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Opjective. To verify that motivational concepts tested in other edu-
cational scttings are relevant (0 understanding medicat students” choice
of a career in internal medicine. More specifically. to compare the
cffects of “facilitating students’ interest” versus “controlling students’
learning™ as educational models during the internal medicine clerk-
ship.

Desigre: An observatiomal retrospective study of 89 fourrth-vear mcdical
students. Structursl cquation madeling compared the two models sta-
tistivaily.

Main outeome smeasere: Student choice of internal medicing resi-
dency.

gesudts: Instructors who supporied students’ autopomy engendered
in students greater feclings of competence and interest in internat
medicine than did controliing instructons. Perecived competence fur
ther enhanced studenty” interest in internal medicine. o turo, interest
predicted students” choosing an internal medicing residency. Overall,
the facilitating students interest model better expliined students’ choice
of internal medicine than did the controlling studens” learning model.
Conclusions: The results verify that the nature of the learning climate
during the internal medicine clerkship is an important predicior of
studenty’ subsequent pursuit of internal medicine raining. Instructors
who teach in an autonomy-supportive manner cnhance students” per-
ceived compuelence and interest (0 internl medicine, which increases
the likelihood they will sclect an internal medicine resideney,

Kep words: internal meclicine clerkship; career choice: motivition; self-
determimntion: studenis; instructors.
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WETIL THE CONTINUED DECLINE in the aumber of US. med-
ical students entering internal medicine’ and the coun-
try’s increasing need for general internists,” there is a
growing emphasis on understanding the factors thart at-
fect medical students' choices of careers in internal med-
icine.

A recent National Medical Student Carcer Choice
Survey of fourth-year medical students revealed three
factors — the intellectual challenge of internal medicine,
students’ interest in primary care, and a positive learning
climate provided by the attending physicians on the
internat medicine rotations—that positively influenced
students’ decisions to pursue interna medicine. Addi-
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tional factors turned students away from internal med-
icine—namely, the burdensome nature of taking care
of chronically ill patients and the perceptions that in-
terna! medicine housestaff and attendings were over-
worked, unhappy,and underrewarded. A separate analysis®
of the same students’ responses to an open-cnded ques-
tion regarding suggestions to improve the attractiveness
of internal medicine found that 50% of the students
spontancously raiscd concerns about the learning cli-
mate (¢.g., the prevalent use of humiliation and abuse
by the attendings ).

The findings of the National Medical Student Career
Choice Survey arc largely consistent with the tenets of
self-determination theory®—an empirically based the-
ory of human motivation. The theory assumes that hu-
mans are innately motivated toward growth and intel-
lectual challenge. and it predicts chat a supportive learning
climate will enhance this motivation, whereas a climate
that controls and pressures the learners will undermine
it. The similaritics between the Carcer Choice survey
findings and the predictions of self-determination theory
suggest that applying this theory to medical student ca-
reer choices might allow a better understanding of how
clerkship experiences affect carcer choices.

Self-determination theory® proposes that: 1) people
need to feel competent (which in medical school means
mastering the academic knowledge and clinical skills
nceded to treat patients ) and gutoromous (which means
experiencing a sense of choice and self-initiation in
studying internal medicine ); 2) when the context of an
activity (i.c., the interpersonal climate of the internal
medicine clerkship) is autonomy-supportive (versus
controlling). people will develop greater interest in and
competence for the activity, Greater intesest inand com-
petence for internal medicine should lead to an in-
creased likelihvod of pursuing a career in that field.

Autonomy support is defined as the degree to which
instructors acknowledge students’ perspectives and en-
courage their proactive participation in learning and
patient ¢are, whereas control reters e pressuring seu-
dents to learn and dictating patients’ tfreatiment COurses.
Autonomy support is thus an active process on the part
of instructors that facilitates students’ engagement in
sclf-determined learning.

To test these proposed relationships, we used the
statistical procedure of LISREL (linear structural reli
tions ) to compare two competing models (Lo, o

cts of possible relationships ).
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METHODS

Models

The two motivetional models employ the samc five
CONCEPts—autonomy support. pereeived competence,
pressure felt by students, interest in internab medicine,
and the behavioral outcome {of choosing an internal
medicine residency ). These are commonly used varia-
bles in maotivation rescarch.’ and their measorement is
described in the Measures section bulow.

The model of “Instructor Tacititates Students” In-
terest,” which derives dicectly from self-determination
theory, is supported by past research. [t s 4 student-
centered model” and suggests that the instructor's role
is to support the learners’ self-motivation. A contrasting,
more authoritarian model, here termed the Clnstructor
Controls Students” Learning,” was constructed to retlect
the experiences reported by many nicedical students that
instructors use @ high degree of interpersenal control
to pressure students toward competence.! This repre-
sents 2 teacher-centered modet of motivating students.

The Instructor Facilitates model proposes that stu-
dents who have instructors that are autonemy-support-
ive are more tikely to explore the domain of internal
medicine and develop competence and interest in in-
ternal medicine, which in turn will lead them to select
a carcer in internal medicine, The role of inscructors is
thus to "facilitate” the students’ being incerested in and
valuing the practice of internal medicine.

[ the Instructor Facilitates model {(Fig, 1), hypoth-
esized relationships berween variables are represented
by lines with arrows at the right-hand end. A relationship
was hypothesized only when a previous study using sclf
determination theory found a significant relationship. An
auionomy-supportive learning climate (e, acknowl-
edging students’ perspective and encouraging students’
active participation while minimizing control ) his been
previouwsly shown to promote competence and interest
in educational scttings from elementury school to med-
ical school™ ' Autonomy support has also been found
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to decrease students” sense of pressure” ' Finally.
perceived competence has been found o promore ig.
terest,' > ' which in turn hay predicted high-school sgy.
dents' staying in school' and medical students” atend.
ing an interviewing class.'* The arrows in Figure
represent these hypothesized refationships. Note that ng
rchitionship is hypothesized berween pressure and choice
of internal medicine beciuse past research has failed 1o
consistently support @ negative relationship between
pressure and self-motivated behavior '

Together, these reltionships represent our hy-
potheses that if instructors are autonomy-supportive,
students will feel more competene and interested in in-
ternal medicine, which will lead them to pursue interna)
medicine as a career. In other words. if the lcarning
climate supports the students’” autonomy. the students
will be more likely 1o devetop the inner psychological
resources of competence and interest. which motivate
them to pursuc inteenal medicine,

Other factors, such us salary and occupational sta-
tus, thar influcnee students’ choice of internal medicine?
would be known to the students even hefore they began
their internal medicine ¢leckships, At that time, these
fuctors would have influenced the students” beliefs us o
the likelihood that they would cventually pursue a ca-
reer incinternal medicine. Consequently, we asked them
what the liketihood was, before they hegan their internal
medicine clerkships, that they woulkd ultimately sclect
a career ininternal medicine, This variable, referred to
as prior likelihood.” was, of course, cxpected to predict
students’ choice of internal medicine, so, by statistically
removing the effects of that variable on carcer choice
we can assess the additional, independent effects of au-
tonomy support versus control (as mediated by per-
ceived competence and interest) on choice of internal
medicine.

The Instructor Controls meodel proposes thar stu-
dents will feel more competent after being pressured to
deal with difticult learning and paticnt-care situations
andl that these feelings will promote choice of internal
medicine. Low autoromy support (ie, high conrrol)

FIGURE 1. Tha Instrctor Fa-
Alitates Studenss’ Ieterest moedel
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was predicted o increase students” sense of heing pres-
sured.'™ The three remaining relationships specificd in
the model shown in Figure 2 {(low avtonomy support
1o compelence. pressure (0 competence, and pressure
1o cheice of internal medicine ) eeflect our interpretation
of what students have reported in the Career Choice
survey and in ancedotal accounts ahout their instructors.
Like the first model, this model hypothesizes that the
“prior likelihood™ will affect both interest and choice of
internal medicine. However, in this model, interest s
vicwed as being cssentially irrefevant to the choice of
becoming an internist, so there is no specified relation-
ship berween interest and choice.

Subjects

A total of 114 fourth-vear medical students were
asked to complete a 20-minute guestionnaire about their
experiences on their third-yvear internal medicine clerk-
ships. Ninety students (a2 79% response rate ) completed
the survey beoween Novermber 1991 and February 1992
al a time when the students had decided which type of
residency to pursuc, Sixty-eight of them ( 76% ) attended
the University of Rochester (UR) and were asked to
complete the questionnaire at the ond of a lecrure. The
remaining 22 { 24% ) attended other US. medical schools
and completed the questionnaire while interviewing for
residency positions at one of LR programs. Participa-
tion in this study was voluntary and anonymous. One
student was excluded because not all items were com-
pleted, leaving 89 subjects for the LISREL analyses,

The students from UR were compared with those
fron ather schools, The two groups of students did not
differ in autonomy support, cCompetence, pressure, prior
likelihood, or choice of internal medicing, but did difter
significantly in interest in internal medicine. The UR
students were less interested n internal medicine (mean
of 11.1 for R versus 12.6 for non-UR students, ¢ = 2,78,
D <. 0.05); however, because the eritical predictor var-

iabie, autonomy support, did not vary berween the two
groups, the groups were combined for further analyses
to increase generalizabiliny,

Measures

The Modified Learning Clinmate Questionndive
( MLCO F was used 1o assess students’ perceptions of the
autonomy supportiveness of their internal medicine in-
structors, Because there were two halves to each clerk-
ship. with separite instructors, the students answered
questions for each, and a total score for autonomy sup-
port was created by summing the students” scores from
each half. The students rived (on a five-point Likert scale )
the residents and attending physicians on items such as
“conveyed confidence in my ability to contribute to the
care of my patients”™ and “listencd to bow [ would do
things hefore giving their opinions ™ The eight items on
the MLCQ were taken from the B5S items on the Learning
Climate Questionnaire { LCQ), which had been validated
in a previous study. " Because the 15-item 1LCQ had very
high internal consistency in previous research (coefti
cicnt alpha = 0.93), the shorter cight-item version was
uscd, and its internal consistency for this sumple was
high { coefficient alpha = 0491)

The Competernce i Interiial Medicine Scale (CIMS)
was adapted from an instrument used in a study of med-
ical students’ internalizing biopsychosocial values.'* The
scale's four items concern the fevel of mastery the stu-
dents belicved they pussessod in taking care of hospi-
tulized intermal medicine patients. For exampte, onc item
is: "l have confidence in my ability to treat hospitalized
internal medicine patients.” The internal consistency of
the CIMS in the current sample was high (cocficient
alpha — 0.87).

The Interest in hnternal Medicing Scale (1IMS )} has
three items adapted from a previous interest measure.™
lems included “How interesting was your rotation in
internal medicine?” and ©How curious are you about the
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TABLE 1
Corraiaticns among the Six Variables in the Models (n 89)
Autonomy Prior
Support Competence Pressure Interest Choice Likelihood
1 2 3 4 5 &}
1 Autcnomy support 0.30% - 0.26* 0H2* o.o7 -014
2 Competence 010 035t 0221 0.01
3 Pressure - 13 013 017
4 Interest : 0.441 0.331
5 Choice of internal medicine 047t

6 Prior likelihood

*p = 0O,
to < 000t
lp < 005

types of medical problems faced by internists?” The in-
ternal consistency of the TIMS in this sample was high
{ cocfficient alpha = 081

The Pressure and Tension Scale (P15) consists of
four items asking the students to indicitte how pressured
or tense they felt during each half of the internal med-
icine clerkship. Again, a total pressure score wis gen-
crated by summing the students’ scores from each half,
Examples are: I felt tense during this rotation”™ and ™
felt anxious during this rotation.” Items were adapted
from a scale used in previous research.'” The internal
consisteney of the PTS in this sample was high (coctti-
cient alpha — 0.87).

Internal medicine career choice (the students’ plans
to apply for a residency in internal medicine ) was as-
sessed in owo ways, First, the students were asked to
indicate how likely they were to go into internal med-
icine by marking on a 10-cm visual analog scale anchored
at the two ends with “0%, not at ail likely”™ and “100%
certain you will” Second, the students were asked to
indicate whether they were applying for an internal med-
icine residency. On the basis of results from a confir-
matory factor analvsis, the dependent variable of carecr
choice was a weighted composite of these two varia-
bles.*

Prior Likelibood of choosing internal medicine was
measured by asking the students to think back to the
beginning of their thied year, prior to their internal med-
icine clerkships, and to recall their belicfs ar that rime
about how likely they were to go into internal medicine
{marked on a 10-cm visual analog scale ).

LISREL Analyses

We tested the two models using LISREL” analyses,
deseribed in Appendix A, Then, to determine the extent
to which the models fit the observed data, we used 1)
the chi-square statistic (x7). 2) the goodness-of-fit index

FLISREL was used w confirme the adeguacy of the proposcd measure-
ment model Each individogl stem designed o measure autonomy
support, competence. prossure. interest, and choice of internal med-
wme was stronghy snd uniquety related o the concept it was intended
by Imcasure.

{GEFD), 3) the delta 2 index, and 4) the Tucker-Lewis
index (TLDY. Among this set of statistical indices, the TLE
is the most preferred because it is relatively stable across
small sample sizes (as in the current study ), while the
other indices are overly pessimiistic for smatl sumple
sizes. ™ 21 A chi-square statistic that is pot significant and
fit-indices (TLL, GFT, delta 2) with values of 090 or
higher indicate a good fic*!

RESULTS

The intercorrelations among the measures of the
six variables used in chis study appear in Table 1. One
can see from the table that the variables in each of the
pairs that the Instructor Facilitates model suggests should
he related are in fact significantly coreelated, and the
correlations are in the predicted direction.

Structural equation modeling using the maximuri
likelihood method of estimation was then done to test
the overall goodness-of-tit and the specific hypothesized
relations in the two models. The [nstructor Facilitates
madel fit the data well: x* (df = 7. n# = 89) = 894,
NSTTLE = 0.90; GFE = 097 dela 2 = 0.88, Figure 3
displays the standardized maximum-likelihood parame-
ter estimates generated for the Instructor Facilitates model.
Each hypothesized retation was supported by a signifi-
cant parumeter estimate. For example, autonomy sup-
port increases students’ sense of competence (pacam-
eter estimate = 0.31, p <2 0.09) and decreases feelings
of pressure and tension (parameter estimate = - (.25,
p < 0.0%),

The Instructor Controls model was then tested. This
model did not fit the data well: x2 (df = 7. n = 89) =
3836, p <2 000 TLI = 0.38; GFI — 0.90;dclia 2 =
~1.71. The parameter estimates appear in Figure 4, and
there one sees a lack of significant relations within crit-
wal pairs of variables that the model suggests shouid be
related {¢.g. pressure does not increase competenee OF
choice of internal medicine ).

A chissquare skatistc that is not stenitficant indicates that the dag do
et sigaificantly deviare from the ivpothesized “Instrector Facilinaes”
muscled
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Comparisons between the fit indices and parameter
estimates generated for the two models confirm that the
data fit the Instructor Facilitates model better than In-
structor Controls model. Specifically, pressure did not
facilitate competence (although the lnstructor Controls
model suggested it would), and interest rather than pres-
surc facilitated choice of internal medicine (as the In-
structor Facilitates model suggested it would ). Figure 3
also confirmed that both autonomy support and com-
petence enhanced interest, which is the variable re-
sponsible for the choice of internal medicine. These
factors contributed to interest and carcer choice even
when controlling for the students’ prior likclihood of
going into internal medicine,

DISCUSSION

10 fight of the students’ reports of a4 nonsupporiive
learning climate during the clerkship experience, the
fiest objective of the prct-;cnt project was to test the
application of self-determination theory® to the setting
of medical education and career choice. Support was
found for the proposed Instructor Facilitates model in
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which a learning ctimate rich in autonomy support (or
student-centered learning” ) nurtured students’ interest
in the field, an interest that functioned to favorably affect
students' carcer choice for internal medicine.

The second and third objectives of the study were
to test two specific hypotheses: 1) that students’ internal
psychological resources of competence and interest would
predict their choice of internal medicine ang 2) that
students would feel more competent and interested in
internal medicine if they expericnce autonomy support
rather than control from their instructors. The results
in Figure 3 confirmed the hypothesized interdepen-
dence among students’ experience of autonomy support,
competence, interest, and choice of internal medicine,
even after controlling for the students’ reported prior
likeliheod of going into internal medicine.

Results of the present investigation suggest that in-
ternal medicine instructors who use an autonomy-sup-
portive teaching style will promote students’ sense of
competence and that students will thus become more
interested in pursuing internal medicine as a career,
Previous self-determination research has shown that in-
structors who have advanced training in learner-cen-
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tered teaching are perceived by their students as being
more autonomy-supportive.'” Specific teaching behay-
tors that have been shown to constitute autonony sup-
port include acknowledging the Tearners' perspective
and feelings. providing a rationale. promoting choice,
and minimizing controls.'” These findings also indicate
that instructors’ controlling and pressuring students to
learn are kot cffecrive strategics for encouraging stu-
dents to choose inteenal medicine.

It is worth noting that the Instructor Facilitates model
would be expected to operate similarly for other fields,
such as surgery or pediatrics. Presumably if instructors
in those ficlds were autonomy-supportive. that would
be predicted to facilitate students” competence in, in-
terest in, and, in tra, selection of those fields, just as
wis the case in internal medicine.

There are certainly other factors that influence
students’ career choices that were not explored in the
present study, such as potential income, occupational
status, and the influence of one’s previous mentors and
models, Factors such as income and starus are angues-
tionably salicnt for the student involved i the decision-
muking process of an occupational career choice, but
because these factors are likely to have been known by
the students before their third year of medical school,
they would to some extent have been controlled for by
the variable of prior likelihood of going into internal
medicine. We do not wish to underestimate the impor-
tance of these external factors, but the present results
do indicate that factors within the clerkship experience
are also important contributors o students’ choice of
internal medicine.

Although the retrospective design of this study lim-
its its conclusions, this rescarch provides evidence that
when curriculum directors and instructors create au-
tonomy-supportive learning environments that allow
students to fucther develop an interest in internal med-
icine, the students are more likely to choose internal
medicine as a career. A replication of these results in
another sample or setting is needed and would contrib-
ute further to the growing body of empirical rescarch
that indicates that autonomy support promotes not only
increased competence and interest but also other im-
portant educational goals, such as conceptual under-
standing, personal growth, and adjustment. '+

The current findings suggest that sell-determination
theory may be useful for clarifving how medical students
choose carcers and how changes might be made to im-
prove the students” learning expericnces by suppoerting
their autonomy and thus promoting their perceived
competence and their natural tendency to learn through
ingerest.
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AIPENDIY A

LISREL

LiNiT AR STRUCTURAT RELATIONS (1ISREL) analyses oller two pri-
mary adh antages over conventional analyses such as regression
analvsis or analysis ol varianee. First, conventionl analyses
gssume that measures are perfectly rediable (e that scales
pertectly measure concepts ¥ a0 there is always unreliability
due to measurement error, LISREL on the other hand, creates
2 “latent” (or unehserved” ) variable from muftiple “indica-
tors” (or “obscrved variables™ ) The latent variable is free of
measurement crror. For example, the four items that refite o
" the students’ sense of competence are indicators of the latent
*yariable “perecived competence.” Each individual itent con-
“pains ercor. but LISREL combines them to form the crrorfree
fatent variable of competence. Any variability in an indicator
that is not associated with the Litent variable is designated
- error. It is the relationship of the Latent { ar error-free }variables
that is tested in the LISREL analyses.

Sceond, unlike conventional analyses, LISREL tests com-
plex theoretical models in tedo. LISREL allowed s 10 1est the
overall goodness-of-fit of cach model, as well as the strength
¢ and significance of individual relationships between pairs of

yariables within the hypothesized mode) (e, the relation of
AUtonomy sepport perceived competenie ).

To assess the strength of the relationship between two
individual concepts. LISREL generates a standardized param-
eter estimate hased on maximum likelihood estimation. This
estimate between a predictor (g, antonomy support and an
outcomy { e, competence ) variable is interpreted much as
is the standardized regression coefficient (i.c. estimates range
from O to 1 and are tested for significance individually ). with
the added complexity that the LISREL pacameter refers to the
eftect of one latent variable on another latent variabic. A stan-
clardized parameter estimate of 0,31 between aulononty sup-
port and competence means that a Ustandard deviation change
in antonomy support produces a 0,31 standard deviation change
in competence. Maximum likelihood estimators are the most
widely used method of obtaining parametor estimates in struc-
tural equation modeling, and they are better suited for small
sample sizes ! (Interested readers are referred o Bollen,!
Guldberger.2* or Joreskog and Sorhom® for further detail about
this analytic procedure, )
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Two BRIEF ACCOUNTS out of my own experience: First, a
young tricnd of mine in his 205 was dying in one of the
prentier cancer Centers in our country. His seminomi, usu-

f visited him a week before his death - he was mis-
erable but courageous. He was glso angry. He had returned
tor this hospital regularly for three vears—now, tor the last
time, “They don’t know me! They come by in a group cach
morning, ask me how 1 feel—what do § need .. AND

When my young friend was desperate. he'd send tor
the voung Fellow atending him (who had once been a
nurse on this unit ). who would sit on his bed. talk w him
and fisten to him, fewch him .. belp him. One can only
hupe the Fellow did not grow 1o completely emulate her

Second, Leon had come to me over about 15 yoars -
atter his retirement. He had severely progressive coronary
. a markedly restricted left ventricadar ejection frac-
tion, and severe small-vessel discase in the cercbral cir-
culation. e had been hospitalized several tinees at the
Conly o survive somchow and carry on.
Fiws view of lile was opumistic, his wayvs courtly and cour
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His last admission was duc to a devastating culmi-
nation of chronic damages: an acute MI profound failure.
and the renal—cuerebral problems commonly accompany -
ing these disasters. Incredibly expert help was provided
by cardiology and nephrology consultants and—miracu-
lously—he once again survived and stabilized. His con-
sultants signed off, as stability held. Leon went home six
weeks after this last admission.

Hle was in the office about ten days later and was
holding his ground. | had returoed to my office o dictate
this visit anel, as he passed my door, he paused. looked at
me intently, and tried to say something bui the words just
didn't come: his eves moistened,

1 knew what he wanted 1o sav. 1 stood and simply
nodded my head 1o him, as my eves moistenced also. Ths
smile was beatific, as he understood the message bad been
conveved | and he nodded, oo

He dicd in his sleep a week or so later, [ will never
forger the inage of that fine old man, framed in my door,
smiling and acknowledging i silent thanks for sharing his
JoRLrney.
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