Student-Faculty Evaluation

Recent changes in attitudes toward
higher education, particularly after the
publication of several reports in the
early part of 1971 [for example, by
the Carnegie Commission, Newman
et al. (1), and the Assembly on Univer-
sity Goals and Governance (2)] have
led to a close reexamination of many
different facets of education and of
educational institutions, with great em-
phasis on innovations and on quality of
teaching. Some of the aspects of ed-
ucation that received particular atten-
tion were teaching versus research,
teaching innovations, use of technolog-
ical teaching aids, and cost effective-
ness. In addition, much attention has
been directed recently toward the stu-
dent-faculty evaluation (SFE). All of
these issues have been very controver-
sial because of the difficulty associated
with establishing definite and unambigu-
ous conclusions that could be supported
by experimentation.

Controversies on some subjects, for
instance on the subject of teaching
versus research, have abated a little
following the publication of an article
by Hayes (3). He showed that there
was a lack of correlation between the
quality of teaching and the quality of
research. He also pointed out that the
degree of correlation may vary among
institutions. Other controversies, how-
ever, including those over teaching in-
novations (4), and particularly that over
SFE (5, 6), are continuing, with the
latter increasing in intensity.

One major cause for the growth of
the SFE controversy is the trend toward
formal, quantitative use of the results
of the evaluations in determinations of
faculty promotions and salaries. There
are at least three reasons for this trend:
(i) SFE provides documented, precise,
numerical evaluation of instructors; (ii)
it tends, thereby, to relieve academic
administrators from the responsibility
of exercising judgment about teaching
performance and ability; and (iii) it
tends to constitute proof that some-
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thing, indeed, is being done to improve
teaching.

The overall impact of SFE has not
yet been appreciated because not all in-
stitutions have been using it and be-
cause it has been directed almost ex-
clusively toward the determination of
“teaching effectiveness.” The SFE’s
may, however, adversely affect the
quality of education if they are inap-
propriately designed and used in deter-
minations of salary and promotion. It
is, therefore, necessary to recognize
this potential effect and to consider the
broader effects of SFE’s on quality of
education and quality of educational
institutions, as well as their effect on
quality of instruction, or of instructors.
There may be long-range deleterious
results unless more careful considera-
tion—or, better yet, assessment—is
made of SFE’s before they are used
extensively.

SFE and Education

A number of institutions, particularly
engineering schools, have had SFE for
several decades (7). Until quite recently,
the primary purpose of SFE was to
provide information that could be help-
ful to students and teachers alike. The
current tendency to use these evalua-
tions in a quantitative and formal sense
changes the complexion of SFE from
that of a helpful collection’of informa-
tion to a device that could become det-
rimental to education. Its potential for
good or bad lies in the formulation of
the questionnaire and the interpretation
and utilization of the results. The for-
mat of SFE depends very much on the
character and aspirations of the student
body and of the institution. This implies
that what may constitute a desirable
format in one institution will not neces-
sarily constitute a desirable format in
another.

One reason for this is that students’
attitudes and expectations are related to

their demonstrated abilities. Conse-
quently, students in the more demand-
ing and prestigious schools will tend to
favor more challenging forms of instruc-
tion than will students in institutions
with more relaxed requirements. Since
the attitudes of faculties in different
schools also vary, the SFE may tend to
reflect these attitudes, with possibly
adverse results for a large number of
schools. This is because the good
schools will tend to become better,
whereas the others may tend to get
worse. For instance, an SFE format
that tends to favor challenging, inter-
esting, and innovative forms of instruc-
tion will have a more beneficial influ-
ence on the quality of education in the
long run than a format favoring stereo-
typed and unimaginative - instruction,
even though the latter may seem more
comfortable to some students and
teachers. Most of the reported analyses
of SFE’s seem to indicate, however,
that the emphasis is on the stereotype—
on information storage and retrieval—
which constitutes only a small part of
the educational process. Thus, an un-
informed or careless use of a particular
SFE will tend to widen the gap be-
tween first-rate and second-rate institu-
tions and will tend to spread mediocrity
and uniformity among the latter, a
tendency already noted in the Carnegie
Commission and Newman reports (1),
irrespective of SFE.

Many articles relating teaching effec-
tiveness to SFE have been written; those
of the Rodins (5) and Gessner (6) are
particularly characteristic of the con-
troversy in this area. Their diametri-
cally opposed conclusions, in spite of
careful experimentation and meticulous
statistical analysis, emphasize the dif-
ficulties connected with the resolution
of only one issue related to SFE—that
of correlating teaching effectiveness and
SFE.

These articles are also characteristic
in that they follow the trend of at-
tempting to establish some definite, gen-
eral, and unique relation between SFE
and teaching effectiveness. Teaching ef-
fectiveness is, however, only one fac-
tor in the quality of education, which
is not necessarily identical to the quality
of instruction. A more significant
aspect of SFE than simply the quality
of instruction is its potential impact
on the overall quality of education.

The conflict between the Rodins’ (5)
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and Gessner’s (6) conclusions can be
attributed to several factors. The obvi-
ous factors include differences in sample
size (119 and 293 students, respectively)
and make-up: for example, the Rodins’
sample consisted of undergraduate
students in a calculus course, whereas
Gessner’s sample consisted of second-
year medical students—a highly selected
and motivated group—in a basic science
course. The institutional and national
examinations used to determine the cor-
relation between teaching effectiveness
and SFE may have been designed for
completely different purposes, just as
the courses could have been. Finally,
the formats of the respective SFE'’s,
which were not reported, may have
been quite different.

The subtle factors include funda-
mental differences between the two in-
stitutions—for example, admission re-

quirements and, consequently, the cali-
ber of students, their maturity and moti-
vation; popularity of certain courses,
whether required or elective; the carry-
over of an instructor’s reputation,
deserved or not, because of a partic-
ularly good or bad single performance;
the “halo” (8) and Disneyland effects
and periodic fluctuations in student in-
terests and performance; geography and
class scheduling; and many others that
may be extremely important, although
not readily quantifiable.

Admittedly, it would be preposterous
to suggest—much less advocate—that
SFE be postponed until all factors that
may affect its results can be included
in such evaluations. It is equally pre-
posterous, however, and possibly more
dangerous, to use the results of an SFE
that has an inappropriate format.

In this article I demonstrate the im-

Table 1. SFE data for E (electromagnetic fields) and T (technology in society) courses
(1 is best and 5 is worst, except for questions 8 through 11).

Questions*

1. The instructor seemed to have made
adequate preparation for class

2. The instructor expressed himself
clearly and concisely

3. The instructor clarified material
in reading assignments

4. The instructor was available and
helpful outside of class

5. The instructor gave well thought-
out assignments

6. The exams and quizzes offered a
reasonable coverage of material

7. The results of the exams and quizzes
were an adequate measure of your
knowledge in this course

8. The knowledge assumed about the
prerequisite subject was

9. The number of exams and quizzes was

10. The time required for homework
assignments was

11. The credit given for homework
assignments was

12. Considering the instructor’s effectiveness,
how would you rate him compared to
other engineering faculty members?

13. Considering the course content only,
how would you rate this course?

14. Considering the amount of knowledge
you gained in this course, how
would you rate it compared to
other engineering courses?

15. How would you rate yourself as a
student in this course?

Evaluation

Teaching Teaching

methods methods
in E courses in T courses

a b c d
1.30 1.67 1.36 1.86
191 2.61 1.86 2.21
3.00 4.65 2.20 4217
1.48 2.06 1.64 2.38
233 3.48 2.57 3.86
2.04 3.11 2.18 2.86
235 3.39 1.80 3.00
3.72 3.96 3.00 3.00
1.70 2.82 220 293
2.57 3.56 3.00 3.21
213 3.06 2.57 2.1
1.96 2.44 1.71 2.67
2.48 2.61 2.36 2.64
2.52 2.56 2.00 342
2.74 2.94 243 2.36

* Evaluate the statements by using for questions 1 through 7: (1) definitely yes, (2) yes, (3) unsure,
4) no, and (5) definitely no; for questions 8 through 11: (1) far too few (little), (2) too few
(little), (3) about right, (4) too many (much), and (5) far too many (much); for questions 12 through

15: (1) excellent, (2) good, (3) average, (4) mediocre, and (§) poor.

1 The original version of this

question was, “The instructor merely clarified material in reading assignments,”” but the word “merely”

was removed.

1268

portance of the format by showing that,
given a specific format, it is possible
to adapt one’s teaching technique to
obtain a good or bad evaluation and
that a good evaluation may be associ-
ated with a teaching technique of lesser
educational value than a poor evalua-
tion.

The Experiment

To test the hypothesis that it is pos-
sible to teach toward a specific SFE
and to point out, thereby, the need for
its careful design, I have been alter-
nating my teaching techniques for sev-
eral semesters since 1970, when SFE
was first adopted by the college of
engineering. The hypothesis suggested
itself after I had been teaching the sec-
ond course in each of two different
sequences. I noticed that there was, on
the average, no discernible difference
between the performance of students
who had had “good” teachers in the
first course of the sequence and stu-
dents who had not.

The following constraints were im-
posed on the experiment: the students
were not informed about the experi-
ment, in order to avoid the Hawthorne
effect; the requirements of each course,
as specified in the catalogue, had to be
fulfilled, regardless of the teaching
technique—that is, the topics required
had to be covered and the course level
maintained; and the time demands upon
the students should not exceed, on the
average, the standard 2 hours of home-
work for each hour of lecture.

The results of the initial experiment,
performed in the Spring of 1970, have
been reported elsewhere (9). Since then,
continuing the experiment to test re-
producibility of the results, I have
taught two different courses each se-
mester for several successive semes-
ters: “technology in society” (T) and
“electromagnetic fields” (E). During
one semester, the E course was re-
placed by ‘“electronic properties of
materials,” a course essentially equiva-
lent to E in content and in the kind of
student it attracts. The courses were
junior to junior-senior level, with the T
course an elective, without prerequi-
sites, and open to all students. The E
course was required in electrical engi-
neering and had prerequisites in mathe-
matics and physics. The population in
this course was very homogeneous,
rarely including students not majoring
in electrical engineering, and averaged
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22 students per semester; the popula-
tion in the T course was very hetero-
geneous, including majors from all but
the colleges of fine arts and education,
and averaged 12 students per semester.

The administrative procedures in each
course—distribution of syllabuses, lists
of required and recommended reading,
homework, solutions, examination dates,
and so forth—were the same, regard-
less of the teaching technique. Required
and recommended reading materials
were on reserve in the appropriate
libraries. The first lecture of each semes-
ter in each course was devoted to an
explanation of the nature of the subject
matter, its relation to the curriculum,
and its purpose. The teaching method
to be used in the course was discussed
and justified without indicating the
specific reasons for it.

In the E courses the two teaching
techniques were as follows: (a) lectures
were based primarily on the assigned
textbook, with few deviations from the
text in respect to approach, derivation,
or point of view; assigned problems
were usually solved in detail on the
blackboard during class time; and exam-
ination problems were very similar in
nature to homework assignments and
(b) lectures were designed primarily to
augment the textbook; problems were
rarely solved in detail in class, but
various possible approaches to solutions

were presented (in each case, written

solutions to the homework and exam-
ination problems were distributed); and
examination problems were designed to
require a somewhat different applica-
tion of concepts from that required in
the homework assignments. In both
cases, reasonable familiarity with pre-
requisites was assumed (see Table 1).

In the T courses the techniques were
as follows: (c) lectures were based on
the assigned reading material and were
mainly in the nature of a critique, with
discussions of a fairly general nature;
data were used sparingly, and then only
to illustrate, rather than prove, a par-
ticular point; assignments consisted of
essays evaluating and criticizing mate-
rial read and discussed and (d) lectures
were designed primarily to augment
reading assignments; discussions were
more specific, requiring careful analyses
of diverse points of view; and assign-
ments required logical and consistent
developments of points of view or opin-
ions, supported by relevant data; and
additional reading material was sug-
gested by directing attention to types of
journals rather than specific issues and
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page numbers (see Table 1). The pri-
mary aim of methods a and ¢ was in-
formation storage and retrieval; that of
methods b and d, the development of an
ability to learn more independently and
to cope more successfully with novel or
different situations. A possible analogy
between the two methods would be that
of writing a finished (methods a and c)
or a self-teaching (methods b and d)
computer program for the solution of
some inexact problem—for example, in
education, or chess (/0).

Good SFE’s followed methods a and
¢, placing me in the upper quarter of
the electrical engineering faculty; poor
SFE’s followed methods b and d, plac-
ing me in the third quarter. A sample
of the data is given in Table 1 next
to the appropriate questions. Responses
show that methods a and c were con-
sistently voted better than methods
b and d, even though the latter re-
quired much more time and effort on
the part of the instructor (see question
1); yet responses to question 10 indicate
that time demands on students were not
excessive in b and d, although greater
than in a and c. Responses to question
4 reflect the differences in teaching
methods (interpretation of ‘“helpful”),
since availability was the same in all
cases.

In the T courses, the'students pre-
ferred vague discussions, without utiliza-
tion of data, and writers like McLuhan,
Reich, or Vonnegut to a systematic and
reasonably rigorous consideration of
technological effects, based on docu-
mentation and data, and writers like
Commoner, Drucker, or Schrag. The
preference was for, besides critiques of
material, originality alone rather than
creativity, in the sense that the latter
includes some degree of feasibility in
addition to novel or different ideas (11).

In the E courses, the students pre-
ferred a very highly structured format
that adhered extremely closely to the
textbook in all aspects of the course.
They also preferred presentation of
homework problems to other forms of
lecture, in spite of the fact that written
solutions to homework problems and
examinations were regularly distributed.
There was a very distinct preference for
a “how to” technique rather than for a
thorough understanding of the basic
concepts and their range of applica-
tion. In both courses, the students were
reluctant to read material in excess of
specific assignments.

Although it has not been possible to
conduct independent examinations at

the end of each semester to determine
the differences in learning resulting from
differences in technique, it is my opin-
ion that the students learned more and
better with techniques b and d, in spite
of a relatively poor SFE. This opinion
is based on comparisons of methods and
solutions to homework and examina-
tion problems by the E students, and
of analyses of issues by the T students.
Groups b and d exhibited a better
degree of understanding of the respec-
tive material and underlying concepts
than did groups a and c. Groups b and
d did as well as a and c in stereotyped,
but much better in more challenging,
assignments. In this respect, the experi-
ments tend to support the Rodins’ con-
clusions (5, 7).

Discussion

In view of the fact that the basic
requirements of the two courses were
satisfied with each scheme, one may be
tempted to suggest that the best solu-
tion would be to teach for a good SFE.
This would be appropriate, given a
questionnaire that was designed to meet
the needs and the aspirations of the
students and the institution, as well as
the community at large. A number of
questionnaires, however, similar to that
given in Table 1, have a format sug-
gesting that teaching for a good SFE
may not be consistent with the best ed-
ucational practices and may not “chal-
lenge them [students] to go where they
have never been” (12, p. 609), one of
the major functions of an educational
institution [for other formats, see (7)].
Except possibly for question 1 and part
of question 2, the questionnaire is con-
ducive to stereotyped teaching, cer-
tainly not the most desirable form of
teaching at the college level. How con-
cisely concepts or phenomena can be
explained is not nearly as important as
how well they can be explained. Ques-
tions must be less vague and deal more
specifically with such factors as stimu-
lation versus boredom and, challenge
versus stereotype (7). Thus, the poten-
tial dangers of SFE in decreasing the
effectiveness of education lie not in the
evaluation proper, but in the format of
the evaluation.

Data in my experiment have not been
rigorously quantitative, despite the
three-digit precision in the table. This
merely represents an unavoidable vic-
tory of precision over accuracy: com-
puterized compilations. Andreski cau-
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tions that “The gravest kind of danger
stems from the illusion that, because
certain data can be quantified and pro-
cessed by a computer, therefore they
must be more important than those
which cannot be measured (13).

It is difficult to overemphasize the
importance of a careful approach to
SFE, from which much good can ac-
crue. Careless SFE, concerned only
with the narrow aspect of teaching ef-
fectiveness—if this indeed can be un-
equivocally established—will inhibit ed-
ucational experimentation and develop-
ment, particularly if SFE is used
formally in the determination of salaries
and promotions.

There is little doubt, however, that
SFE in almost any form will become
widely and rapidly accepted because it
will permit academic administrators to
shirk the responsibility of exercising
judgment in the evaluation of teaching
performance, and at the same time to
use SFE as tangible proof that some-
thing is being done about improving
teaching.

NEWS AND COMMENT

Conclusions

Desirable attributes of SFE can be
vitiated by its premature utilization in
a formal and quantitative sense. This is
because it is possible to teach for a
specific student evaluation, given a
particular questionnaire. Consequently,
because of the importance of SFE, the
questionnaire must be designed to meet
the expectations of the students, as well
as the aspirations of the respective in-
stitutions. Indiscriminate use of SFE

“will increase the gap between first-rate

and second-rate institutions—first-rate
institutions will continue to attract more
demanding students, a fact that will be
reflected in SFE’s, whereas second-rate
institutions, in an effort to maintain
levels of enrollment, may tend to
formulate SFE’s that emphasize popu-
larity and mediocrity of education.
Careful construction of the format of
SFE, on the other hand, could do much
toward increasing the quality of teach-
ing, as well as the motivation of stu-
dents and teachers, in many institutions.

Uranium Enrichment: U.S. “One
Ups” European Centrifuge Effort

The countries of Western Europe
seem determined to end their depend-
ence on the United States for a large
part of the enriched uranium to fuel
their nuclear reactors, but disagreement
over the form that the European effort
should take has produced a serious
conflict of technical issues and national
interests.

France has recently announced plans
to build a $1.4 billion new plant for
uranium enrichment based on the ex-
pensive and slow but proved method—
gaseous diffusion. Britain, the Nether-
lands, and West Germany, on the
other hand, plan to build a plant based
on a newer and more uncertain tech-
nology—the gas centrifuge. The ad-
vantage of the gas centrifuge method is
that it requires far less electrical power
and offers much more flexibility in the
size of the plant.

As uncertainties about foreign oil
supplies make nuclear power more and
more appealing, the competition be-
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tween diffusion and centrifuge methods
is becoming a game with high stakes,
not only for Europe but also for the
United States. Three diffusion plants
now easily supply all the U.S. demands
for reactor fuel as well as foreign re-
quirements, but new plants will soon be
needed. In the next 2 years, the United
States must decide whether to stick
with the old technology or gamble with
the new one.

At a recent press tour of the diffu-
sion plant operated by the U.S. Atomic
Energy Commission at Oak Ridge,
Tennessee, AEC chairman Dixy Lee
Ray told reporters that the United
States has a substantial lead over Eu-
rope in the development of the gas
centrifuge method. The tour marked
the first time that reporters had cver
been allowed to see the inside of a
uranium enrichment plant, and Ray’s
remarks provided a clearer picture of
the AEC’s progress in developing gas
centrifuge technology than had been
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publicly available, Because any country
with the centrifuge technology could
produce weapons-grade uranium in a
small, easily concealed facility, the
technology is closely guarded by the
AEC as well as by Urenco, Ltd., the
production arm of the collaborative
British-Dutch-West German effort.

“Statements by Urenco officials
would indicate that large European
production plants would need hundreds
of thousands of centrifuges,” Ray said.
“On the other hand, U.S. technology
would require only tens of thousands
of centrifuges for large-scale plants. It
is this U.S. technology that is now be-
ing demonstrated in AEC facilities.”
Since both capital costs and operating
costs of centrifuge enrichment plants
are expected to be heavily dependent
on the number of units needed, the
statements of the AEC chairman indi-
cate that the U.S. process will be many
times cheaper.

Urenco has announced plans to have
two pilot plants operational by the end
of 1976. They will have a combined
capacity of 400 metric tons of separa-
tive work, or about 5 percent of the ca-
pacity of one of the large U.S. diffusion
plants. In an apparently coordinated
effort to “one up” Urenco, another
AEC spokesman repeated Ray’s state-
ment 2 weeks later to the Joint Com-
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