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EXECUTIVE SUMMAW

Research and Primary Care: Two Dimensions of Prefer-
ence in'Ifedical School Admissions is the last study in a
series, conducted by the Association of American Medical
Colleges, examining'the characteristic'ways in which U.S.
medical schools are similar and different. This is the,second of two institutional studies focusing ontwo
possible preferences in medical school student admiisions:
a relative preferencd for students oriented toward primarycare delivery and a relative preference for students pre-paried for medical research..

Data describing medical-schools, their applicant6 andmatriculants in1976-77 were used. Seventeen measures
were used to define the similarity of each possible, pairof Q4 schools. The results of two different methods ofmddeling applied to mediFal 'School similarities data prp-vided comfatible and compleientary results.

Multidimensionarscgling confiried that there were
essentially two dimensions of difference among medicalschools with respect to the 17 variables studied: Ital -showed the joust distributioAlof schools on the two,d nsions, Subsequent regression analysis served toidentify ite meanings'of several directions in the-spa-tial model. It appears that there are fewer medical

.schools with preference for research oriented students4. 'and more schools giving pteference to -students with goalsto provide health care directly to patients and in geo-, 'graphic areas currently underserved. Most but not all ofthe research schools
have:lower-than-average preferencesfor students oriented toward primary care. Other schoolswith a more limited research orientation, appear to bedistributed smoothly along 'a continuum of difference inthis preferehce for'students with a primary care orienta-tion.

Cluster-analysts identified four groups of schoolsas characteristically different from one another.' Sub-.seauent analysis of-data for schools'in each group servedto identify. each groups' distinguishing attributes. Re--search oriented schools appear to eorm a distinctof instititIonm. Other schools form three classesaccording to the degree of their preference for students,orienteLtoward primary care service.

-L
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A "timultaneous presentation cf the scalitc: and
clustering models provides the most corplete picture of
medical school similarities.with respect to preferenres
for student w4o will*proviReimedical services dixeCtly
through pritharycareldelivery or indirectly through
medical research. The-cluster analysis served to iden-

, tify natural groupiilgs of medical schools thation thg
multidimensional map appeared to differ Smaathly along
a continuum. This facilitated identifying the different
meanings of regions in the spatial map. The interpre-
tation of regions is aore.readily corprehensiblt than
the interpretation of directional vectors.

The p rpose and metho.diof this tudy are explora-
tory and the results must be treated atcordingly. The

. boundaries drawn between schools are only suggestions 05-
possible 'distinctions that`may be identified. Many
schools ce4tainly are the purposes of educating students
who will provide _b types of health services. Tide
dimensions along which schools have been observed to
vary'may only exaggerate s , even triviall;Idiffer-
eces. This is one pitfall exploratory research.

vi
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Chapter 1

INTRODUCTION

(-

t

, One major issue currently confronting those involved

(r'interested in medical education is the admissions prac-ices Of medical schools. Not only have medical schoolsreceived a great deal of attention from the media over4 this issue, but it has also been the subject of concernfrom the courts and Cbngresv The focus of this 'studyis on the ,preferential selection of students, and how it,.relates to two institutional purposes of medical se?ools;
training primary care practitioners and practitioners forunderserved areas, and-advancing mediCal research.

Background
_

The study described'in this report is one of aseries of exploratory studies performed-by the RAMC toexamine the interrelationships among measures of insti-
tutional characteristics and the interrelationships amonginstitutions On those. characteristics. The purpose ofthese studies is twofold: to illuminate pattermain
variation, similarities and differences among schools,and to raise questions and generate hypotheses for fur-ther analysis.

_Previous reports in this series described fivefactor analytic studies, two of which were replicationsof earlier work (Sherman, 1976, 1977a, 1977b, 1977c, andMcShane and Shermanp 1977); four cluster analysis studiesincluding two replications fNunn and Lain, 1976;' McShane,1977a, 1976b, and McShane and Sherman, 1977);.and two
multidimensiongl:scaling studies, one of which was a*replication {Berman; 1977d, 1977e). These studiesfollowed.a common general format. InitiAly, a factor-,-

analysis was performed to ascertain patterns of relation-ship in an assortments of variables from the differentdomains within which medicil #cho61 characteristics maybe measured, i.e., students, applicants, faculty, finances,facilities, 4pd curricula. The results of the factoranalyses werisubsequefttly used to generate factor scoresand sets of variables .on which to cluster hnd scale

The raRgelof characteristics
anaapzed in the earlierst ies was broad,_covering many quantified aspects ofmedilal school variation, and the results'of these studiessk

S



it
provi a basis for comparing schools on a' brded range. of

charac istics. The'scope of the present study is liriT .
tea to two principal characteristics.

Several considerationg have gtided the cond t of

the current studies. As a result of theAexplora cry &
nature of these analyses, preference was giver, t new .

measures and potential new dimensions of institutional.,
variation. Also, since it was observedin earlie -stud-

;k4ies'that'the newer, less well established sch Is ere '

not stable in their patterns of,interrelations ps, the
analyses were further limitve to school that ere
longer established. , -

A. companion stucly in this series of exploratory
b analyses of institutional data examines a range of factors

which reflect the admissions practices df.medical schools
Sherman, 1977c). One of the dimensions sp which medical

schools were found to vary was that deibcribing the pref-
erence given to applicants wha indicated an interest in
primary care practice o ice in small towns. The
per&entage of-matricul t ressing these career pl
varied among establis ed medical schools from 22 to 6
percent. Viewed from a slightly different perspective,
the admission odds ratios for these applicants varied
among the 84 schOols from .51 to 1.27. In .other words,
an applicant at one school who had the career-interests
described above had only one-half as good chance of
being admitted to that school as all applicants to that
school. At the other extreme, there was one school
where the chance of an applicant professing a desire for
primary cane practice or service -in a small town being
admitted to that schoolwas 1.27 times as great as that
for all applicants. This dimension of preferenti#1 ac-
ceptapce of potential primary care practitioners as
additionally found to be independent of other character-
istics of the Schools' admission activities. Primary
Came Orientation,was'the first dim'Ansion selected for
closer examination by this study.'

Another dimensioh which emergedfrom the previous
study was research orientation of.the medical schools.
That factor incorporated such elements as the ac'elemic
preparation of matriculants, preference for applidants
expressing an interest in research and medical teaching,
and an emphasis on sponsored research activities within
the medical ychools. This dimension was similar to one
found in the other facto analytic studies cited above.
This demonstrates the continuity of results from the

2



several studies. The Research Orienta tion dimension was
selected as the second dimension on which the 'similarity
of medical 'schools, would be modeled, both by Cluster.
analysis an& by: multidimensional boating.

6

Models of Similarity

There are several ways to create a model to repre-
sent the,similarities and differences among a set of
medical,schools, or aMong'iny other objects or concepts
with measurable properties. Modeling, generally, results
in a simplification that may be adequate or beneficial
for a particular, purpose. 4 simple model of medical
.schoOls could be prepared by sitply listing the schools
_iirascendIng-order-on some characteristic (e.g., number
of undergraduate meg,icp1 students), Schools having
similar ranks and listed near one another would then be
considered similar with.respecto the property that was
measured. A more refilled model would be created by
developing a linear scale -which would encompass the range
of the measure being used and writing. the names of the
Schools at the point on the scale representing each
school's value on the measure. .A less refined model
would be constructed by dividing the-rank-ordered list. -----of schools arbitrarily into three equal groups of "small*
"medium", and "large' schools. The information conveyed
by eacfi of these models is different, and 'each day be
appropriate. for specific purposes.

More complicated models of similarity maybe neces-sary when the concepts defining the similarity are morecomplex, such as the similarity of medical schools withrespect to both numbers of medical, students and basicscience graduate students. A simple ranking, scaling orgrouping of schools on the sum of theetwo.cOunts may beof little meaning or A scatter plot of schoolnames between coordinate axes corrlsponding to the two
separate _student counts =1.1.1d be mare interesting- andconvey much more information. =cools plotted clos toeach other would be s@ospas *s ar". A simpler modelwould result by assigning each school to one of nine.groups according to large-medium-small on both measures.4 If on(group contained no school names (e.g., relatively
small counts of medical students and large numbers of:11h.D.'students) the model would be even, simpler (8 insteadof 9 groups) yet would be just as accurate in representingtwo long lists of numbers/ Again, schools.listed togethermay be regarded as similar with respect to the two mess-

'

ures, and'passibly with respect to other related measures.

3.13
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MUltidimeAiOnal scaling_ Arid cluster anall,sis-are,
two methods of creating simplified models of medical
school ,similarities when the similarity measures are -

obtained directly or derived from selections of several
measures on which schools vary. -Clustering results in
groupingi of schoels with similar schools in the same
group and dissimilar schools in different gtoups, accord-
ing to a:mathematical criterion. Scaling 'produces a map
of schools, havipg a usefully small number of,d,imensiops,
where distances between schools on-the map correspond
closely to the measured similarity between schools.'
Scaling allows for continuous gradients of difference
in a space of possibly reduced dimensionality, while
clustering represents empirical grouping, without grad- '

ation; itif a-space of full dimensionality.

Overview

The present'study is -an attempt to model the simi-
larities of 84 well-establishedt.S. medical schools with /
respect, to their orientations toward applicants qualified.
for research and applicants interested in deli'vering
primary care or,locating in non -urban settings. These
characteristics are definda by seventeen institutional
variables. The patterns of institutional similarity are
deseribed'by two modeling techniques: cluster analysis
and multidimensional scaling.

It is important to note that the models presented,
in this report are modbls of the activities of medical
schoolk with respect to applicants and matriculants.
They may or may not reflect the schools' 'stated admis-
sions policies, but could provide,an indication of how
each school compares with other schocils in attracting
rand mmtciculating students to train to provide direct
and indirect health care services through primary care
and research%

4,
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Chapter II,

METHODS

There *ere- five 'major method9iogical considerations'
which guided th4-conduct of tile'etudy described in this
report. 'hose considerations were tirthe-selection of

.variables, (2) the selection of schools, (3) the compu-
tation of a, similarity index, (4) multidimensional..scar-.
in and regression,- and (5) cluster analysls., Each' of
thdrfive considerations discussetin detail in the
folliowing sections% .

-Selectiomipf.Variables
4

,Since the concept of similarity is most appropriate-
ly.applieewith referegce t6 some property or character-4
istic Leven though that" characteristic may not be well

.

,defined), theVariableswhich- were used fn this study
*were carefulIy'selected to represent twounderlyinT di
uensions:. research orientation and, primary care orien-
station. These_ two 'dimensions were explicated in Sherman's
factoranitlitic study of thezadmissibns-practices of

. medical schools (Zherman, 1977c), and "orientation" as it
is4used in'thi's context refers to the.orientation of the
applicants for whomeitical sctloolldisplay preference:
The variables which conposed these two factors were

.

analysed ancl'sOme deletioni were'Nrade from the original
list to reduce redundancy. The final data setcontained
17.variables which 'measured either.the_research orienta-
tion or the ptimary care. orientation of the.redical

'schools.
'

. .

Due to. the sensitivity of both multidimensional:
scaling and cluster analysicto extreme or missing data,
the data were_carefialy vegfied:with'origfnal sources.
Missing values far the 'seienteen variables, used were
replaced eit#erwith the value for that school from an
earlies,..year, or with the mean 'of that-variable for dll'
,schotas. Out of a possible 1,428 data points., there wereonly 9 missing values (less than C.1 percent) and no
school was missing data fgr more than one. variable.

0
The medians, means and. standard deviations of -the

17 variables usia'in this study are.preselted in 'able 1:
A glossarY.oVabbreviations used .in the variable labelsis presented in Appendix IA .Three of the variables are
institutional meisure8'whi6h have been foultd in previous

S. Is 5
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,TABLE 1

JIEDIANS S, AND STANDARD DEVIATIONS OF 17 VARIABLES
USED MULTIDIMENSIQNAL SCALING AND CLUSTER ANALYSIS

DESCRIPTION

AMA: % 60-69 ALUMNI DOING RESEARCH OR TCH
AMA: t 60-69 GRADS IN PATIENT CM- '
FRS: AMA EST % ALMS ON FT PAc OF ANY Sal
% MATRICS WHO WERE ALSO ACCEPTED ELSEWHR
MEAN MCAT. SCIENCE SCORES OF MATRC. TOTAL
RAT: HOUSESTAFF TO UNDERGRAD-MD STUD
% TOTAL Expo-gag SPON RESEARCH
% 1ST-YR MD STUD! PRE-MED GPA 3.6-4.04
% MATRICS SEEKING CAREER IN RES & TCH
NIH RO1 GRANTS: MEAN STD PRIORITY SCORE
ADM ODDS RATIO IF RAISED IN SMALL LOC-
ADWODDS RATIO IF INDICATED PR7C.IN SM PLACE
% MATRICS WANTING TO LOCATE IN SM PLACE
% MATRICS RAISED IN SMALL LOCATION
% MATRICS SEEKING PRIM* CARE PRACTICE
ADM 0005 RATIO IF SPEC IN PRIMARY cAgg'
Alm ODDS WM FOR CAREER AS GP ov

STANDARD
MEDIAN AN

5.51 6.t6 .46

9.90 .55

6.15 .35

.46 2.69
620.37' 3.72

.79 .05

23.01 1.22
47.15 1.72'
22.10 1.03

.11' .04 .1

1.03 .03

.99 .02

45.52 1.63
38.22 1.50
45.30 s.o6-

.95 '.02

.91,

52

0,

'.)

13

:70

,721.ps

46.77

413
.07

1.Q3
1.02

45.68
35.25

46.29
.97

.97



41
studies to be related t.;:the tesearch or graduate medical
edudation eMphasis of the Medical schools: (f) the ratio
of housestaff to undergraduate medical students,.(2) the
percentage-of total expenditures for sponsored rasearch
and (.31 ttie mean standardized priority score'of,R01 (single
'investigator) research grant applications. hree other .

variaVles assess the current activity of the schools' ,

alumni: (1) -the percentage. of 1960-69 alumni who were
active in research or teaching, (2) the. percentage of
1960-69 alumni active in patient care, and CO the per-
centage of alumni pn any medical schoolfadulty.

--
,.

.

.The reraiiing eleven variables describe character-
istics of the schools' admission-practices. These var.?,

. iables.include the percentage of Matriculants.in Are54cal ____

school-Who profess a.particular career orientation or
Erreference, the admiasion odds ratio for applicants having-

a particular. orientation, and, the academic preparation of
.

matriculants. The data Os applicants and matriculants to
medical Schools were derived front institutional aggregates
obtained from the WIC's Medical Student Information Sys-
tem (MSIS) for the 1976-77 entering crasses. .TheAe data
are supplied by applidants for research purposes. and not
to be reported to medical school admissions committees.
Schools ,may obtain similar information' through other
channe15.0 sir/

_The,admission odds ratios for applicants with various
charac'te4stics were computed aa relative indications of
medical schools' Preference for students with certain
characteristics. -For a given school, the admission odds
for an ap icant to the school'is defined as the number
of4Matrio ants divided by the number of applicants less
the number of matriculanteq' 1his figuie would represent
the chance\that an 'applicant to a-particular school would

lling at that 'school. In the same - manner,
may be computed for applicants wh have

aracteristics, such el a preferenc r pii-
a background in the arts or humanities. The

s ratio is equal to the admission odds for
th a given characteristic divided by the ad-
r all applicants to a medical schooa. An .

ratio of 1.00 would mean that an applicant
ar characteridtic would ave the same Chance

have of en
admission o
particular
mary care, o
admission od
applicants,v
ission odds
Adtission od
with a partic
of getting intp a medicalosch 1 as-all pplicants; an

scion odds ratio over 1.0 would mean that applicants
wi that'ehar teristic have better-dhance of getting
in; an a sion odds ratio of less than 1:0 would '
'mean a ess tha averige chance 0-getting iarto the school.These sures -y reflect the preference.of each school

"1
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Or or against applicants with certain characteriscs.
they may alsw, to some degAeee ,. reflect/the prefeierce of
some acceptees for certain rchoc;s. Fot a mcreccmplete
explanation ofirthi measures used in this study, see
Sherman (1977c -

Selection'of Schools
,

. , Previous studies in this series have used data from
all medical schools which are ino ation in the United
,States. The results of these early studies have shown
that, newer, still developing school are not as stable
in their patterns of relationships as older schools. In
order to.construct a stable, homogeneous subset of schools
,in,which patterns of v4riation could be more easily de-
tected and interpreted` the analysis was limited to fully,
accredited medical schoo* which granted M.D. degrees '' _
in 1967.

As the result of the_cOilsiderations described above!,
data for 84 U.S.' medical schools were analyzed in this
study. Of the 84 schools, 43 were private and 41 public.

f Their enrollment of undergraduate medical students in
1975-76 ranged fro305 to 1,272 with an. average enroll-
ment of 583.8. An average of 89.9 percent of the alumni
ofthese schools who graduated between 1960'and1969 were
active in patient care in 1973, while an average of 6.9'
percent of these alumni were4ngaged in medical teaching
or reseakch. . V -

Similarity 'index

Prior to the computation of a similarity index, each
of the variables was standardized to have a mean of zero
and a standard, deviation of 1.0. The purpose of the
standardizationiwas to give the variables a' common scale,
thus giving them equal weight in the computation of the
similarity index.

An index of similarity was subsequently computed '7
for every possible pair of medical schools. The similar-
ity between two schools was defined 'at the square root of
the,sum of squared differences between the two schools' -

values for each of the 17 standardized measures. This'
is simply a 17-dimensional analog of the familiar two-
dimensional formula for the length of the hypotenuse of
a triangle:

132%
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In-tile present:case, the 17 " egs" are the differegIces
between two schools' values n the 17 Stindardized vari-
ables.- Two schools with n ly identleal-values on all
17 measures would have a f larity index near zero.
Two sch'o'ols with very diferent' values.would have a large
index of timi/arVy::

%

The.4hdicSs may- be conceptualized as distances in
llzdimengponal space. Such a-space, however, is impos-

. sible/to krisuali14 purpose oltthe multidimensional
scaling-model isk epresent, asX1411'as possible, the
17-dimerfiional space in,a smaller nt.mber of dimensions
that,ckairbe. adily-visualized.. Comparatively, the pur-
pose,of-Cluster alysis is to create groups of schools
such'that al/ schools in a group are similar to each
'other ontthe 17 dimensions and different from schools
in other clusters:

Multidimensional Scaling
.

Metric mvi.tidimensional scaling is a computational
algorithm that accepts,an N -by -N symmetric matrix of
similarity (or dissimilarity) measurements between all
pairs of N oNects, and produces a set of spatial coor-
`dinates for each of the N objects. The mathemAical
underpinnings of metric multidimensional scaling are
detailed 41.4Torgerson 11958) and e*plained in more geqc
eral language in Nunnilly (1967). Basically, the
of distancevis mathematically transformed.!Al_fhen far
-tOred by the principal axes method. In met ic rultidi-,

Aktnsional scaling; the distances must be established ona ratio scale of measurement,. e.g., a dissimilarity
index with d value of 4 must represent trice the dissin-
ilarity betw4en two.objects which have i71iTclex of 2. _

This assumption 1.,s' met when the similarity measures are
,computed frog a set of variables, as was done-here.

In the present study,-metric multidimensional
scaling was performed through the use of a versatile
computer-protgraw, Vino developed at Bell Telephone
Laboratoried and the University of North Carolina at.
Chapel Hibl (Kruskal, et a 1977). The matrix of
.sinilaiitieskof the 24 scE6O as scaled in --twodimensions.

ti

1

-

The najor axes used to plot the "locations" of each
school are' not intended to be interpreted "(Ss are the
priicipal-axes after iotation in factor analysis)." Thelocations-of theschools relative to one another are thet4

/
4
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object':Of,hultidimnsipnal scaling. :ht.conf;guration
of plotted -points can be rotated. or reflected Cr. the rap
without chancing the mode]. If C** cf/the many potSiLle
directiOnt-on,the.spatial map hate meaning, they are
revealed: by' subsequent subjectiv or Objective analySis.
A person thoroughly familiar with many of the schools

. could subjectively identify the - common characteristics
of schools in the upper-left side Otothe rap, say, age.

,' distinguished:from! 'schools in the lower-richt area. A
more objective.(though-not necessarily better) method
is, to draw, a'veCtor on the map.that best -represents
known institutiCnal,yariation with respect to a particular
measuq: Thiej:S'accomplished by using= the two spatial
coordinates apredictor variables and'an external vari-,
atle 9f, interest (or-several, but ngiat a tine) as a
criterion variable in a regressi mael.

Theb-coefficients of the erived regression,egua-
.tfonmay be ased as coordinates ofone point .on a vector
passing through the origin of the space. The vector rep-
resents the directio=n of test ,fit in the spate:- The
_multiple correlation coefficient describes the degree
of that Lest fit. Perpendicular-projections of echool
locations onto the vector or any lipe.parallel to it)
correlate with the criterion vaxiable to the degree indi-
cated by the multipleicorrelation coefficient.. Schools
tar from the center'tin.the direction of the head of the
vector tend to have high values of the critericr variable;
schools projecting onto the tail have low vues. The
'relative values of the multiple correlation coefficients
canbe used to evaluate how well different criterion
variables are described by .the model.

ti

Cluster Analysis

The final stage of the analysis for this study was '

to use the 17 variables, veasuring primary cafe .and re-
search orientations of preferred applicants, to' cluster
thp medical schools into groups of like schools. In
Muth the sane way that factor analysis .is used to examine
patterns of correlation *long variables, cluster analysis
ii used to examine patteens of similarity among objects,,
in this case institutions, across a,nurber of yariabies.
Just as factcr analysis derives groups of items that tare
aimilar to one another and different from items in other
groups, cluster analysis groups together objects (schools)
that are similar to each other but different in some way
.from schools-in other groupA.

10
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As in the earlier studies, the cluster-analysis
was performed in two stepS. The first step,wata
hierarchiCal cluster analysis vsing the method developed '
by Ward (19E3) . Hierarchical eiuster analysis tech-
niques initially view each object as beiOngirig to a
cluster of size 1. In the firif step of the.analysis .
the two most similar groups are combined to form a
single,,larger group of size 2. In each subsequent step,
the two most similar groups are combined into a single
"group. One limitation of hierarchical cluster analysis
is thpt once a combination of .two groups-has been formed,
the Objects which makeup that group;remainjoined for
the duration ofthe analysis. 'By forcing all objects
to be comOined and relikin intact once they are combined,
hierdrchical cluster analysis may cause distortions o
natural clusters by the inclusion of outlying object

To overcome the artifacts of hierarchical cluster
analysis, the hierarohical_solution. was refined through.
the use of a second step, non-hierarchical cluster anal,
sis, which places.:objects into a predeterminedhumbe of
Clusters in sucINS way that a specified %riterion is
optimized., Non-hierarchical-cluster analysis allows
objects to move among clusters until f "best" soli ion
is. found,.and thus reduces the distorting effect of
outlying objeots on cluster siembership. Non-hierarchical
cluster analysis, however, does require specification of
initial estimates of the location of the centers of theclusters as well.

1

In this study, a non-hierarc*ical cluster analysis
technique developed gy Forgy (1965) was used. In this
method, using the number of clusthfs and cluster centroidsspecified bythe user,each object is assigned to theclusteewhiCh has the closest centroid. After all objectshave been tnitisliy" assigned to clusters, new cluster .centroids are computed for each cluster based on the ob-jects assigned to the cluster. The dist ce from each ,object to the centroids of each cluete_js then computedand 'objects are reassigned, if neces ry, to the clusterwhich now has the closest centroid. After the reassign-ment of objects, the cluster centroids are recomputed anda new cycle of computing distances, assigning objects to

.-.

clusters, and recomputing cluster centroids is begun. Thecycle fS repeated until'no objects are reassigned aftercluster centroids have been calculated. This procedure,like the Weird approach, minimizes the differences amongthe obiectsAtithin a cluster.
-sip

:,,, \ 1

\
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In the present study, the 17 variables were used
-to cluster school's using the Ward hierarchical cluster-
analysis approach. The results of this analysis
(presented in'Appendix B) were then usc3 to select
seedpoints and determine the number of clusters to be 'de-
.rived in the Forgy clUster analysis. Forgy cluster analysis
was performed on 8, 6, add 4 clusters using two sets.
of initial seedpointi. lOne,qf the 4 cluster solutions
was selected as the most meanngful representation of .

84 schools on the two dimensions of interest. the
selected cluster solutkon and the two - dimensional, scaling
solution are presented in the following chapters

I

dor

I k
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As s result of the procedures outlined in Chapter
'II,,two representations'of the similarity,of 84 medical
IsOools to-one another were derived. In this chapter a
--,,multidimensional scaling model and a multivariate clusterA

model are presented, evaluated and contrasted with one',
knother. ,Using theii-resUlts, speCific schools, may be'
compared with one another. Finally_ a general inter-
pretation of the overall pattern is presented.

,
4c=-'

Spatial Model of Medical School Similarities
.

Chapter III,

RESULTS

1

Figure 1 presents a two-dimensional model ef
medical school similarities resulting from a qetric
multidimepsional scaling of computed similaritNes.
limitations of space necessitated the use of abbrevi-
-ations of school names. A list of abbreviations nd
school names is presented in Tale 2. Close proi ty
on the.marlike representation r presients:a
gree of similarity witp respect to seventeen input
variables,-while larger distinAs represent dissimilar-lty. For-.example, Harvard and Johns Hopkins are depict-ed as 4milar to ,one another (on the right,side the.map)and dissisilax to Meharry (upper lefty and Ve
(lower left). Harvard is equally similar to John
Hopkins and the.University of Chicago. Jo Hop wsis most similar to ?ale:

the kajor horizontal and ve ical axes ,-'not
carry inherent meaning. What is ..-led by this thethod
are,the distancee'Vetween schoolb, ..t the coordinatesystepolP The direct distances between points onjthe map'correspond closely with, but are not 1, to; the cylaTputed similarity indices, Possible inteirpretations,dfthe meanings of directions and region) in the multi-

, Aimbisional nap pay-be ascertained
through subsequentregression analyiis and by examining data for the

.original variables -for schools in designated regions ofthe space. The former is,addressedin the next section.The latteeis preWented below in conjunction with theresults of cluster analysis.

13 '
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TABLE 2

ABBREi
.

. .

?IONS AND NAMES OE 84 ,MEDICAL SCHOOLS
US IN MULTIDIMENSIONAL SIMILARITY MODEL

ALABAMA UNIV OP Or ALABAMA SCHOOL OF MEDICINE
ALB ALBANY MEDICAL COLLEGE OF UNION, UNIV.
AREANSAS I UNIV. OF ARKANSAS COLLEGE OF MEDICINE

BOSTON
GRAY

UNIV. SCHOOL OF MEDICINE
fe ll GRAY SCH. OF MEDICINE OF WAKE FOREST UNIV.
CAL IRVINE , UNIV. OF CALIFORNIA,IRVINE,CALIFORNIA COLLEGE OF

MEDICINE
CAL SAM 94101 UNIV. OP CALIFORWIA,SAN FRANSISCO,SCH. OF MEDICINE
CASE WES RES CASE WESTERN'VESERVE UNIV. SCHOOL OF MEDICINE
CHICAGO MEO UNIV. OF HEALTH SCIENCES/THE CHICAGO MEDICAL SCHOOL
CIS
COLO

Of CI:Letilii.COLGEGE OF MEDICINE
UNIV. OF CO SCHOOL Of MEDICINE

COLUMBIA COLOMBIA UNIV. COLLEGE OF PHYSICIANS & SURGEONS
CORNELL CORNELL' UNIV. MEDICAL COLLEGE
CREIGHTON CREIGHTON UNIV. sesoovor KEDICINE
DUKE
EINSTEIN

DUKE UNIV. SCOOLOTOL:E.)ICINE
ALBERT EINSTEIN COLLEGE OF MEDICINE OF YESHIVA UNIV.

EMORY , EMORY UNIV. SCHOOL OF MEDICINE
FLORIDA I UNIV. OF FLORIDA COLLEGE OF MEDICINE.
GBO WASH GEORGE WASHINGTON UMIV.,SCHOOL Of MEDICINE &

HEALTH SCIENCES /

MEDICAL COLLEGE OF GEORGIA SCHOOL OF MEDICINE
GEORGETOWN UNIV. SCHOOL OF MEDICINE
BABNEMANN MEDICAL COLLEGE 6 HOSPITAL OF PHILADELPHIA
HARVARD MEDICAL SCHOOL
HOWARD UNIV. COLLEGE OF MEDICINE
UNIV. OF ILLINOIS COLLEGE OP MEDIC,JOE
INDIANA-UNIV. SCHOOL Of MEDICINE
UNIV. OF IOWA COLLEGE OR MEDICINE
JEFFERSON MEDICAL COLLEGE OF ?BORAS JEFFERSON
JOHNS HOPRINS UNIV. SCHOOL OF MEDICINE
UNIV. Or KANSAS SCBOOL Of MEDICINE
UNIV. dr KENTUCKY qou4GE OF MEDICINE
IOWA LINDA UNIV. SCHOOL OF mkoIcime
UNIV. OF LOU SVILIIE SCHOOL OF MEDICINE
LOYOLA UNIV OP CHICAGO STRITCH SCHOOL Of MEDICINE
LOUISIANA TATE UNIV. SCHOOL OF MEDICINE If

GEORGIA
GE 6T1611

HAHNDIAIIN
HARVARD
HOWARD
ILL
IND
IOWA
JEFF
JOHNS BOPKINS
KAN
ET
.LOMA LINDA
LOUISVILLE
LOYOLA
LSO-NO

MARYLAND
MC
MC

BARRY
MIAMI
MINN
MISSISSIPPI,
NO-CO
NC
NEB
NOW YORK 0
NJ

NORTNNESTIIRS
NY MED
01108?

UNIV. OR MARYLAND SCHOOL Of MEDICINE 4,01,1.

MEDICAL COLLEGE' Or PENNSYLVANIA
4,,,1"

MEDICAL COLLEGE or VIRGINIA/VIRGINIA COMMONWEALTH
UNIVERSITY SCHOOL Of MEDICINE
MARRY MEDICAL COLLEGE SCHOOL? MEDICINE
UNIV. OF MIAMI SCHOOL Of CEDICINE
UNIV. Of MINNESOTA MEDICAL SCHOOL IN MINNEAPOLIS
UNIV. OF MISSISSIPPI SCHOOL OF MEDICINE
UNIV. Of WISSOURI-COLUMBIA SCHOOL OF MEDICINE
UNIV. Of NORTH CAROLINA SCHOOL OP MEDICINE
UNIV. OF NEBRASKA COLLEGE CI MEDICINE
NEW YORE UNIV. WOOL OF MEDICINE,
COLLEGE OP-REDICINE & DENTISTRY OF NEW JERSEY/
NOW JERSEY MEDICAL-SCHOOL
NORTINIZSTERE UNIV.0EEDICAL SCBOOL.
MEN YORK MEDICAL COLLEGE
OHIO SATE UNIV. COLLEGBOP.MEDICINE

22



r

fr

OKLA
OREGON

PITT
PUERTO RICO

---20017.SSER
SC
SOUTHERN CAL
ST L:
STANFORD
SUM SUP
SONY DNS?
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UNIV. OF OKLAHOMA COLLEGE-5F MEDICINE
UNIV.' OF OREGON HEALTH SCIENCES CENTER SCHOOLOF MEDICINE
UNIV. OF PITTSBURGH SCHOOL OF MEDICINE
UNIV. OrPUER10 RICO SCHOOL OF MEDICINE
ONIV OFROCHESTER SCHOOL-Of REDICINE-& DENTISTRY
MEDICAL -UNIV. OP SOUT4 CAROLINA COLLEGE OF MEDIC/ME
UNIV. OF SOUTHERN CALIFORNIA SCHOOL OF MEDICINE
ST. LOUIS UNIV. SCHOOL OF MEDICINE
STANFORD UNIV. SCHOOL OF MEDICINE
STATE UNIV. OF NEW YORK AT BUFFALO SCE. OF MEDICINE
STATE UNIV. OF NEW YORE DOWNSTATE MEDICAL CENTER
COLLEGE OF MEDICINE
STATE UNIV. OF NEM YORE UPSTATE MEBICAL CENTER
COLLEGE OF MEDICINE
TEMPLE UNIV. SCHOOL OF MEDICINE
UNIV. OF TENNE$SEECOLLEGE OF MEDICINE
UNIV: OP TEXAS 'MEDICAL BAANCH AT GALVESTON MEDICAL
SCHOOL
UNIV. OF TEXAS SOUTHWESTERN MftICAL SCHOOL
TUFTS UNIV. SCHOOL OF MEDICINE
TULKNE UNIV. SCHOOL OF MEDICINE
UNIV. OF CHICAGO/THE PRITZKER SCH. OF MEDICINE

UNIV. OF MICHIGAN MEDICAL SCHOOL
UNIV. OF PENNSYLVANIA SCHOOL OF MEDICINE
UNIV. OF WASHINGTON sca6ol, OF MEDICINE (SEATTLE)
UNIV. CW'VIRGINIA SCHOOL OF MEDICINE
UNIV.' Of CALIFORNIA,LOS ANGELES,SCH. OFeMEDICINE
UNIV. OF UTAH COLLEGE OF MEDLCINE
VANDERBILT UNIV. SCHOOL OF MEDICINE
UNIV. OF VERMONT COLLEGE OF MEDICINE
WASHINGTON UNIV. SCHOOL OF MEDICINE
WAYNE STATE UNIV. SCHOOL OF MEDICINE
WEST VIRGINIA UNIV. SCHOOL OF MEDICINE
MEDICAL COLLEGE OF WISCONSIN
UNIV. OF WISCONSIN MEDICAL SCHOOL
YALE UNIV. SCHOOL OP MEDICINE

SUET UPS?

TEMP
TENN
TEX GAL

TEX SW
TUFTS
TULANE
U OF CHICAGO
U OF mice
U OF PENN
U OF WASHINGTON
O
UCLA
UTAH
VANDERBILT

o VERNOWT
WASH U.
WAYNE ST
WEST VIRGINIA
NIS
WISCONSIN
YALE

.23



-Directional It terpreions
.

As described in the preceding,,ehapter, multiple
regressiO may be used post hoc indicate possible
meanings of directions. on the rap. Institutional values
for individual measures .are 'predicted' from the pairs
of nee-ling
origin,define the vector; the multiple correlation co-
efficient indicates the'goodness-of-fit. J'

,Nine-iiectors corresponding to the best fit of
nine selected individual variables into the space are
plotted in Figure 2. The multipl&cotrelation co-
efficient describing the degree dirfit is presented be-side the variable-name near the arrowhead on each
vector. A multiple correlatiOn of 1.00 would indicate
perfect fit; zero would indicate no fit. The plotted
vectors all have fairly high associated multiple corre-
lations, ranging from,.73 to .89.

Geverally vectors pointing to the right and lower
-ir.ight.sides of the map correspond to variables related
to the schools' research orientation. Schools in the
right and lower-right regions tend to have relatively
high values on the following variable*: percentage_qf
-matriculants seeking careers fn research and teaching,
percentage-of expenditures for sponsored research, per-
tentage of matricylants also accepted by other schools,
percentage of aluani in research.or teaching positions,
,Mean MCAT-Science soorlo of matriculants.

At roughly right angles to the research dimension
are three vectors reAkesenting measures describing the
relative apparent reference schools give to applicants-.-

expressing intern in fulfilling another mission of
medical schools, e ucating physician's who willprovide
primary care where it is now most needed. The three
variables selected to provide meaning to this axis of
the space include: the percentage of matricdiants con-

' telOating careers in primary care mediCine, the admis-.
sion odds ratid for persons desiring to locate a practice
in a small city or.town, and the a4liseion odds ratio for
persons raised in small cities and towns. (Several addi-
tional variables also fit well on 'the map, but since they,

. provide essentially identical interpretations they are
fot presented.)

17 24
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Wieh the interpretation Provided by the .vectors,
the map can be better used to compare individual schools
with .one another. For example, Vermont, Wisconsin, Iowa,
West Virginia and the University of Washington at Seattle
a`rd *represented as,more'likely to admit students who are
from small (by population.) locations, interested in pri-
Ahry care specialization, and iritereeted*in locating in
small locip.ions tharl are Southern.Calitornia, SUNY-
Downstate, Columbia, Puerto taco or Chicago Medical.
Harvard, the Univeesity of Chicagot Johns Hopkins and

' Yale attract more,students prepared for research careers
than do Meharry, Chicago Medical, Creighton or Hahnemann.
Many less extreme comparisons are also possible.

Cluster Analysis-

The second multivariate model of the similarities
of 84 medical schools on the 17 selected variables was
constructed through the use ii)f multivariate Cluster
analysis. Whereas scaling creates a map of Schools
such that the distances between schdols represent their
similarity on the selected variables, cluster analysis
groups schools so that the schools within a cluster
are similar tc each Other and different from schools ii
other clusters.

The memberships of the four clusters detegmine4U
by the analysis which was used in this study are pre-
sented in Table 3. There are 29 schools in cluster 1,.
24 in cluster 2, 17 in cluster 3 and14 in cluster 4.
The numbers listed opposite thenaznes of each school
revresent the distance in 17 dimensional space of each
school from the centroid .of the cluster. The cluster
centroid is the "center' Point.of'a group of schools
in the 17 dimensional space. The distance of each
school from ,that point is then computed in the same
manner as the initial index of similarity.between any
two sckpols. The distandOs from the centroid may be
'_used-iO evaluate how strongly each school is associated
with its" luster. Schools which have small values tend
to be more representative of the entire cluster.' The,
greater the distance from a school to the 'Cluster .

centroid, the weaker is its 'association with that group.
Por:example', the University of Nebraska, Gebrgetown
University, Northwestern Diversity, and the University
of Pennsylvaniafare the schools which represent, the
Characterietics of the four clusters most closely.
meharry University, the University of -California-.

_ .
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TABLE 3

- CLUSTER MEMBERSHIPS AND DISTANCES OF MEDICAL
SCHOOLS FROM CLUSTER CENTROICS OF FOUR CLUSTERS

BASED ON 17 VARIABLES

., Clustel
-

NEBRASKA I
KANSAS _.

1.8149

2.5226
BOWMAN GRAY 2.9030
.NISSOURT -COLUMBIA 2.9158 '
OKLAKNA '. 3.0833
SOUTH CAROLINA. 3.1355

KENTUCKY - 3.6408

M C OF VIRGINIA 4.1369

GEORGIA - 4.2151

NEW JERSEY 4.3195
NORTH CAROLINA 5.1528

TENNESSEE 5.3025

TEMPLE 5.6595

OREGON 5,0814
ALAIN* 6.1562

ARKANSAS 6.2391

OHIO STATE .: 6.3177

IOWA A6.3305 ;

INDIANA 6.5659

MISSISSIPPI .7.3248

EST' VIRGINIAVIRGINIA 8.8402

LOUISVILLE , 9.0896

CREIERTON 10.3891

WISCONSIN 10.6148

HAHNEMANN 11.3559
VERMONT 11.6952

LOMA LINDA 13.2469

U of WASHINGTON 16.7358

NEWRY 44.3857
*.%

Cluster 3
1
NORTHWESTERN 1.6396

1ULAME 2.4367

BAYLQR 3.1370

TEXAS' SOUTHWEST 3.4075

FLORIDA 3.4646

U of MICHIGAN 4.0280

MIAMI 4.1989

LOYOLA 6.4435

EHGRY 6.8,55

M C of PENNSYLVANIA 6.8771

-BOSTON 7.92E7

`EINSTEIN 8.1087

SUNY DOWNSTATE 8.3738

CASE WESTERN RESERVE 11.1631

HOWARD 11.7292

SOUTHERN CALIFORNIA 14.4186

PUEFTO RICO 23.1973

. -

Cluster 2
IP

GEORGETOWN
,.

k 2.2027
- ALBANY 2.6795

CINCINNATI 2.6824.

M C OF WISCONSIN 2.8989
ST LOUIS 3.3415

ILLINOIS -3.7972

SUNY BUFFALO 3.7972

TEXAS GALVESTON 4.0896

JEFFERSON 4.2357

COLORADO 4:2939

PITTSBURGH- 4.3016

NEW YORK MED 4.3837
MINNESOTA MINNEAPOLIS 4.4603

,U OF VIRGINIA 4.6672
.- WAYNE STATE 5.8616

UTAH 6.1552

GEORGE WASHINGTON 6.2458

TUFTS -6.2746.

W LOUISIANA NEW ORLEANS- 7.8619

CALIFORNIA IRVINE 8.9528

MARYLAND 12.9233
SUNY UPSTATE 11.3733

CHICAGO MEDICAL 11%7684

CALIF SAM FRANCISCO 21.2602

A

20.

Cluster 4

U of PENNSYLVANIA 2.2885

STANFORD 2.8755
WASH U ST LOUIS 3.0477

JOHNS HOPKINS 4.5989

CORNELL 5.1320

NEW YORK UNIV 4.7156

VANDERBILT 5.7453

YALE 6.1803

U OF CHICAGO 13.1077

COLUMBIA 13.7151

ROCHESTER 16.8734

DUKE 17.0538

HARVARD - 18.0488

UCLA 19.2419

1
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San Franci o, .the University of Puerto Rico, and-UCLA,
, in contras are the four g6hoon-Whin-in-least re-

p of their respective clusters. They are,
howdy ser to the centroids of the ,cluster in which
they are paced than to those of any -other cluster.

moan values of the fout'clusters oh the 17
variables on which the clustering was based are present-
ed in Table 4, rrom the evidence presented in Table 4:
it is apparent that cluster 4 is the most distinctive.
The schools in this.cluster had an average of 81 percent
of their alumni from the decade of the 1960's active in
patient care compared with 90 percerit in the other three
clusters. They had 14.6 percent of their alumni in
research and medicarteaching compared with 5 percent
in other groups. '

The

\.

The research orientation of the schools in c
4 is further emphasized by their mean values fo e,

percentage of total expenditures devoted to s nsored
research, the mean standardized priority s res of R01
research grant applidations, the me science
score of first-year medical students, and the percentage
of first year medical students with pre-medical under-
graduate grade point averages between 3.5 and 4.0.

:
The admission praCtices of the Ochools in cluster

4 show a stronger preference for students oriented
toward research than do the schools. in the ,other three
clusters. The schools in cluster 4 had thepighest
percentage of matriculants who professed an4ntdreat
in research or teaching careers and the highest per-
centage'of matriculants who were also acceptea, at other
medical schools. Also, the schools in clustef 4 had
low percentages of matriculants in si,214 towns
or rural areas, low percentageg-of matriculant who
desired to locate their practices in these loca'e ions,
and low percentages of matriculants-who indicated a

L1
desire for careers 'in the primary care specialties
or as general practitioners. The admission odds ratios -

for applicants to the schools in cluster 4 who were
raised in small towns or rural, areas, who desired to
practibe in these areas, or who expressed an interest'
in a career in primary general care were also the

.

lowest of any, of the groups of schools. In fact, the av-
eraged admielioncidds ratios for the schools in cluster
4 for applicants-with the four characteiistics mentioned
above were all beloiv 1.0, indicating that applicants

r
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with any of these characteristics had less of a chance
to enro in ese sc op s a an a app 'can
school.

*

The other three-tlusters.each showed evidence of
preferring studepts with a primary-tare orientatio6 to-
those with a research orientation. Howeverthere was
an appant gradation in 'the degree of preference for

. medical students with primary care orientation arcrig
the=ee clusters.- ThihschoolS in cluster 1 appeared
to the greatest preference for students oriented
tawitd primary care. They had the highestyeKcentage
of triculants with each of The characteristics
associated with a preference for careers in primary
care and had the highest admitsion odds ratios for
applicants with primary careprientation..11CoilOrsely,
the achoolein cluster 1 had the.lowest mean IMPlues
of the foilr cniters on each of the variables associated
with-a research orientation.

411
austere 2 and 3 seemed to-be sbmewhere.between the

extremes of cluster 4 and' cluster in the preference
. for students with research and primary care orientation.
( These schools did not show as strong a preference for -

students with an orientation toward/orimary* care as did the
schools in cluster 1. Moreover, the school§ in cluster
2 showed no preference for applicants'who were oriented
toward primary care (admission odds ratios -all approx-
imately equal to '1.0), and the schools in cluster 3
showed a negatiVepreference for, applicants Who.in-
dicated an orientation toward primary care, nf...hough
an average of almost 90 percent. of their 1900=69 alumni
were active in patient care. It appears as if schools
in cluster 3 are attempting to create a differeatbalatice
in their mix of students.

Scaling and Clustering Result Contrasted

Fiepre 3 presents the results of the multidimension-
al scaling and clustering simultaneously. Three straight -

-lines divide the space'into four regions." The region
labled '1' contains only schools in the first cluster;
' 2', the second cluster; '3', the third cluster and
' 41,the fourth cluster.

A

'Reg nal boundaries are nearly peialpendicplar to the
vecto's plotted in Figure 2. bchools in Region 4 have

r
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FIGURE 3 SIMULTANEOUS PRESENTATION OF FOUR-GROUP CLUSTERING MbDEL
AND TWO-DIMENSIONAL SCALING MODEL OF 84 MEDICAL SCHOOLS
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characteristically high values on the variables repre-
sented by the vectors drawn to the lower right. This is
also confirmed by,the meazie in Table T. For example, 14
percept of alumni'of schools in region 4 are dqing re-
search or teaching coMparpd with 4, 5 and 6 percent in
regions 1, 2 and 3, respectively..

Schools of in region 4 are distinguishable on
the dimension represented by the vectors drawn to the
lower left. is, too, is confirmed .by the means in
Table 3. Fo example;, the percentages of matriculants
wanting to sate in a small city or town are 61%, 45%
and 35% in egions 1, 2 and 3, respectively.

.The d ntion representing a primary care orienta-
. tion also plies to schools in region 4. The admissions
odds ratios nd percentages of matridulants raised in
small pl e , wanting to locate in small places and
seeking primary care speolalizatioh are all higher for
Rochester and U.C.L.A. than.for Columbia or N.Y.U.
Schools in region 4, however,'are more' distinguished
-from other schools by their re ch orientation than
Tfth-respect to their relativelFremprference for potential
providers of primary care.
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The_results of two different methods of modeling 11.

*applied temedical schooli_similarlges data provided
Compatible and complettary rem s.

Multidimensibnal staling confirmed that two dimen-
sions of difference among medical schools adequately
represented the 17 variableS studied. It also showed 41,

the joint distrAution of schools 'on the two dimen-
sions. Su6sequent regression analysis served to
identify the meanings of several directions in the
spatial model. It appears that there are fewer medical
schools with preference for research oriented students
and more schools giving preference to students with
goals to provide primary health care and to treat patients
in areas currently; underserved. Most but not all of the
research schools have lower-than-average preferences
for students oriented toward primary care.. Other '

,`schools, with afore limited research orientation,
appear to-be distributed smoothly-along a continuum of
differenowin thisjpreference for students with-a
primary care orientation.

Cluster analysis identified four groups of schools
as characteristically different from one another. Sub-,
sequent analysis of data for schools in each group)
served to identify each groups' distinguishing attributes.
Research oriented schools appear to form a distinct
.class of institutions. Other schoo form thrut clpsses
according tio the degree of their erence for students
oriented toward primary care sery .

A iiimuhneous presentatiav of ;the' scaling and
yodels provides thet complete. picture of

medical school similarities wit respect to preferences
Kor students who will provide medical services directly'
through primart care delivery or indirectly through
mediOnl'researah. The cluster analysis served to
identify natural groupings. of medical schools that on
the multidimensional map appeared to differ smoothly
alopg a continuum. This facilitated identifying tpe
different meanings of regiOns.jA*the,spatial mae. The
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interpretation of regionvis more readily ,corprehensitle
than the interpretation pf directional vectors.

The`clear separability of schools'in.d' ferept'
clusters bythe use of straight lines dra n the
scaling map demonstrates the compatibilit of the Tesults
of the two modeling methods. Natural crsters of schools,
on the milkareinot readily a0parent tp the eye. Indeed,
the elongated hhapes.of the' second of four regions
suggests that some distortion was necessary to represent
17 dimensions of difference/ in a two - dimensional sim-
plification.

The purpose and methods of this study aie explor-
atory and-the results must be treated accordingly. The
boundaries drawn between schoolsare only suggestions of
poisible distinctions that may be identified. Many
schools certainly share,the purposes of edutating students,
who will provide both types of health services. The dimen-
sions along which schools have been 'observed to vary may
only exaggerate small, even trivial., differences., This
is one pitfall of exploratory research.

It appears from the joint presentation of the
scaling and clustering models, that the schools pro -vidingthe most, even balance.of preference for students
with both orientations are Duke.,. the University of
California at San Francisco., and the ,University of
Washington at Seattle, These schools appeared in separater clusters but -in'the same general area of the map
derived by scaling; Persons familiar with these (orOther) medical schools,. in ways notmeasured.by the few
variables studied here, may better be able to elucidate
such findings. The results of exploratory analy4s
provide' an overview.and a stimulus for further th4oght.

r-,
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APPENDIX A
...-/--

,le/eviations Used in Variable Labels

Systbl Definition

ADMISSION
ALUMNI
AMERICAN MEDICAL ASSOCIATION
ELSEWHERE
ESTIMATED

Nt. EXPENDITURES
FAC FACULTY
FRS FACULTY ROSTER SYSTEM--
FT FULL-TIME'
,GP GENERAL .PRACTICE

GRADUATES
INDICATING
UDCWITON',*

71
/MATRICS MATRfCULANTS

J MEDICAL
NTH NATIONAL`IN8TITyTES OF HEALTH
PRAC PRACTICE .

RAT RATIO
RES RESEARCH
Rol SINGLE INVESTI AATOR RESEARCH4
SCR SCHOOL
SCR SCORE
SPON SPONSORED
STD STANDARDIZED
STUD STUDENTS
TCH TEACHING

PERCENT

ADM
ALMS
AMA
IMSEWHR
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