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Special Artcle

Senior Medical Students’ Knowledge of and

Attitudes Toward

Ten Medical Schools

John G. Bruhn, Ph.D.,* Burton S. Epstein, M.D.,} Thomas K. Burnap, M.D.¥

Tue American Socicty of Anesthesiologists has
sponsored a national preceptorship program in
anesthesiology for medical students since 1966.
The purpose of the program is to enhance
students” understanding of and interest in anes-
thesiology. An evaluation of the effectiveness
of the first five vears of the program has been
completed.!  This assessment was limited to
students and preceptors who participated in
the program. Of further importance, however,
is whether students who have participated and
those who have not participated in the pro-
gram differ with respect to knowledge, skills,
and attitudes. In order to add this dimension
to the evaluation of the program, a survey of
senior medical students in ten medical schools
in the United States was conducted in 1971.
Three major hypotheses were tested: 1) sig-
nificantly more of the senior medical students
who have participated in the program would
respond correctly to a series of questions over
basic knowledge arcas of anesthesiology than
would senior medical students who have not
participated in the program; 2) significantly
more of the senior medical students who have
participated in the program would consider
themselves more skilled in these knowledge
areas than would senior medical students who
have not participated in the program; 3) sig-
nificantly more of the senior medical students
who have participated in the program would
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have positive attitudes toward the specialty .mr%
consider it as a specialty choice than would®
senjor medical students who have not parg
ticipated in the program.

Methods

A questionnaire was designed by member§
of the Medical Student Preceptorship Cummlt°
tec of the American Society of Anesthesmloglsl@
(ASA) and the senior author. The qucshon!-“
naire was composed of a series of brief clini
situations which required students to select th%
action they would take in the situation from '%
list of alternatives. The situations clicited stu
dent’s knowledge of endotracheal intubationZz
lumbar puncture, regional anesthesia, manages
ment of shock, positive-pressure ventilation amlﬂ
pharmacologic interaction. Students were nlsom
asked to indicate the adequacy (very adco
quate, adequate, not adequate) of their shllp
in dealing with each type of clinical situation.g S
In addition, students were asked to indicatc®
the primary source (department and ser\xce)\,
of their knowledge and skill regarding thco
situation.

Additional questions were asked rcg'mlmgo
changes in students” attitudes toward anes-
thesiology during medical school, major f'lctorsw
that influenced their attitude toward the spe
cialty, and their interest in the specialty as ag
career choice. S

The ten medical schools were selected to§
ensure regional representation, and all wereg
schools which had contributed students to the>,
program. The senior class president in eachg
school was contacted by the ASA to elicit hisS
cooperation in assembling his class to take they
survey and a reward was offered to those senior§
classes which achieved the highest percentage

q;seue/mo’d Féq
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TanLe 1. Responses of Senior Medical Students to Survey, by Medical School
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Medical School

XNumber of
Seniors Who
l\\'(-n- Not

George Washington

Jefferson
\oulh\\ estern
onsin (Marquette)

Harvard
Loma Linda
Women’s Medieal College of Philadelphia 3
UCLA 99
New York-Downstate 138
Northwestern 161

TotaL LONG

of participation. The senior class was selected
because it was thought that the graduating
class would have had more of a chance to par-
ticipate in whatever anesthesia experience had
Leen offered at the school; however, since few
of the senior classes meet as a group, the
stipend was offered to assure their participa-
tion. A representative of the Department of
Anesthesiology coordinated the survey at each
school. The purpose of the survey, namely to
compare students who had and had not par-
ticipated in the national preceptorship pro-
gram, was not known to the students. To en-
able comparisons to be made between these
two groups of students, however, students were
asked to sign their names to the questionnaires
so that former preceptees could be identified
from a master roster. Table 1 lists the medical
schools participating in the survey and the stu-
dent response by school. Six-hundred and
ninety-eight, or 60 per cent, of the senior med-
jcal students in the ten schools responded.
Fifty-five, or 71 per cent, of those seniors who
had participated in the preceptorship program
returned questionnaires. The remaining 643
senijors had not participated in the program.

Results

Table 2 presents data relevant to the first
hypothesis. The incorrect responses to each of
the knowledge questions were combined and
compared with the correct response in a Chi-
quare analysis of each question. There were
no statistically significant differences between
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students who bad and had not par.icipated ind
the preceptorship program in their correct re-2
sponses to the six knowledge areas over \\ludk
they were questioned. As a total group more§
students gave correct answers to the qucahonsg
dealing with shock and lumbar puncture (91-::
and 96 per cent, respectively). As a tohl‘"
group stedents performed next best on the\
questions about pharmacologic interaction (63@
per cent gave correct answers) and endo-
tracheal intubation (44 per cent gave correct
answers). Student performance was puorcst‘”
on the two questions dealing with regional an-
esthesia (19 and 33 per cent answered cor-
rectly) and the question on positive-pressure
ventilation (22 per cent answered correctly).
Table 3 shows the data pertinent to the sec-
ond hypothesis. Significantly more students
who had participated in the preceptorship pro-
gram than students who had not taken a pre-
ceptorship considered their skills in endotra-
cheal intubation and positive-pressure ventila-
tion more adequate. There were no significant
differences between the two groups of students
regarding their assessment of skills in lumbar
puncture, regional anesthesia, the management
of shock, and pharmacologic interaction. It is
noteworthy that three fourths of both groups
of students regarded their skills in regional
anesthesia as inadequate and one third of both
groups regarded their skills in positive-pressure
ventilation as inadequate. These were also the
two arcas the students performed poorly on in
the knowledge section. It should be pointed
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TanLe 2. Students in the Program and Students Not in the Program, by Responses
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Knowledge Area

Students in Program

Students Not in Program

w)

S

2

3

-, - Q

Number Per Cent Number Per Cent =

)

1. Endotracheal intubation 3
A patient with severe emphysema becomes E
cyanotic after morphine. Oxygen is admin- =
istered by face mask. The patient becomes 2
apneic. The best therapy is: I
a) diseontinue oxygen B 9 111 17 @,
b) administer carbon dioxide 2 o+ 46 7 H
¢) insert an endotracheal tube 19 35 202 32 AS 8
1d) administer oxygen with positive-pressure §
ventilation 29 53 274 13 a

)

3

2. Lumbar puncture )
An anesthesiologist usually uses the smallest- 2
needle possible for lumbar puncture. This is 3
done to avoid: 23
a) puncture of the spinal cord 1 2 1 8—
b) puncture of the dura 1 2 1 g
¢) puncture of the nerve root 2 4 7 NS @
1d) postlumbar-puncture headache 30 91 90 %
)

be]

3. Regional anesthesia S
. w

Finger laceration ©
A. A finger block is done with local anes- =
thetic. ®
You would choose which of the following g
available agents: @
2) 157 lidocaine with 1:200,000 epinephrine 3 5 29 4 3
b) 15, lidocaine without epinephrine 10 18 120 19 >
¢) 155 lidocaine with epinephrine 7 13 140 22 NS 8
d) 2% lidocaine without epi hrine 31 62 345 54 8
e) 4% lidocaine without epinephrine 1 2 3 0.5 8
B. Same abrasion of the hand, requiring de- N
bridement and cleaning. An axillary block 9
seems indicated. Which of the following 8
agents would you choose? S
a) 3% lidocaine with 1:200,000 epinephrine 8 15 5 S
b) 1<% lidocaine without epinephrine 7 13 9 S
+¢) 1 lidocaine with epinephrine 16 29 32 As 8
d) 25 lidocaine without epinephrine 17 31 43 @
€) 45 lidocaine without epinephrine 7 13 9 ‘g_
] s

4. Shock Q
If a patient in shock is found to have a é
lowered central venous pressure, arterial Ing
blood pressure and urinary output, the fist S
treatment that should be instituted is: S
a) alpha-adrenergic blocking agent — — 2 0.3 >
b) alpha-adrenergic stimulating agent 2 4 18 3 .5
c) bets-adrenergic blocking agent -— — 3 0.5 NS N
$d) rapid administration of fluids intraven- S
53 96 615 96 ®

ously
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| Studentsin Program | Students Not in Program
Knowledie Area 8j,
Number Per Cent Number Per Cent
5. Positive-pressure ventilation
In initiating eardiopulmonary resuscitation
as a single rescuer, do you:
a) ventilate 10 X, heart compression 10 X — — 4 0.6
1b) ventilate 3 X, heart compr n 15 X 17 31 134 21 .
¢) ventilate 1 X, heart compression 5 X 27 49 305 62 S
d) ventilate 2 X, heart compression 10 X 10 18 99 15
6. Pharmacologic interaction
A hypertensive patient on diuretics and
rauwolfia alkaloids is presented for a hyster-
ectomy. Which single laboratory test might
warn of problems under anesthesia?
$a) blood potassium 36 65 392 61
b) blood sodium 1 2 26 4 e
¢} urinary VMA 12 2 121 19 NS§
d) bleod volume 6 11 o4 151

* Unknown responses were excluded from analy:

1 NS = not statistically significant at 0.05 level.
1 Indicates correct answer to question,

TanLe 3. Students in the Program and Not in the Program by Level of Skill
Regarding Selected Clinical Procedures

= henee total responses do not always add to N = G498

Sx_udenu in S!ud’en(s Not in
How do you consider Prozram Progmm 35,
your skills in*:
Number Per Cent Number Per Cent
Endotracheal intubation Very adequate 18 33 31 5 . -
Adequate 29 E 302 47 ;; : 68.87; 2df:
Not adequate 8 15 308 48 < 0.001
Lumbar puncture Very adequate 1 3 182 28
Adequate 32 38 389 61 NS
Not adequate 1 2 18 11
tegional anesthesia Very adequate 1 2 10 2
Adequate 12 22 100 16 NS
Not adequate 42 76 526 32
Managing shock Very adequate 7 3 72 11
Adequate 36 65 437 68 NS
No adequate 1 20 128 20
Puositive-pressure ventilation | Very adequate 10 18 41 6 & = 1137 9dis
Adequate 27 49 327 a1 ; 0 (}'1‘ »=dl;
Not adequate 17 31 271 42 =
Pharmacologic interaction Very adequate 3 9 56 9
Adequate 35 G4 381 59 NS
Not adeguate 15 27 200 3
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* Unknown responses were excluded from analysis; hence totals do not always add to N = 698.
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TanLk 4. Students in the Program and Not in the Program by Source of Primary

Kuowledge Regarding Selected Clinical Procedures

Where did you obtain your

primary knowledre regarding:

Students in Program

Students Not in Prozram

w)
]
5
8
Number Per Cent Number Per Cent &
a3
Endotracheal intubation Anesthesiology 3
Rotation — — 266 41 3
Elective 1 2 45 7 =
Preceptorship 16 S4 19 3 'g
Surgery =
Rotation — - 56 9 2
Elective - — 4 0.6 INg
Preceptorship —_ _— 1 0.1 2
Internal medicine 3
Rotation G 11 143 2 g
Elective — _ 10 2 o
Preceptorship — — 1 0.1 a
Pharmacology — _— 21 3 S
Other rotation 1 2 44 7 5
>
Lumbar puncture Anesthesiology 2
Rotation 1 2 48 7 a
Elective 1 2 17 3 2
Preceptorship 31 56 16 3 <3
Surgery ]
totation — — 19 3 o
Elective — — 3 05 o
Preceptorship — — — — 3
Internal medicine B
Rotation 20 36 415 G5 >
Elective — —_ 19 3 ©
Preceptorship — 4 0.006 3
Other rotation 2 4 92 14 g
B
2egional anesthesia Anesthesiology &
Rotation - — 32 3
Elective 1 2 3 =)
Preceptorship 30 55 2 S
Surgery 53
otation 12 22 205 32 5
Elective —_ — 16 2 KN
Preceptorship — - 1 [1XE:1) G
Internal medicine 8
Rotation 2 12 2 S
Elective — — 2 0003 S
Preceptorship — — 1 0.001 g
Pharmacology 5 9 36 [ S
Other rotation 5 9 33 § >
-]
Managing shock Anesthesiology S
Rotation —_ — n 2 g
Elective 2 4 10 2 «
Preceptorship 7 13 4 0006 5
Surgery o
Rotation 25 45 261 41 S
Elective 1 2 12 2 -
Preceptorship —_— — 3 0.004 g
Internal medicine k]
Rotation 14 41 =
Elective 1 3 S
Preceptorship — oo N
Pharmacology — 2
Other rotation 4 3
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g

Students in Program Students Not in Program g

Where did you obtain your S
primary knowledze rezardinge: — O
Number Per Cent Number Per Cent 3

o

Positive-pressure ventilation | Anesthesiology g
Rotation 3 B) 252 36 =}

Elective 5 9 44 7 2_

Preceptorship 28 Al 20 E E

Surgery =

Rotation 2 4 res 11 2

Ilective 1 2 7 1 I

Preceptorship — — 3 004 o

Internal medicine <

Rotation 13 170 % 8

Ilective — — 19 3 3

Preceptorship — — 1 0.001 =

Other rotation — — 39 [ 8

3

Pharmacologic interaction )
otation 2 4 37 6 2

Elective — — 0w 5

Preceptorship B 9 4 noos P

sSurgery [}

lotation 2 1 26 1 8

Elective —_ —_ — — E

Preceptorship — - — — =3

Internal medicine %

otation 14 25 218 34 5

Elective 1 2 10 2 <3

Preceptorship — — 1 0.001 g

Pharmacology 31 6 200 15 =

Other rotation — 12 2 I}

R

* Unknown responses were excluded; hence totals do not alws

out, however, that because this was a national
survey it was impossible to obtain an assess-
ment of students’ clinical skills other than their
own. In addition, the inadequacy of skills in
regional ancsthesia is undoubtedly attributable
to the guidelines provided to preceptors in-
structing them not to allow students to perform
spinal anesthesia or regional blocks.

Table 4 shows the departments and services
where students said they obtained their pri-
mary knowledge of endotracheal intubation,
lumbar puncture, regional anesthesia, the man-
agement of shock, positive-pressure ventila-
tion, and pharmacologic interaction. Regard-
ing endotracheal intubation, the majority of
students in the preceptorship program said that
they obtained this knowledge during that ex-
perience, while the majority of students not in
the program gained their knowledge of endo-
tracheal intubation during their anesthesiology
or internal medicine rotations. Students in the
preceptorship program gained their knowledge
of Jumbar puncture during the preceptorship

98,

or during internal medicine rotations; the ma-
jority of students not in the preceptorship pro-
gram indicated the internal medicine rotation%
as their source of knowledge regarding lumbar &
puncture. The majority of students in the pre- 3
ceptorship program indicated the preceptorship
or surgery rotation as their source of knowledge 8
about regional anesthesia, while most students &
not in the program obtained this knowledge§
during rotations in anesthesiology or surgery. @
Students in the preceptorship program ob-g&
tained their knowledge about the management S
of shock primarily from their internal medicine @
or surgery rotations, as did the majority of stu-
dents not in the preceptorship program. Stu-
dents in the preceptorship program learned
about positive-pressure ventilation during this
experience or during their internal medicine
rotation, while most students not in the pro-
gram learned this knowledge during their rota-
tions in anesthesiology or internal medicine.
Regarding pharmacologic interaction, most stu-
dents in the preceptorship program and stu-

0000/69.€6
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TasLe 5. Students in the Program and Not in the Progeam by Attitude Change
A 5

Toward Anesthesiology and Source of Attitudes g

. El
Students in Students Not in o
Prozram rogram Sicnifi- g
cance 2
Number | Per Cent | Number | Per Cent =

S

Forgetting abuut career chuive, itive now 40 3 399 62 3
in general are your ideas about Still positive 6 11 83 13 VS =
.mcelhu\xulm'\' different now More negative now [ 11 90 14 - 2
from what they were in your Still negative 3 5 G1 10 §
early vears in medieal school? o
()
What prime factor influenced Routine exposure to 3
your attitude toward anes- anesthesiology — — 316 49 g
thesiology as a field? Loutine exposure to g
surgery 1 2 83 I3 =

Anesthesiology elective 3 B 58 4 9

Surgery elective —_ — 18 3 * 3
Anesthesiology %T

preceptorship 50 91 — —_ 2
Exposure to a specific 3

anesthesiologist — — 96 15 2
Other 1 2 24 4 <}

o

<
* Unknown responses are excluded. The smalt numbers for some eategories of this question did not per—y
mit statistieal analysis. %
[

P

°
a
=

dents not in the program leamned this informa-
tion from pharmacology or during their rotation
in internal medicine.

Table 5 shows data relevant to the third
hypothesis.  There was no statistically signifi-
cant difference between the attitudes of the
two groups of students toward anesthesiology;
73 per cent of the senfors who had taken a
preceptorship said that their attitudes toward
anesthesiology were more positive now than
they had been in the early years of medical
school; 62 per cent of the seniors who had not
participated in the program admitted to more
positive attitudes toward the specialty as
seniors than as preclinical students. Table 5
also points out that 91 per cent of the seniors
who had participated in the program cited the
preceptorship as a major factor in influencing
their attitude toward anesthesiology, while stu-
dents who had not participated in the program
derived their attitudes toward anesthesiology
from several sources: routine exposure to anes-
thesiology (49 per cent), routine exposure to
surgery (13 per cent), anesthesiology elective
(14 per cent), surgery elective (3 per cent),
exposure to a specific anesthesiologist (15 per
cent), and other (4 per cent).

Students’ attitudes toward anesthesiology
and the major factor influencing their attltudes_.
differed by medical school, as shown in table 6.8
Greater percentages of students from St_hoo]sN
6 and 7 had more negative attitudes toward‘*’
anesthesiology as seniors (34 and 41 per cent, @
respectively) than did students in the othero
cight schools. It is noteworthy that 24 perg
cent of the seniors in School 6 were in the pre—h
ceptorship program and an additional 21 perg
cent cited exposure to a specific anesthesiol-3
ogist as a prime factor in influencing their at-\‘
titudes toward the specialty. In School 7, ono
the other hand, students’ exposure to :lnesthe-o
siology was primarily routine (66 per cent).Q
It is noteworthy that while Schools 7 and 8%
both had the highest percentages of studentsg;
with routine exposure to anesthesiologists, theZ
attitudes of more of the seniors in School 72
were negative toward the specialty. 8

Table 7 provides additional insight into theO
above differences in students’ attitudes amongz
schools. Again, it is noted that greater per-»
centages of students in Schools 6 and 7 said3.
that their clinical experience in anesthesiology
unfavorably influenced their attitudes toward'®
the specialty (53 and 57 per cent, respec-
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TasLe 8. Students’ Consideration of Anesthesiology 1s 2 Career Choice by Source
of Attitudes Toward the Specialty

EPSTEIN,

Anesthesiolozy

J J
AND BURNAP V 39, No 1, July 1975

* Unknown responses are excluded; hence total does not add to N = 698.

w)

S

2

Are you considering anesthexiolozy 2« a career chuice now? g

Q

@

Yes No Q

Towl

Number 3

Number Per Cent Number Per Cent =

=3

What prime factor influenced your 2
attitude toward anesthesiology as a o
11 7
field? )
Routine exposure to anesthesiology S 17 306 a0 314 :
LRoutine exposure to surgery 1 2 3 14 s Z
Anesthesiology elective 14 30 47 s 61 2
Surgery elective 1 2 17 2 s <
esthesiology preceptorship 1 24 42 7 53 _2-
Exposure to a specific anesthesiologist 8 17 96 16 04 g
Other 3 6 22 3 23 3
TotaL® 46 613 639 g

ol

@

5

@

@,

o

o

Q

<

tively). In addition, more students from
Schools 6 and 7 evaluated their total experi-
ence in anesthesiology as to quality, value, and
impact on their attitudes as unfavorable (59
and 51 per cent, respectively). Vhile 50 per
cent of the seniors in School 9 also indicated
an unfavorable clinical experience in anesthe-
siology, 45 per cent of the students in this
school cited routine exposure to surgery or a
surgery elective as influencing their attitudes
toward anesthesiology (see table 6).

Table 8 presents further data related to the
third hypothesis, namely the influence of the
preceptorship on students’ career interests in
medicine. A greater percentage of the 46 stu-
dents who said that they were considering an-
esthesiology as a career choice cited electives
(30 per cent) and preceptorships (24 per
cent) in anesthesiology as the two prime fac-
tors that had influenced their attitude toward
the specialty, while 50 per cent of the 613 stu-
dents who said that they were not considering
anesthesiology as a career choice cited routine
exposure to anesthesiology as the prime fac-
tor that influenced their attitude toward the
specialty.

Discussion

There are several possible explanations for
the lack of statistically significant differences
between students who had and those who had

not participated in the preceptorship prograng
in terms of their correct responses to the sxw:
knowledge areas of anesthesiology. First, sev.é
eral of the questions were not discriminating®
enough, in that 96 per cent of all students cor<8
rectly answered the question on lumbar punc
ture and 91 per cent correctly answered the§
question on the management of shock. Second,S
it is reasonable to expect that the two groupse
of students would not differ in their knowledges
of these areas, but rather that preceptorshipS
students would have the opportunity to learn@
in a one-to-one context and have a greater op-'i’
portunity to apply their knowledge. The sur-g
vey instrument did not, however, include ques-
tions which explored students” learning en-o
vironments and their opportunities to applvo
knowledge. Third, the lack of difference may3
reflect the fact that the knowledge content of 5
the preceptorship did not differ from the con-u
tent of anesthesiology taught in the medxcal‘”
school curriculum. Therefore, student responses‘<
to the questions may reflect their kno“ledgem
of anesthesiology irrespective of where thcv——
acquired that knowledge.

Preceptorship students regarded their skx]ls
in intubation and positive-pressure ventilation &
as more adequate than non-preceptorship stu-
dents. Although preceptorship students re-
garded their skills in these areas as more ade-
quate than non-preceptorship students, the

©

v

¥20z 1M
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former group did not indicate a greater knowl-
edge of these areas.

Preceptorship  students primarily acquired
knowledge regarding endotracheal intubation
during their preceptorship, while non-precep-
torship students learned this information dur-
ing their anesthesiology or internal medicine
rotations. However, perhaps more important
is the fact that most of the knowledge about
anesthesiology over which the students were
questioned was acquired on non-anesthesiology
services.

There were no relationships between knowl-
edge, the assessment of the adequacy of skills,
and students’ attitudes toward anesthesiology
as a specialty. Indeed, of the four medical
schools in which seniors performed best on the
knowledge questions, more students in two of
these schools had very positive attitudes toward
the specialty, while more students in the other
two schools had negative attitudes toward the
specialty. The type of exposure to anesthesiol-
ogy as a field varied among medical schools
and appeared to be a crucial factor in influenc-
ing attitudes. Working with a specific anes-
thesiologist or in a one-to-one relationship in a
preceptorship setting was associated with more
positive attitudes toward the specialty than was
routine esposure to the field. Nevertheless,
routine exposure to anesthesiology was not al-
ways associated with negative attitudes. The
type of teaching-learning interaction in each
anesthesiology department would seem to be a
more pervasive factor in influencing student
attitudes than solely whether the student learns
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anesthesiology through routine exposure, an
elective, or a preceptorship.

There are always limitations to survey data,
in part because of practical considerations ingz
designing an instrument of reasonable length &
to ensure greater response and in part because o
of inability to obtain qualitative data to aid in g
the interpretation of results. However, theg_
present data do indicate that knowledge and 5
adequacy of skills do not in themselves lead
to more positive attitudes toward anesthesiol- §
ogy. Most important is the context in which »
knowledge is acquired, how it is acquired, S
and the opportunity to apply it. As theseg
data indicate, the teaching-leamning environ- 2.
ment for anesthesiology varies among medical g
schools. Therefore, generalizations about shr- 3
dents” knowledge, skills, and attitudes across 3
the ten schools included here undoubtedly ob- &
scure many significant factors within eachg
medical school which influence the learning &
of anesthesiology. The preceptorship is not n§
panacea, but rather provides an altemativen
learning environment for medical students, 5
which has been shown to enhance their under-
standing of the field.
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