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The role of the surgical clerkship in the curriculum has often
been debated. This study highlights its function in the students'
decision making process. Junior students (N = 164) were meas-
ured on interest in surgery before and after the clerkship and
divided into groups that changed significantly in a positive or
negative direction, or that remained essentially unchanged.
Background factors, learning styles of the students, and their
evaluations of the clerkship showed that students who changed
negatively (12%), compared with those who changed positively
(44%), did not learn as well from clinical experiences and
evaluated certain aspects of the clerkship, related to time and
clinical demands, less positively. The unchanged group re-
sembled the positive change students. Performance in the clerk-
ship did not differ significantly among the three groups. The
group that changed positively had none interested in surgery as
a career before the clerkship, 15% who chose surgery after-
ward, and who later entered a surgical residency. The nega-
tive change group entered with high, perhaps unrealistic, levels
of interest, left with none selecting surgery, and a third enter-
ing nonclinical type residencies. The surgical clerkship ap-
pears to have a unique role to help students make decisions
about future careers based on their underlying personalities
and learning styles.

'' A CADEMIC SURGERY REMAINS a delicate hot-
. house plant in the groves of academe; there

is no ground for complacency about its future."7 The
appropriateness of including surgery as part of the
medical school curriculum is an extremely important
issue that is by no means resolved. There is considera-
tion on the part of medical educators, which include
some surgical departmental chairpersons, about de-
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creasing the time alloted to surgery as an obligatory part
of the undergraduate experience. This issue is reflected
in the wide variations in the number of weeks desig-
nated for the clerkship by different medical schools.
A number of excellent reasons have been cited for

requiring an undergraduate surgical clerkship. At the
1976 meeting of the American College of Surgeons,
Anlyan2 pointed out the need for surgeons to be seen
as diagnostic and therapeutic decision-makers, rather
than just as technicians responding to internists,
pediatricians, family practitioners. Drucker,6 who had
witnessed the omission of surgery from the required
curriculum at Western Reserve University, noted the
importance of removing the mystique of surgery by
bringing an understanding of surgery's role in total pa-
tient care to the undergraduate, as well as the value of
undergraduate surgery in helping students to sharpen
their clinical decision making skills. Anderson' men-
tioned the importance of understanding student at-
titudes in planning present and future surgical educa-
tional programs. In line with student attitudes, Muel-
ler,13 at the American College of Surgeons meeting in
1975, emphasized, what has since been the most fre-
quently cited justification of the clerkship, its role in
providing students with further perspective that is so
vital for later career choices.

Impressive as these arguments are, they do not
provide concrete data that are needed in order to
justify a mandatory undergraduate experience in
surgery. For example, studies dealing with the reasons
for career choices of medical students have been con-
tradictory. Williams,19 concluded the reasons were,
therefore, largely unknown. Even now, some three
years later, no hard data exist in regard to what it is, if
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anything, that is uniquely provided by the surgical
clerkship. Somewhat serendipitously, perhaps, in the
course of comparing students whose interests in
surgery increased or decreased as a result of the clerk-
ship, these comparisons shed new light on how the
clerkship served to separate students on the basis of
their learning styles, which in turn clarified their own
future career choices in relationship to clinical patient
oriented practice modalities. The purpose of this paper
is to report these findings.
Over the years, one of the major objectives of the

junior surgical clerkship at the University of Miami
School of Medicine has been to present the essentials
of surgery that all physicians should know whether
or not they became surgeons. The ultimate goal was
not to make all students like surgery to the point of
selecting the field as their career, but rather to try to
improve the clerkship so that students understood the
relationship of surgery to the other medical specialties
and felt positively about their experiences. The ra-
tionale behind this approach was built on Mager's com-
ment that "whatever else we do in the way of influenc-
ing the student, the least we must strive to achieve is
to send him away with favorable rather than unfavor-
able feelings about the subject and activity we teach. 12

In order to evaluate students' reactions to the clerk-
ship, questions about interest in surgery were included
as part of the pre- and postclerkship questionnaires
which all students complete. The idea was to look at
students who underwent significant changes in interest
during the clerkship in order to assess which students
were likely to change and what experiences in the clerk-
ship were associated with attitude change.

Although a number of studies have focused on the
relationship between attitudes and career choice, few
have looked at changes in attitudes and its implica-
tions. Boverman3 found that one-third of the seniors
had changed in career choices, with those who had
selected family practice, basic science, and pediatrics
being the ones who changed most often. Kritzer and
Zimet'° also reported that students who had chosen
certain fields were more likely than others to change.
Donovan et al.5 found that sophmore students who
were interested in general practice changed to other
areas more frequently by the time they were seniors.
Bruhn and Parson4 and Livingston and Zimet" con-
firmed a high degree of change in career preferences
over the four years of medical school. Although these
studies tend to confirm that students go through a series
of changes in career preferences, the reasons for these
were not as clearly identified. On the other hand, there
have been studies which have related final career
choice or career preference, at one point in time, to
personality factors,15 premedical scientific orientation,8

sex,9 research and educational experiences,18 and
styles of learning.14"6',21 These studies, however, con-
centrated on predicting career choice and not in pre-
dicting changes in interest per se.

Interest was defined here as an attitude, which meas-
ured the degree of positive or negative attraction which
the student felt toward surgery. Although attitudes
are often associated with actions, there is no perfect
one to one relationship between the two. It seemed
likely that students who became more interested in
surgery as a result of the clerkship, or those who main-
tained consistently high interest, would be those
students who later selected surgery as a career. Of
more interest here were those students who said they
had interest in surgery but who were turned off after the
clerkship. One might either conclude that the clerkship
itself did not meet their educational needs, in that it was
poorly designed, or that in some way the clerkship
served to help those students better appraise their at-
titude and possibly make a more realistic career choice.
The focus was not on students whose attitudes re-
mained essentially unchanged, in that the clerkship did
not significantly alter their levels of interest, but rather
on those students for whom the clerkship appeared to
serve some definite function in attracting or repelling
them in terms of their interest. For these students, it
might be asked what factors in the clerkship seemed
responsible for this change in attitude? Did these fac-
tors indicate something about the type of students who
changed? Were these changes in attitude associated
with their performance in the clerkship? And finally,
did the changes in attitude seem to have any relation-
ship to the students' later choice of a residency?

Method

The only course in surgery required for graduation
at the University of Miami School of Medicine is the 12
weekjunior surgical clerkship. The student spends four
weeks on a general surgery ward, two weeks on a
trauma ward, two weeks in the surgical emergency
room, and four weeks on specialty surgery wards which
they select. All ward assignments place students on a
surgical team with both responsibility and accounta-
bility for patient care, as well as designated places on
the team's call schedule. Daily lectures and confer-
ences are presented for students which they may attend
or not. These daily presentations focus on the core of
surgical information essential for all physicians and
stress the philosophy that all clinical decisions should
be based on an understanding of underlying patho-
physiology rather than a list of empirical routines.

Evaluation is an ongoing two way process (of the
student by the faculty and by the student of the clerk-

Vol. 189 . No. 2 153



LINN, PRATT AND ZEPPA

ship). Half of the students' final grade comes from
evaluations of clinical performance on each ward rota-
tion; the other half comes from four cognitive type
examinations, two oral and two written, with one of the
written being the surgical section of the National Board
Medical Examination purchased by the department.
Biweekly evaluations are done during the clerkship by
the students of the educational value to them of all parts
of the clerkship. Furthermore, each students' attitudes
about themselves and their education are formally ob-
tained before and after the clerkship, as well as in-
formally solicited during the clerkship by surgical
faculty who meet weekly with small groups of three or
four students assigned to them for the 12 weeks.
For this study, 164 junior medical students who

graduated in June 1978 were measured at the beginning
of their surgical clerkship concerning their degree of
interest in surgery on a 1-100 scale. The same ques-
tion was repeated at the end of the clerkship. Students
were divided into a group who changed positively and
a group who changed negatively by the following
method. One-half of a standard deviation difference
was calculated to be a sufficient amount of change for
this size sample to represent a statistically significant
difference between pre- and postinterest scores.17 The
average standard deviation on interest was 28 points.
Those students who changed more than 14 points were
classified by the direction of their change into positive
and negative change groups. Those students who
changed less than 14 points were considered essentially
unchanged by the clerkship and were not considered
in the primary analyses of data related to change, but
their data were used to help clarify some ofthe findings.

Characteristics of the students such as age, sex, hav-
ing a Ph.D. degree, having an interest and/or experi-
ence in research or teaching, and a preferred style of
learning such as lecture, informal or formal discussion,
written examinations, personal (tutorial) method, self-
study, and clinical experience were collected on enter-
ing the clerkship.

Students also evaluated aspects of the clerkship ex-
perience at the end of 12 weeks. These ratings reflected
their assessment of the educational experience. On a
1-100 scale, they rated the adequacy of the supervi-
sion they received on patient work-ups, time they had
for study, degree of responsibility they had been given,
and the quality of the teaching in six areas (the operat-
ing room, on rounds, in the emergency room, on elec-
tive surgery, by housestaff, and by attendings). Fur-
thermore, they assessed on the same scale the value of
specialty surgery and the value of time spent in three
areas (operating room, wards, and emergency room).
Lastly, they provided a global rating of the clerkship
experience and answered open-ended questions about

achievement of their goals, strong and weak features
of the clerkship, recommended changes, and their
career preferences.
Data on all components of the surgical grade, the

final grade in surgery, and other medical school grades
were available for study. Students were followed-up
at the end of their senior year and their choice of resi-
dency was determined.
Data were analyzed, for the most part, by analysis of

variance. One analysis focused on the differences be-
tween high and low interest change groups in terms of
their characteristics at the time they entered the clerk-
ship. Another analysis focused on the differences be-
tween these same groups in their evaluations of their
clerkship experiences. Later, these same analyses were
repeated to determine whether the group that remained
essentially the same in interest resembled more the
positive or negative change group. Grades and later
choice of residency were analyzed for all three groups.
Responses to the open-ended questions were compared
among the groups by content analysis.

Results

When students were divided into groups that changed
significantly in a positive or negative direction, 44% of
the class was found to have changed positively; 44%
to have remained essentially the same, in that they had
changed less than 14 points; and 12% to have changed
in a negative direction. Overall, the average change
was positive for the entire class at a .01 level of signifi-
cance. Students in the positive change group entered
their clerkship with an average score of 50 for interest
in surgery (significantly below the other two groups)
and ended with an average interest score of 79. The
group that remained essentially unchanged entered the
clerkship with a score of 70 and left with a score of 71.
The group that changed negatively entered with an
average score of 63 and left with a score of 28 (signifi-
cantly lower than the other two groups).

Table 1 shows the positive and negative change
group on the variables collected at the time the students
entered their surgical rotation. There were no signifi-
cant differences in demographic and background char-
acteristics such as age, sex, whether they had a Ph.D.
degree, or whether they had interest or experience in
research or teaching. Furthermore, students in the four
quarters of the academic year did not differ from each
other. Although students who changed positively
tended to rank most styles of learning more helpful to
them than those who changed negatively, the only
significantly different variable between the groups was
learning by clinical experience. Those students in the
positive group said that they learned more through
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clinical experience than did those in the negative
change group (p < .01).
Table 2 shows how these two groups rated their

clerkship experiences. Some variables differed be-
tween the groups at a statistically significant level, with
scores of the negative change group in the less favor-
able direction. At the .01 level, time spent on the wards,
time in the operating room, and adequacy of super-
vision of workups were rated less favorably by students
who changed negatively in their interest in surgery.
Furthermore, ratings on lectures, teaching in elective
surgery, teaching in the emergency room, and teach-
ing on rounds were less favorable at the .05 level of
significance. Lastly, the overall global rating of the
clerkship differed at p < .01, with those who changed
more negatively evaluating the experience about 12
points lower.

In terms of the relationship between interest change
and performance, as measured by either the eight com-
ponents of the surgical grade or the final grade itself,
degree of interest change was not significantly asso-
ciated with performance. There were no significant cor-
relations between any of the parts of the grade or the
final grade and interest change. Grades did not differ
significantly among the positive, negative, and no
change groups, when tested by analysis of variance.
Furthermore, other medical school grades were also
not significantly different among these groups.

Seventeen per cent of the class entered a surgical
residency at the end of their fourth year of medical

TABLE 1. Comparison of the Positive and Negative Change Groups
in Terms of Their Backgrounds and Preferred Styles

of Learning Before the Clerkship

Interest Change

Baseline Variables Positive Negative F-Ratios

Background
Age 27.11 26.41 .54
Sex (females) .12 .18 .52
PhD .10 .18 .39
Research experience (past) .50 .71 2.04
Teaching experience (past) .33 .21 .65
Research interest (current) 37.11 49.64 1.85
Teaching interest (current) 59.08 61.29 .08

Learning Styles
Lecture .53 .36 1.43
Informal discussion .69 .50 1.79
Formal discussion .29 .14 1.20
Tutorial (personal) .38 .21 1.39
Formal examinations .12 .14 .07
Self-study .81 .78 .03
Clinical experiences .90 .57 9.81**

* p < .05, **p < .01.
Note: All variables except age and interests were scored so that

numbers can be read as per cent of the group. Age is in years and
interest is scored on a 1-100 scale with higher being more interest.

TABLE 2. Comparison of Positive and Negative Change Groups
in Terms of Students' Evaluation of Clerkship Experiences

Interest
Change

Posi- Nega-
Clerkship Experiences tive tive F-Ratio

Feedback on work-ups (supervision) 61.00 40.50 6.19**
Value of time in operating room 77.00 64.41 7.1 1**
Value of time on ward 77.25 64.65 7.65**
Value of time in emergency room 93.07 94.88 1.30
Time for study 6.98 51.38 2.90
Degree of responsibility 71.62 67.50 .53
Teaching by housestaff 68.34 60.63 1.60
Teaching in operating room 69.50 61.69 1.81
Teaching on rounds 60.83 47.63 3.35*
Teaching by attendings 63.12 54.05 1.95
Teaching in emergency room 47.25 25.27 3.57*
Teaching on elective surgery 64.27 46.23 3.74*
Lectures 80.72 70.29 5.36*
Personal tutorial experience 85.25 82.94 .26
Rotation on specialty surgery 87.68 82.76 2.78
Overall evaluation of clerkship 81.68 69.06 11.80**

* p < .05, **p < .01.
Note: All items were scored on a 1-100 scale with the higher

score indicating a more favorable rating of the experience.

school. The group who changed negatively had no one
who entered surgery. The group who changed posi-
tively had 15% enter a surgical residency, and the group
who remained unchanged had 23% go into a residency
in surgery.

Although the original intent had been to analyse only
the students who changed significantly in interest, the
question arose as to whether the students in the group
who remained essentially unchanged resembled the
positive or negative change group more in their learning
styles and evaluation of the clerkship. Data were
analyzed by comparing the unchanged group with each
ofthe change groups. The unchanged students were not
significantly different from either the positive or nega-
tive change students in terms of their background char-
acteristics. Their scores on learning styles and evalua-
tions of the clerkship almost exactly paralleled the posi-
tive change group. The unchanged group, therefore,
were significantly different from the negative change
group on the same variables that had discriminated the
negative group from the positive group in the first place.

In an attempt to better understand the reasons for
significant change, answers to the open-ended ques-
tions concerning achievement of goals, descriptions of
positive and negative features of the clerkship, and sug-
gestions for improvement of the clerkship were re-
viewed by content analysis for all three groups. Re-
views were done blindly in that the two reviewers were
unaware of the interest change groups. Students in all
groups were similar in praising the emergency room
experience, and in complaining about the amount of
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"'scut" work, lack of enough teaching on the wards,
negative "'surgical" attitudes, and insufficient faculty
role modeling. The negative change group complained
much more often about "too much time on the clinical
service,'" and "'too little time off for studying." Almost
half of the negative group changed their career prefer-
ence from surgery at the beginning of the clerkship,
none were interested in surgery at the end of the clerk-
ship, and none entered a surgical residency later. One-
third changed preferences between the end of the clerk-
ship and the end of the fourth year, with a third chosing
a "'nonclinical" type residency. Nonclinical was de-
fined here as specialties which minimized direct
doctor-patient relationships such as radiology,
pathology, anesthesiology, and research. Students in
the positive change group had no one who was in-
terested in a surgical career at the beginning of the
clerkship, almost one-fourth changed to an interest in
surgery by the end of the clerkship, and all those who
changed to a career preference of surgery at the end of
the clerkship chose a residency in surgery. Only 7% of
the positive group entered a nonclinical type residency.
The group that remained unchanged more often set
higher goals, praised faculty as role models more often,
and had the most students who entered with an interest
in surgery, stayed with that career preference at the
end of the clerkship and also entered a surgical resi-
dency later. In fact, only 6% of the no change group
selected any different residency program than they in-
dicated at the end of the clerkship. About 15% selected
a nonclinical type program.

Discussion
It was gratifying that four times as many students

changed positively toward surgery than changed nega-
tively. The original purpose in examining attitude
change had been to see if any students were being
turned off by the clerkship and if they were, whether
reasons for negative change could be identified. The ini-
tial thought had been that a good clerkship should leave
all students with a positive attitude toward surgery. In
comparing the similarities and differences among the
three groups, it became apparent that several reasons
other than the educational adequacy of the clerkship
could account for attitude change. For example, a nega-
tive change could occur with a perfectly adequate
educational experience for students who may have
entered with unrealistic concepts of what surgery was
all about. Hence, a student might have associated
surgery with glamour and excitement and found in-
stead that it involved long hours and rather routine
clinical duties. This might be particularly true if the
student's style of learning was self-study and not based

on a model of clinical experience. A positive change
could also mean that a student was unaware of what
surgery was all about. But, if these students had a basic
learning style of clinical experience, then the same
experiences that had turned the other group off may
have turned them on. It does not seem unreasonable,
therefore, to suggest that learning style preferences of
each of the change groups coupled with the realities
of the clinical duties involved in the clerkship could
have led to attitude change and for some career changes
as well.
There seems to be further evidence of this explana-

tion in the fact that the three groups were not signifi-
cantly different on background characteristics. There-
fore, sex, age, and prior experiences did not account for
the attitude change. Since findings were the same for
each quarter of the academic year, prior clinical rota-
tions did not seem to be implicated in the changes ob-
served. The fact that surgical grades, as well as all other
medical grades, failed to distinguish one group from
another tends to eliminate cognitive abilities as the
reason for attitude change. On the other hand, it must
be recognized that medical students are an elite group
where grades are concerned. Medical school admission
criteria eliminates those with low grade point averages
to the extent that there is little variance left in students'
cognitive abilities. Students are so programmed to be
high achievers throughout medical school, that a de-
crease in interest in a course would be no excuse for
not performing at a high level for most students. Un-
fortunately, grades as they exist, have never been
found to be good predictors of physician performance
after medical school.20 If cognitive abilities were equal
among the three groups, reasons for changes in interest
would seem to be associated with either the types of
experiences of the clerkship or the personalities of the
students.
Looking first at the clerkship, it is evident that

despite our continuing attention and revision, certain
phases of the clerkship "bug" all students. The volume
of "scut" work, lack of enough teaching on the wards,
negative (sometimes called "surgical") attitudes of
housestaff, and lack of role models in the faculty were
mentioned frequently. Such feedback confirms that
there is room for improvement even though students
later select surgery as one of the best organized and
taught clerkships in the curriculum. At the same time,
the negative change group did evaluate some aspects of
the clerkship significantly lower than did the other
groups. The heart of these complaints seemed to reflect
their feelings about time spent on the wards and the
criticisms of the way surgery was taught.
These lower evaluations are particularly important in
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light of the fact that these students were the ones with
the highest preclerkship interest, and several factors
seem to point to their change being the result of under-
lying differences in their personality and learning styles
rather than a specific deficiency in the clerkship. The
fact that this group reported that they met their educa-
tional goals more frequently than did the others and that
their grades were no different indicates that whatever
the clerkship faults might be, this group did at least as
well. Hence, the poorer evaluations of the educational
process were not accompanied by poorer educational
outcomes for this group. On the other hand, it is not dif-
ficult to see how their discovery that surgery was, in
reality, an almost unending chain of clinical duties con-
flicted with their earlier impression of surgery and with
their preferred self-study style of learning. This dis-
illusionment would be likely to produce a more nega-
tive evaluation of the clerkship in those features which
they rated significantly more negatively. It would also
seem that the discovery of clinical demands could lead
to the significantly higher proportion of this group who
eventually chose nonclinical type residencies. Con-
versely, the same factors as those outlined for the nega-
tive change group would also apply except in the op-
posite direction to the large group of students who
changed positively. The association found here be-
tween learning style of medical students and their
choice of medical specialities is in agreement with
other studies,14"6 but in addition, documents the role
played by one particular type of clerkship in the deci-
sion process.
As mentioned earlier, several educators in the field of

surgery have stressed the fact that the clerkship may
help students select their future careers. This study
documents this with data that reinforces their impres-
sions and shows the uniqueness of the surgical clerk-
ship, among other undergraduate experiences, in play-
ing a vital and specific role in changing or reinforcing
student career preferences and choices. In this regard,
the undergraduate surgical clerkship might be regarded
as the "cutting edge" which helps a class dissect their
true interests, based on their underlying personality

and attitudes, from the encapsulating fog of unreal
fears, glamorous delusions, and inaccurate beliefs.
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