. Perhaps these two items were
not relevant for most of the classes, and
thus there was no consistent pattern of
replies to them.

The column of Table 3 titled h2 gives
the communality for each item. This
figure indicates the degree to which an
item belongs with the other items. The
means for the individual items are also
shown in Table 3. Not many of the stu-
dents felt that the teachers assigned very
difficult reading (item 4). Except for
item 4, all of the means were above 3.13.
(Note that items 1 and 20 were scaled
on a seven-point scale.) The mean of the
means (not including items 1, 4, and
20) was 3.47, showing a tendency for
the students to affirm the items. This in-
dicates a generally positive evaluation
of the curriculum, since the items were
scaled so that high scores meant a posi-
tive response.
The means, standard deviations, and
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standard errors of the mean were cal-
culated for all of the questionnaire items
and factor scores (in standard score
form) for each course listed on the cur-
riculum for the two semesters. Frequency
counts of the responses to each item were
also computed for each course. These
were to be mailed to each individual
teacher before the end of the academic
year. There were 84 courses which were
evaluated by more than one student.
These data were given to the curriculum
committee and made available to all of
the faculty members. A written explana-
tion of how to interpret the data was
also provided. Since evaluation of
courses was the main object of the pro-
gram, these statistics were computed
only for courses, and not for the indi-
vidual teachers. Since most courses were
taught by a single teacher, he was able
to evaluate his performance in the
courses that he taught.

After the data were obtained, it ap-
peared desirable to assess the validity
of the procedure. The first question to
be answered was: "What was the rela-
tion between the size of the class and
the evaluations?" On an a priori basis
the validity of the evaluation would be
supported if the scores on Factor I
(ability and proficiency) were not cor-
related significantly with class size. On
the other hand, it could readily be
hypothesized that class size would be
negatively correlated with scores on Fac-
tor II (student-teacher interaction).
Calculation of the product moment cor-
relation between the mean factor scores
and the number of students in the class
showed that both of these hypotheses
were supported. The correlation between
Factor I scores and class size was - 0.18
(not significant when N=84); that be-
tween Factor II scores and class size
was -0.40 (p 0.001) . Although the cor-
relation between Factor IH and class
size was significant, it was not so high
as to indicate that class size alone ac-
counted for these ratings.

In another attempt to assess the valid-
ity of the factor scores, the written com-
ments made by the students for ten of
the core courses were content-analyzed.
These comments were read by two offi-
cers of the student body and evaluated
as being positive or negative (critical).
These evaluations were made without
any knowledge of factor scores obtained
by the individual classes. The ten courses
were ranked by their scores on Factors
I and IL Those that were 0.4 standard
deviations below the mean were called
"low"; those that were 0.4 standard de-
viations above the mean were called
"high"; those within these ranges were
called "average." The expectation was
that there would be fewer critical com-
ments made about courses that received
high scores on Factor I, but that the
scores on Factor II would not be related
to the frequency of critical comments.
The relation between critical com-

ments and ratings on Factor I are shown
in Table 4. The significant chi-square
(p 0.0001) supports the conclusion that
the increased frequency of positive
comments (from 36% for the classes
rated "low" to 81% for those rated
"high") is not a chance phenomenon.
The corresponding data for Factor II
are shown in Table 5. The nonsignificant
chi-square supports the hypothesis that
there was no relation between Factor
II ratings and critical comments. Since
only one of the core courses was rated
"high" on Factor II, that cell was com-
bined with the "average" category.

Conclusions

The attempt to evaluate courses in a
school of public health by a rapid,
standardized, reliable, and valid method
proved successful. A high degree of stu
dent cooperation was enlisted, and re-
sponses to the scales were summarized by
two independent factors. The analysis of
the evaluation forms was completed
three days after the final forms were re-
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Table 4-Relation between type of written comment and
evaluation of 11 core courses on Factor I (proficiency)

Rating on Factor I
Comments: Low Average High Total

Positive 33 (36)* 80 (55) 69 (81) 182
Negative 58 (74) 65 (45) 16 (19) 139

Total 91 145 85 321

x2=36.37, p<.O001
* Parentheses indicate percentages.

turned. Within ten days the students and
faculty had been informed in detail of
the results of the evaluation.

Kerlinger8 reported that primary and
secondary school teachers ranked per-
sonal qualities (e.g., positive person ori-
entation) above other characteristics.
Pfieffer and Rosbach9 reported that col-
lege students and teachers did not agree
on what was of primary importance for
teachers. Students felt that knowledge
dissemination was the most important
characteristic, while teachers chose
teacher dynamism as primary. Knowl-
edge dissemination referred to activities
related to "analysis and synthesis, com-
munication of knowledge, or production
of new knowledge," while teacher dyna-
mism referred to activities related to
"personal warmth, involvement, and
vigor." It is important to distinguish
between teacher characteristics con-
sidered important by students and those
considered important by teachers. The
present evaluation, carried out at the
graduate school level, showed that rat-
ings given a teacher on proficiency were
not related to ratings given him on
student-teacher interaction.
The ultimate aim of course evalua-

tions is improvement in the teaching of
the courses. One faculty member sug-
gested that the good teachers are more
likely to be interested in the results of
a curriculum evaluation, while ineffec-
tive teachers are less likely to react to
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such feedback. While this may be the
case, there is always the chance that
an objective evaluation may be more
convincing than those often encountered.
The school of public health courses

discussed in this paper received a gen-
erally positive evaluation. On this ac-
count, the low ratings given some courses
would deserve special attention from
the teachers responsible for those
courses. A consideration of the ratings
given on Factor I (proficiency) shows
that 12 courses received mean standard
scores that were lower than - 0.55. If
this were taken as an arbitrary cutoff
point, these 12 courses would be re-
garded as in need of serious revision
before being presented in the future.
Another 11 courses received scores be-
tween - 0.54 and -0.20, suggesting

Table 5-Relation between type of written
comment and evaluaion of 11 core
courses on Factor II (interaction)

Rating on Factor II

Average
Comments: Low or high Total

Positive 74 (52)* 108 (61) 182

Negative 69 (48) 70 (39) 139

Total 143 178 321

x2-=2.22, n.s.

* Parentheses indicate percentages.
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that some inadequacies were detected in
them. The 61 remaining courses
(72.6%) received ratings that would
indicate that they were satisfactory.
While it is not advisable to make admin-
istrative decisions on the basis of a
student evaluation of courses, those re-
sponsible for individual courses should
regard student opinions as an unbiased,
valuable source of information.

Summary
Student evaluation of teacher per-

formance has been criticized as a
"teacher popularity poll." The present
report summarizes an effort to use the
statistical technique of factor analysis to
avoid that criticism in the evaluation of
the curriculum in a school of public
health. A 20-item scale was used to
evaluate 89 different courses taught
during the school year. Eighty-six per
cent of the students completed the eval-
uation forms. A principal components
factor analysis showed that the responses
to the 20 items could be summarized
by two independent dimensions. These
were termed: proficiency or teaching
ability (I) and student-teacher interac-
tion or rapport (II). Scores on Factor I
were related to the number of positive
comments made by the students for 11
core courses, but the scores on Factor II
were not related to the type of comment

made. The results show that an evalua-
tion of the quality of teacher perform-
ance (Factor I) can be made inde-
pendently of the "popularity" of the
teacher (Factor II).
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