
attended by tachycardia (90 to 160 
beats per minute); this was followed by 
a breath hold for 20 seconds to 4 min- 
utes, during which the heart rate slowed 
to 30 to 70 beats per minute. In some 
animals the transition between REM 
and slow wave sleep (SWS) was abrupt, 
taking 1 minute or less; in others, REM 
and SWS alternated (along with heart 
and breathing rates) for up to 30 min- 
utes before SWS became dominant and 
sustained. 

Slow wave sleep that lasted for 20 
minutes to 4 hours was observed wheth- 
er the seal was completely out of the 
water, in the water with just the tip of 
the nose clear during breathing, in the 
water bobbing up and down, or in the 
water with the head out. The observer 
could approach the seal and speak 
quietly without inducing behavioral 
arousal. If the observer touched the 
seal, of if a seal in another tank nearby 
vocalized, behavioral arousal followed. 

During the 12 all-night sessions an 
average of 2.8 + 1.5 hours was spent 
in active waking (AW), 5.0 ? 2.3 hours 
in QW, 4.7 _ 2.2 hours in SWS, and 1.5 
+ 1.1 hours in REM (12). When seals 
awoke spontaneously and became active 
during the night, a return to behavioral 
quiescence always followed the se- 
quence QW to REM to SWS. When 
seals awoke momentarily from SWS 
they returned to that state. 

The sleep of gray seals was distinc- 
tive from that of man and other ter- 
restrial mammals that have been simi- 
larly studied in that (i) it took place in 
water as well as out; (ii) REM sleep was 
accompanied by a rapid, regular heart 
rate, whereas in other mammals studied 
it is accompanied by the lowest and 
most irregular heart rate (13); (iii) res- 
piration was regular during REM 
sleep, whereas in terrestrial mammals it 
is irregular; and (iv) REM sleep in the 
seal appeared first, whereas in other 
mammals it normally follows SWS. 
The gray seal, and perhaps other pinni- 
peds as well, may have evolved a unique 
sleep mechanism to cope with the 
necessity for sleeping in water. 
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Student Evaluation Student Evaluation 

Gessner (1) and Frey (2) appear to 
contradict our finding (3) of a sub- 
stantial inverse correlation between 
amount learned by students and evalu- 
ation of the instructor. However, 
methodological and substantive aspects 
of both their studies undercut the 
superficial contradiction. 

Gessner reports a positive correla- 
tion between rating of instructor and 
amount learned and concludes that 
student ratings are a good measure of 
teaching performance. However, in- 
structor and subject matter are con- 
founded in the Gessner study. Assume 
for a moment an acceptable measure 
of amount learned. The different in- 
structors taught different subject mat- 
ters. One could just as reasonably con- 
clude from the positive correlation 
between instructor rating and amount 
learned that students perform better in 
subject matters they like better, quite 
independently of who is teaching or how. 

The preceding assumption of an ac- 
ceptable measure of amount learned 
is not, however, warranted. Gessner's 
assertion that little could be concluded 
from student performance on depart- 
mental examinations is clearly correct. 
Since the various instructors taught dif- 
ferent subject matters and each pre- 
pared his own questions, it would have 
been impossible to tell whether stu- 
dents did well in a subject area be- 
cause the instructor's teaching was 
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superior or because his questions were 
easier. Gessner rejected student per- 
formance on departmental exams as a 
measure of student learning for rather 
different reasons: they did not correlate 
positively with student ratings and they 
were uncorrelated with student per- 
formance on a national exam (the Na- 
tional Medical Board Examination). 
He therefore used performance on the 
national exam as his measure of 
amount learned. More precisely, he 
measured student learning by how well 
his sample of students performed rela- 
tive to the national sample. Gessner's 
use of this measure presents several 
problems. 

Gessner takes the performance of 
the national sample on a given question 
as a measure of the difficulty of the 
question. However, he found no rela- 
tionship between performance of the 
national sample and performance of 
his sample in the individual questions 
of the national exam [reference 18 in 
(1)]. The finding that his measure of 
item difficulty is unrelated to actual item 
difficulty for his sample would seem to 
invalidate his measure. Performance 
on the national exam is a good mea- 
sure of item difficulty only on the as- 
sumption of standardized course con- 
tent. Otherwise, unusually high or low 
scores obtained by a student sample 
may simply reflect unusual content 
emphasis relative to the norm. 

555 

superior or because his questions were 
easier. Gessner rejected student per- 
formance on departmental exams as a 
measure of student learning for rather 
different reasons: they did not correlate 
positively with student ratings and they 
were uncorrelated with student per- 
formance on a national exam (the Na- 
tional Medical Board Examination). 
He therefore used performance on the 
national exam as his measure of 
amount learned. More precisely, he 
measured student learning by how well 
his sample of students performed rela- 
tive to the national sample. Gessner's 
use of this measure presents several 
problems. 

Gessner takes the performance of 
the national sample on a given question 
as a measure of the difficulty of the 
question. However, he found no rela- 
tionship between performance of the 
national sample and performance of 
his sample in the individual questions 
of the national exam [reference 18 in 
(1)]. The finding that his measure of 
item difficulty is unrelated to actual item 
difficulty for his sample would seem to 
invalidate his measure. Performance 
on the national exam is a good mea- 
sure of item difficulty only on the as- 
sumption of standardized course con- 
tent. Otherwise, unusually high or low 
scores obtained by a student sample 
may simply reflect unusual content 
emphasis relative to the norm. 

555 



The most serious problem with Gess- 
ner's measure of student learning is 
that it takes no account of what the 
instructor fails to teach. Assume that 
each subject matter unit is allotted an 

average of two lectures. Consider the 

following hypothetical situation. In- 
structor A chooses to spend his two 
lecture hours on a single point. Instruc- 
tor B is more ambitious and decides 
to spend his two lecture hours cover- 

ing ten different points. The national 
exam has questions on all eleven 

points. Assume the performance of the 
national sample is 50 percent. One- 
hundred percent of the students in the 

experimental sample pass the question 
on A's material. Fifty percent of the 
students in the experimental sample 
pass each of the questions on B's mate- 
rial; this outcome results from the fact 
that each student learned five of the 
ten points perfectly and failed to learn 
the other five. Using Gessner's measure 
of performance of the experimental 
sample relative to the national sample, 
instructor A obtains a score of +50, 
and instructor B a score of 0, although 
the students learned five times as much 
from instructor B. In short, Gessner's 
measure makes it possible for the least 
amount learned to look like the most 
amount learned. 

Gessner raises several points about 
our study. He says that our measure 
of student learning did not take the rate 
of learning into account and hence the 

opinions of slower students were given 
undue weight. He is quite correct that 
the measure was of total amount 

learned, independent of the rate at 
which it was learned. However, we see 
this as a virtue rather than a defect. 
Rate of learning is the poorer measure 
because it is more closely tied to the 
factor of student ability: within a 

highly selected college population, al- 

though the brighter students learn 

faster, they do not necessarily learn 
more. Second, it is not at all clear that 
the opinions of the slower learning stu- 
dents about their instructors should 

carry less weight than those of the 
faster students; surely their learning is 
no less important. 

Gessner also notes that "if no sig- 
nificant correlation is found between 
student ratings and class performance 
on examinations, then there would ap- 
pear to be no a priori basis for singling 
out, as Rodin and Rodin . . . have 

done, one of the variables as reflecting 
teaching effectiveness more accurately." 
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In fact, a significant correlation (albeit 
negative) was found. Aside from that, 
however, he makes an important point 
-one that deserves a more explicit 
elaboration. We defined two criteria of 

teaching effectiveness: a subjective cri- 
terion of student ratings and an objec- 
tive criterion of amount learned. These 
terms were intended to be merely de- 

scriptive: there was no implication of 
differential value. If amount learned 
and student ratings give two different 

orderings of instructors, then it is 

pointless to ask which ordering is 
valid. The judgment of which ordering 
is most useful will depend on educa- 
tional values and purposes extraneous 
to the ordering itself. 

It is worth noting the unusual logic 
of Gessner's concluding paragraph. He 
notes that there is a positive relationship 
between student ratings and class per- 
formance on national exams, but no 

relationship between student ratings 
and class performance on institutional 
exams. He concludes from these find- 

ings that student ratings and class per- 
formance on national exams are valid 
measures cf teaching effectiveness. His 
conclusion is unwarranted, even if it is 
not the non sequitur it appears to be. 
The confounding of instructor and 

subject matter, and the difficulties with 
the measure of what students learned, 
cannot be ignored. 

Frey claims to have constructed a 
teacher evaluation scale that measures 

independent aspects of teaching per- 
formance and yields a high positive 
correlation between student learning 
and teacher evaluations (that is not a 
statistical artifact). Both these claims 
are questionable. 

Frey criticizes our study because the 
student ratings were obtained "on only 
one ill-defined global item." Our deci- 
sion to use a global rating, as was ex- 

plained in our article, stemmed from 
an examination of the work of Rem- 
mers and his associates (4, 5) using 
the carefully developed Purdue Rating 
Scale. Attempts to find those items on 
the scale that discriminated good from 

poor instructors (as defined by student 

performance) indicated that only the 

global rating item consistently differ- 
entiated between these two groups of 
instructors. 

I am in sympathy with the point 
that it makes more sense to obtain dif- 
ferentiated ratings. Frey, however, has 
not succeeded in obtaining them. Table 
2 of his report presents the six factors 

which presumably underlie student re- 
sponses. If the factors are independent, 
as is the implicit claim, they could to- 

gether account for no more than 100 

percent of the variance in final exami- 
nation scores-each factor would ac- 
count for a unique component of the 
criterion. This is clearly not the case. 
If mean ratings on the separate factors 
are combined additively to predict final 
examination scores, they account for 
286 percent of the variance. The table 
makes sense only if the six factors all 
load heavily on a general underlying 
factor. Frey has not resolved the global 
rating problem. His factors are not in- 

dependent-they are highly intercor- 
related. 

Frey collected the teacher evalua- 
tions some weeks ("early in the fol- 

lowing quarter") after the students 
had received their grades. As Frey 
points out, it is not at all surprising 
to find a high correlation between stu- 
dent ratings of their accomplishment 
and their grades when they rate their 
accomplishment after having been in- 
formed of their grades. It is equally 
unsurprising to find that student ac- 

complishment also correlates highly 
with the other five factors. This is in- 
evitable, since the factors are not in- 

dependent. The high positive correla- 
tions he obtained between his factors 
and student accomplishment may, in 
other words, reflect no more than the 
timing. 

In discussing the timing problem, 
Frey states, "Because the ratings were 
obtained after the students had re- 
ceived their final grades, it might be 

argued that the statistical associations 
are an artifact of the students' reactions 
to their grades, such as a desire to 'get 
even' with instructors who give them 

poor grades." He terms this the "retali- 
ation hypothesis." Frey does not men- 
tion the logical complement to the 
"retaliation" hypothesis, which can be 
called the "reward" hypothesis-the 
desire of students to reward instructors 
who give them good grades. Frey 
counters the retaliation hypothesis by 
noting that the mean grades of those 
students who responded were not worse 
than the mean grades of their respec- 
tive sections, but were, in fact, signifi- 
cantly better. Although this finding is 

convincing evidence against the "re- 
taliation" hypothesis, it is equally con- 

vincing evidence for the "reward" 

hypothesis. In short, the finding that 

responders' grades differed significantly 
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from those of the total student sample 
makes it seem very likely that the sta- 
tistical associations were an artifact of 
the students' reaction to their grades. 

His second argument turns on the 
point that it cannot be argued that rat- 
ings simply reflect grades because there 
was not a consistent within-class corre- 
lation between grades and ratings (they 
ranged from -.33 to +.43). How- 
ever, within-class data is irrelevant to 
the general point. The across-class and 
within-class correlations are indepen- 
dent: it is quite possible for the correla- 
tion across classes to be positive (or 
negative) and for the correlations 
within classes to be positive, negative, 
or both. Our study suggested that those 
instructors whose students learned 
least, on the average, tended to get 
higher average ratings. This finding 
implies nothing about whether the 
poorer or better students will like any 
given instructor better. The suggestion 
of Remmers et al. (4), that it depends 
on the level at which he pitches his 
teaching, seems to be a very plausible 
one. 

It may well be the case that high 
positive correlations sometimes obtain 
between teacher ratings and amount 
learned, although Gessner's article and 
Frey's report do not appear to ade- 
quately demonstrate that point. If high 
positive correlations sometimes obtain, 
this in no way negates the fact that 
high negative correlations sometimes 
obtain. The point is no longer to dem- 
onstrate that both can happen, but to 
understand the circumstances under 
which each will happen. 

MIRIAM RODIN 

Department of Psychology, 
San Diego State University, 
San Diego, California 92115 
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Miriam Rodin ends her comment by 
suggesting that both positive and nega- 
tive correlations can be observed be- 
tween student ratings of instruction and 
an external performance criterion. On 
this point we are in complete agree- 
ment. Neither my study nor Gessner's 
study contradicts her findings. Although 
14 FEBRUARY 1975 

my research is clearly more similar to 
the Rodins' than is Gessner's, both of 
our studies involve major methodologi- 
cal changes, and therefore the different 
outcomes require a careful considera- 
tion of the differing methodologies. As 
Rodin concludes, "The point is no longer 
to demonstrate that both [positive and 
negative correlations] can happen, but 
to understand the circumstances under 
which each will happen." The major 
point of my report was to suggest that 
the Rodins' surprising findings were 
understandable given the circumstances 
of their study. 

My report mentioned three major 
differences between the Rodins' study 
and mine. One concerned the op- 
erational definition of teaching. The 
Rodins' "teachers" were graduate stu- 
dents whose responsibilities consisted of 
giving quizzes and drilling the students 
on calculus problems. Burton Rodin 
was responsible for the organization of 
the course and for the three main lec- 
tures delivered each week. Good teach- 
ing in this context would seem to reflect 
how well each graduate student com- 
plemented Burton Rodin's teaching 
style and how well he motivated the 
students to meet Rodin's goals. In con- 
trast, my study involved regular faculty 
members who organized and conducted 
their classes in a manner which satisfied 
their own preferences. 

Second, as Miriam Rodin mentions, 
my questionnaire elicited information 
about several different aspects of each 
course while her study involved a single 
global rating item. Although she is "in 
sympathy" with my attempt "to obtain 
differentiated ratings," she believes the 
attempt was a failure. My several rating 
factors do contain considerable com- 
mon variance, as she points out, but 
they also each involve a substantial 
unique component. Factor analyses on 
several sets of data from different dis- 
ciplines and from different universities 
have indicated that my questionnaire 
has a robust, easily replicated factor 
structure. The important point in this 
matter, however, is obscured by Rodin's 
emphasis on the differences between a 
multiple-item and single-item question- 
naire. If the Rodins had selected a 
reasonable single item, I would have 
been less critical of their dependent 
measure in my report. The fact of the 
matter is, however, that an item such 
as "what grade would you assign to his 
total teaching performance" bears very 
little relationship to the Rodins' external 

performance criterion. A better choice 
might have been an item such as "how 
well has the teaching assistant prepared 
you for the final exam." I would be 
surprised if this latter item led to a 
negative correlation. The factor in my 
study which correlated most highly with 
the external criterion was student ac- 
complishment (r = .87). This factor in- 
corporates items such as "this course 
has increased my knowledge and com- 
petence in this area" and " this course 
has developed my ability to analyze 
issues in this field." In subsequent valid- 
ity research with this questionnaire in- 
volving multiple-course sections using 
a common course outline, a common 
text, and a common final exam, the 
ratings on the student accomplishment 
factor have consistently correlated well 
with the external performance criterion 
[12 sections of calculus at Northwestern 
University (r .61); 9 sections of edu- 
cational psychology at Purdue Univer- 
sity (r = .53); 5 sections of calculus at 
North Dakota State University (r 
.64)]. 

A third major difference in our two 
studies was the time when the ratings 
were collected. My study was unusual 
in that the ratings were collected by a 
mail survey approximately 6 weeks after 
the end of the course. In most studies, 
including the Rodins' study and my 
subsequent studies mentioned above, the 
ratings have been collected during the 
last week of the term. Rodin suggests 
that my high correlation simply reflects 
the fact that students receiving good 
grades gave their instructors high rat- 
ings and students receiving poor grades 
gave low ratings. This is a plausible 
hypothesis, as the students' final grades 
would be positively correlated with final 
exam scores. Because I was aware of 
this possibility when I conducted the 
study, I examined data which explicitly 
tested this hypothesis. Since the correla- 
tion between final exam scores and in- 
structor ratings calculated between sec- 
tions is completely independent of this 
same relationship calculated within each 
section (as Rodin points out), it is pos- 
sible to determine if the ratings depend 
upon the instructor's teaching perform- 
ance or upon the grade which was given 
to the student. If my ratings were sim- 
ply a reflection of the grades received, 
then this relationship should be ob- 
served within each section. The within- 
section correlations are tests of this 
relationship with the differences among 
teachers removed as a source of vari- 
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ance. The between-section correlation 
includes the teacher differences as a 
source of variance. The strong between- 
section correlation in the absence of any 
consistent within-section correlations 
completely refutes Rodin's contention. 

Although Rodin believes that my 
timing was an unfortunate design error, 
I am presently leaning toward the view- 
point that it might have been a very 
fortuitous decision. The common pro- 
cedure of collecting instructor ratings 
in the classroom at the end of the term 
is more a matter of convenience than 
a choice based on considerations con- 
cerning the reliability or validity of the 
data. As previously mentioned, my basic 
research design has subsequently been 
repeated three times with the exception 
that the ratings were collected during 
the last week of the term in each case. 
Although the correlations between the 
ratings and the external criterion were 
consistently positive, the strength of the 
relationship was not as great as that 
observed in the study I reported in 
Science. Based on these observations, 
it seems plausible to hypothesize that 
ratings collected a month or so after 
the course has ended may be intrinsical- 
ly more valid. 

PETER W. FREY 

Department of Psychology. 
Northwestern University, 
Evanston, Illinois 602101 
19 July 1974 

Rodin's response fails to address my 
main criticism of the Rodins' study (1). 
They claimed that their evaluative pro- 
cedure reflected how much the students 
learned from the instructors they were 
rating. Yet the instructors rated were 
teaching assistants who gave no lec- 
tures, while the students spent 60 per- 
cent of the course time being instructed 
in lecture by a professor. Moreover, 
the teaching assistants' role was limited 
to answering questions about the pro- 
fessor's lecture, going over homework 

assigned by the professor, and admin- 
istering paradigm problems devised by 
the professor. Thus, the teaching assist- 
ents had little scope for developing 
their own teaching strategies. There- 
fore, presumably, the mean grade 
achieved by their section reflected, 
at best, on the ability of the teach- 
ing assistants to coordinate and dove- 
tail their efforts with those of the 
professor. Accordingly, Rodin and 
Rodin's results reflect not, as they con- 
tend, a simple interaction between stu- 
dents and teaching assistants, but rather 

558 

a three-sided one between students, 
teaching assistants, and the professor. 
Because of this, the negative correlation 
reported by the Rodins may have been 
due to factors other than those dis- 
cussed by them. For instance, those 
students who found the professor's 
teaching approach least effective may 
have tended to rate highest those teach- 
ing assistants who departed most from 
the professors approach; yet such stu- 
dents could be expected not to do as 
well on the evaluative device (the para- 
digm problems) set up by the professor. 
In my discussion (2) of Rodin and 
Rodin's article, I suggested that details 
which "could shed further light on this 
would be of interest. How, for in- 
stance," I asked, "did the ratings of 
the assistants and the professor by the 
students in the various recitation sec- 
tions compare?" Rodin does not pro- 
vide this information, nor does she deal 
with this criticism. 

There is another problem with Rodin 
and Rodin's study. In addition to teach- 

ing assistants and students in their rec- 
itation sections being confounded, the 
students were not assigned to the vari- 
ous recitation sections at random but 
could choose sections and teaching as- 
sistants as they liked. The process was 
made even less random by the students 
having had prior contact with the 
teaching assistants. Accordingly, stu- 
dents who did least well in the previous 
quarter, and had thereby most cause 
for dissatisfaction with their teaching 
assistant, would be the ones most likely 
to change sections. It could be pre- 
dicted that such students, as a whole, 
would also not do so well in the follow- 

ing quarter. Yet when asked to rate 
their newly chosen teaching assistant, 
they were being asked, in effect, to also 
pass judgment on their own act of 
choosing. Such personal involvement 
would likely bias the ratings these stu- 
dents might make of their teaching 
assistants. Rodin and Rodin, in an 
attempt to correct for the confounding 
and for any bias introduced by the 
nonrandom selection procedure, calcu- 
lated for each section an index of initial 
ability based on the previous quarter's 
grade. It is quite doubtful that this 
index, however, could correct for the 
additional bias discussed above. 

Rodin's primary criticism of my 
study is based on an apparent misread- 
ing by her of reference 18 in my arti- 
cle. The purpose of my study was to 
determine whether there was substan- 
tial positive correlation between the 

ratings students gave to instruction in 
various subject areas and class per- 
formance in these areas on examina- 
tions. Instruction in all subject areas 
was rated by the same group of stu- 
dents. Class performance, however, was 
necessarily determined on the basis of 
different questions in each subject area. 
Since the intrinsic difficulty of the ques- 
tions varied, it was necessary to allow 
for this. I used the percentage of the 
nationwide sample answering any given 
question correctly as a measure of 
question difficulty. Specifically, class 
performance on the national examina- 
tion in any given subject area j was 
calculated as the average difference 
between the score my sample and the 
nationwide sample obtained on ques- 
tions in that area, that is, as 

n 

(Yij - zj) 
p.j i-= 

n 

(1) 

where y,i and zij are the percentages of 
the class and the nationwide sample, 
respectively, answering question i in 
subject area j correctly, and n is the 
number of questions in subject area j. 

Rodin suggests (third and fourth 

paragraph of her comment) that my 
use of the percentage of the nation- 
wide sample answering a question cor- 
rectly (that is, of the quantity z,j) as a 
measure of question difficulty is in- 
valid. She apparently interprets my 
reference 18 as reporting a complete 
lack of correlation between the per- 
centage of the nationwide sample and 

my sample answering each of the 141 

questions correctly, or specifically 

(Zij, yij) (2) 

Careful reading of my reference 18 
shows, however, that the correlation 
coefficient reported therein is not cor- 
relation coefficient 2 above but rather 

r(Z., P.,) (3) 

that is, one between class performance 
(P.j) as defined in Eq. 1 and the mean 
percentage of the nationwide sample 
answering the questions in subject area 
j correctly, which was computed as 

n 

E2 zij 
i= 1 

z n 

(4) 

and that, therefore, the value of cor- 
relation coefficient 3 is not germane to 
the criticism Rodin advances. Moreover, 
I have now computed, using the original 
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raw data upon which my study was 
based, the correlation coefficient 2 which 
is germane to her criticisms. Far from 
being equal to zero, this had a value of 
.86 and is highly significant (P < .001). 
Had its value been zero, as suggested 
by Rodin, that would have implied 
that my student or instructor sample, 
or both, were totally unrepresentative 
of their respective nationwide popula- 
tions. 

Another criticism Rodin advances 
(fifth paragraph of her comment) is 
that some of the questions on the na- 
tional examination were excluded from 
my study because the subject matter 
was not covered in the course. How- 
ever, as stated in reference 15 of my 
article, only a relatively small propor- 
tion (8.3 percent) of the questions 
were thus excluded. Second, with the 
possible exception of two borderline 
cases representing only 1.4 percent of 
the total, questions were not excluded 
for the reason that an instructor omitted 
the relevant material. Rather the ration- 
ale for excluding questions was that 
they pertained to certain special sub- 
ject areas in which the department had 
decided not to offer any instruction at 
all and had so advised the students. 
Had questions been excluded from the 
various subject areas of my study in 
the manner suggested by Rodin's ex- 
ample, the partial correlation coefficient 
for the student ratings and class per- 
formance, with relative emphasis held 
constant, would have been markedly 
smaller than reported in my article. 
Specifically, exclusion of questions in 
this manner would have had a marked 
effect on the relative emphasis accorded 
to that subject area, this being calcu- 
lated in my study as 

aj - bji 
(aj + bj)/2 (5) 

where aj is the percentage of questions 
devoted to subject i in the examination 
(based on consideration of nonex- 
cluded questions only) and bj is the 
percentage of the course time devoted 
to subject j. This in turn would have 
resulted in the partial correlation co- 
efficient 

r(Q. P.jlEj) (6) (6) 

where the notation r(i,2l3) is used as 
synonymous with r12.3 and Q.j is the 
student rating of instruction in subject 
area i, being substantially lower than 
the correlation coefficient 

r(Q.. P.j) (7 
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and presumably of no statistical sig- 
nificance. Reference to my article (2, 
p. 568) shows this was not the case. 

Rodin also claims (second para- 
graph of her comment) that because of 
the confounding of instructor and 
subject matter, the positive correlation 
I observed between student ratings of 
instruction and class performance could 
have been spuriously raised by class 
performance (and presumably student 
ratings) being higher in subject areas 
the students liked better. In this respect 
it is crucial to consider when such a 
preference for some subject areas would 
have arisen. Since the vast majority of 
the students had no formal contact 
with the discipline before the start of 
the course, it seems unlikely that they 
should have had preexisting prefer- 
ences for some of the subject matter. 
Moreover, if students were predisposed 
to like some subject areas more be- 
cause of some intrinsic quality of the 
subject area (for example, its being 
less mathematical), then one would ex- 
pect this to be equally true of both 
my sample and the nationwide sample. 
The contention that the two samples 
were rather similar is supported by the 
high value of the correlation coefficient 
2; accordingly, such a predisposition 
would not affect class performance as 
calculated in Eq. 1. If, on the other 
hand, as a result of the instruction 
received in a given subject area, students 
came to like it better, studied it more, 
and therefore scored higher on it in the 
examination, that would be an entirely 
appropriate pedagogic strategy synony- 
mous with effective instruction. 

Rodin misrepresents me when she 
says that I "rejected student perform- 
ance on departmental exams as a mea- 
sure of student learning." Nowhere 
did I make such a statement. Depart- 
mental examinations obviously do mea- 
sure student learning. I did discuss the 
"problems inherent in using class per- 
formance on internal examinations as 
a measure of the teaching effectiveness 
of the faculty" (2, p. 568). Judging 
from various comments I have re- 
ceived and remarks in the third and 
eighth paragraphs of Rodin's com- 
ment, however, the pertinent statements 
in the concluding paragraph of my 
article could have been more explicit. 
Thus some individuals, noting the ap- 
parent contrast of there being a sig- 
nificant positive correlation between 
student ratings and class performance 
on national examinations but no corre- 
lation of student ratings with class 

performance on institutional examina- 
tions, have speculated that possibly 
"the national exam more closely repre- 
sents the students' expectations of 
course content " (3). Such speculation 
is unwarranted: because no measure 
of question difficulty was available for 
the questions in the institutional exam- 
ination, class performance on any given 
subject area in these exams was com- 
puted as the mean percentage of the 
class answering questions in that sub- 
ject area correctly, or specifically as 

n 

i-= 
j = 

n 
(8) 

That the correlation coefficient between 
student ratings and this measure of 
class performance, that is 

r (Q., y.j) (9) 

proved not significant should not, 
therefore, be taken as a reflection on 
institutional examinations, but rather as 
an indication of the importance of 
allowing for variations in intrinsic ques- 
tion difficulty. In my article, I refer to 
the national examination as a norma- 
tive one precisely because information 
regarding the performance of the na- 
tionwide sample made it possible to 
allow for question difficulty. An insti- 
tutional examination could also be con- 
sidered normative if the performances 
of several classes on it were known. 

In summary, I find no merit in the 
specific criticisms Rodin makes of 
my study. In any comparison of these 
studies it should be remembered that 
my study dealt with faculty as primary 
teachers. By contrast, the Rodins dealt 
with teaching assistants in an auxiliary 
role, and accordingly their results 
might reflect, or be confounded by, an 
interaction between the primary teacher 
and the auxiliary instructors. In any 
event, their results should not be ex- 
trapolated to situations involving fac- 
ulty as primary teachers. 

PETER K. GESSNER 
Department of Pharmacology and 
Therapeutics, Schools of Medicine 
and Dentistry, State University of 
New York, Buffalo 14214 
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