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ABSTRACT - h . ’ T
An explcratory factor analysis is. used in the study

of institutional preferences in sedical student admissions.” Sources
and pathesgtical derivaticns of 58 institutiorfal variaktles are
presented. Most of the seasures describe attributes related to the

 admissicn process. The remainder were selected to represent cther
dimensions along which sedical schools have Leen, cbserved to vary.
The data for 86 established schools wvere subaitfed to princigal
coiponent.analysis. Frcs several resplting factor patterns, the most
interesting pattern is reported and interpreted. 1he analysis is
exploratory in nature, designed to enhance understanding of v data
ai‘ their potential usefulness for developing and tefting hypothesis
‘concerting institutional variation in. admissivns gpreferences;
Abbreviations used in variable labels'and interpretaticn of the
factor pattern matrix are ingluded iw the appendicés.  (SPG)
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", : .EXECUTIVE soaufly -
. - . }
’ ‘The present report, A Third )
oo ‘the Relations Amony Institutiopa w
o Institutional Preferenees in Medical Student Admissiods,
" ' Ts ene In a Series of studies examining the character- .
- istic ways in which U.S. medical schools "are simirar and

different. The focus of this study is on medical student

admissions as viewed from an. institutional, not individ-

* . - ua}, -perspective. : Lo "

vding aggregations’ of data from, applicants and mat- .
.riculants, -several new_institytional meadsures are derived
that may "indicate digect or indirect institutional pref-

iy erences or may describe other characteristics and out=-"

L . comeg of schools’ admissions programs. Tdgether with

several additional institutional varidi these *

measures are intercorrelated and submifted\to a prin-

cipal co@onegfs analysis.

Among the tentative observations that ware madg
are: ‘- : " - - T

. . ® - - Schools that accept the most highly a ademically
; qualified students are likely to have a res - emphasis.
. Selected students are 'less likely to .be re-applicants or
. holders of advanced degrees. Their graduates- are more -
likely to ,serve on medical school faculties. )

. ® Selectivity on MCAT scores appears to be yelated,
to ‘size of ‘undergraduate medical program. It may that
- schools that process the largest numbers.of applications
\' ' " Pplace greater reliance on test scores for initial scween-
ing. 'This observation is due, in part, to the nature of - .
\ ~ -~ the measures used. There were weak indications that ’
\- - these-schools graduate smaller proportions of persons
\\ who will deliver primary car S .

BN ,® Private schools are more likely than public

L - 8chools to eproll students whose fathers are medical

- ~ doctors. This is independent of another principal

. component that describes the academic Preparation of
‘ new students.

~

. ® Public medical schools may be more likely than
Private. schools to emroll students desiring careers in
T  primary care or contemplating practice in small or rural
" places. More of their students also tend to be from
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'final sect;on.of the report. -

- 4
.® Schools where adiissjion competition: among appli-
cants ‘is greatest are schools that-appear to compgte

- among. themselves for the best studénts. ..These-schools

offer more acceptances for each opening they have to fll}

_These tend to be private schools.

e Although the results are tenums, it appears .
that well-established schools that! have recently expanded
their enréllments are schools that have higher percen- =
tages of women enrolled. It could be that accommodation
wasé made for increasing numbers of women partly throuqh

'expan31on rather than substitution.

L)
[

e Schools that admit greater.pfoportions of )
minorities currently underrepresented in medicine appear

.to give less importance to grade point averages as_an

adnissxon criterion.
L]

Recomendatlons for further stu&y are made in the
!
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H f-' Chapter 1
INSTITUTIONAL PREFERENCE 'IN MEDICAL STUDENT )ADMISSIONS’

Y

N / . T : )

g The demand for medica;'éducation.g:ew dramatically

" during the last decade. The .numbers of me@icdl schools //
and openings for first%wear students also increased
substantially, but not in proportiongto thé demand. As
opportunities for medical education increased and begame
fricreasingly competitive, the admissions process and the

. -~ characteristicrs of medical school applicants and matric-

ulants becamg subjects”of more intensive study than in
the past (Cuca, et al., 1976). \ -
- ' In the most recent in a series of annual dscriptive
sttdies of -eggﬁal school applicants, it was obseryed
* that an applicant's chande of in 1976-77 was
37.4 percent. In 1976-77, 42,155 8 filed 372,282.
applications. Each applicant applied to an average of
8.83 schools. The recent growth in application activity
was observed in the study to be tapering off. A de-
creased proportion.of all applicants were applying for
“the first time. Increased proportions of applicants
were women and members of minority groups also underrep~

resented in medicine. The proportion of applicants indi- ,“'

cating aspirations to careers delivering primary care was’

observed to have increased. A majority of applicants

indicated a desire to locate their practices in places ‘
© with small populations, presumably Places .currently under-

sexved by the health care system in the United States
(cordon, 1977)y _ )

- Institutional Perspective - . * ,
The changes and ‘ther characteristics listed above
describe the total pool of 2pplicants to U.S. medical

. ,8chools. Rach of the 116 schools, ‘however, received

applications from different subsets of this pool. As .
E:g:ﬁel\achools have been ‘ebserved, in other institu-
. s

¢

tudies, to differ with respect to research in-— !
- tensiveness, graduate medical education involvement, - and

_ other ba:ii characteristics, so they may be expected ‘to.

vary ir preferences for students with particular
" personal and sincationcs backgrounds,, Although the

_ '+ .desired outcome of the many undergraduate medical pra-

.
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" This 'is an exploratory study of medical,school ac-

. missions from an institutional perspective: Using aggre-

gations of data from all aprlicants gnd matriéWlants for
& given school, new institutional méasures are Herived .
that may indicate direct or indirect institutional 'pref-
erenceg or may desgribe other characteristics and out- '
comes of the school's admissions process. Such measures
may, may not, serve to differentiate among schools.
The Pregent study presents the pattern of correlations
among the new measures,- and between the new measures and
other known attributes of medical schools.

|8 ‘®
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Background

Since 1975, the Associativf ©f American ﬁedicél
‘Colleges (AAMC) has conducted an ongoing series of studies
examining the quantified characteristics of medical '
schools in the Unitell States. Available data from a num-
ber of different sources are routinely collected and
stored by the AAMC. . The major portion of the data used
in these .studies is accumulated annually through the '
student application and institutional research activities -
of the AAMC and the Liaison Committee on Medical Educa-
tion (LCME). . , . ‘

s Using multivariate statistical methods, the studies

" in this series examine and re-examine several questigns:

Ip what basic ways are medical schools similar and 4if-

£ t? What groups of schools are similar to one
%:er? Mhat .is the global picture of institytional
e larity with respect to specific characteristics?

.Some of the more regent studiegﬁin the series are listed

in* the Bibliography.

’

b &

~ ,u.‘-i;st-exploratcry-igstitutional,study.
in the series to focus on data from the admissions pro-
cess. ‘It presents an analysis of the interrelatijons

.among 58 institutional measuresw A related new report

présents the results of cluster .analysis and multidimen-
biqgal scaling gg medical school sinilarities with respect
to 17 of these leagureé (Shermaji and McShane, 1977) .

Eggioratbry Objbctives

'ﬂ:.The goal of the present study is net te answer
specific research questiops by empirically testing.for-
mal hypotheéeses. The goal is, rather, to explore the )
available data for eviderice of possible relationships ° -
that may.exist among data that are descriptive of medical

1
i

£ . . o
2
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schocls and medical school admissions. To-do this one
might copsider examiging the correlation coeéfficients
describing each relationship betweenh all pairs of vari-

. ables., Given a large number of variables, the problem-
of examining all Such possible pairwise relationships is
prohibitive. Assuming, however, that some form of struc-
ture  exists among the complete set of intercorrelations
of variables, and that the proper variables have been
adequately measured, the task may be seen as a proper
application for explorato factor analysis. 1In the words
of one of the pioneers of this method:

v

When a particular domain is to be investi-
gated by means of .individual [for ocur purposes,-
"institutional®) differences, one_can proceed °
‘in one of two ways.” One ¥an invent a hypothe- .
sis regarding the processes that underlie the: «
individual ["institutional®") differences, and
one can then set up a factorial® expériment or . -
a _more direct laboratory experiment, to test
tfe hypothesis. If no, promising hypothesis is .
available, one tan represent the domain as ’
adequately as possible in terms of a.set of
measurements or numerical indices and proceed
with a factorial experiment. The analysis
might reveal an underlying order which would
be of great assistance in formulating the
scientific concepts covering the particular
domain. In the first casd we start with a
hypothesis that determines the nature of the
measurenents that enter into the factorial
analygis. In the second case, we start with'

. no hypothesis, but we proceed, instead, with
- . a set of mepsurements or indices that cover
- —— - - -——— -the domatn, hoping o discover in the fac-

. 4 ‘torial analysis the nature of ‘the underlying
order. 1It is this latter application of the
factorial methods that is sometimes referred
to as an attempt to lift ourselweg by our
owh bootstraps, because the undergying order ’

- in a domain can be discovered without first
postulating it in the form of a hypothesis.
.+ +,Thip is probably the characteristic of factor
' analysis that gives it some interest as gen-
. eral scientific method. (Thurstone, 1947, p. 55)

H
’

Benrysson (1950) adds that "explorative factor analysis
.is to be used primarily in the mapping of a field about
which we have little knowledge 9x 'developed theories.

. ®
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The results of such -analysis canthen be u,ed for férma-
,tion of: mqre rigorous hypotheses anc in planning enpeia—“
ments” Ip. $2). ., Mulaik (1972) also cites the vafLs cf - ™
. 'exploratory factorhana1y51s in* generating hkypCtheses but
acknowledggs its llmltatlons as a source of _ Kheory:
. W
= Factor analysis can ultlmately/only pro-
visionally estabiish its common. factors ‘as .
P causal mechanisms accounting for. the relation- -
. o ships amonhg variables. : Here factpr ana1y51s .
' ' * ' musgt give ground to experimental dr obse
- . » tional® tqchnigues in which the research h
. a . direct control-or observation of the crucial N
- - - xndependent iables. Still one can think
S ‘ of mahy ‘situations in’ the behavioral, social,
o and é€conomic sciences in which direct contrel
. and observation of the crucial parameters are
- . and will continue to be highly difficult to -
- achieve, and jit is in-such situations that wve
, explct factor analysis will continue to make
oL valuable contributions (p. 362). .

-

Principal cbmpoﬂbnts analy51s, theé form of factor
analysis performed In the present study, is esssentially
., a way of grauping varidbles that tend to correlate

. with one another. The number of patterns o!!rorrelatlons
v1thin and among'groups of variables is sma and more
* manageable for examination, interpretation, and possible
. . hypothesis generatlon than would be the full cgorrelaticn °
matrix. . As such it is ideally suited to overcoming the
problem of "too much data”™ and meeting the present ex-
ploratory objectives. ; .

intended to imply that hothing is known about medical
_ sdhool admissions. The present ins;itut:.q:nal study ©
/.- serves to supplement other more Tocused “"special studies”
' also performed ‘by AAMC oni various aspects of medical
. educatfbn. . , o

Overviev _ . . .

. > ' The present use.of exploratory‘technlques is not

-

¢  Soufces’ and mathematical Merivations of 58 institu-
L tional variables are presentéd in the next chapter. Mast -
‘ of the measures describe attribhtes related to the ad- .
missions process. The remainder were selectéd to rep-
resent other dimensions along which medical schools have
. been observed to vary. The dati for 86 ebtablished schools
- * © were luh-ittqd to principal conponents analysis. From

ll
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several resultlng factoxr patterns, the most interesting -
pattern ie reported and 1nterpreted in Chapter III. The
ana‘jsls is exploratory in nature, designed to. enhance
understandlnc of new data and their petential usefulnéss:
for developing.and testlng hypotheses conhcérning insti-
tutional variation in admissionk preferences.,
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. L. A Chapter II
Lt Y . . . : © .

e . - FWETHOD '

; - - Methodological considerations ‘for this study in-

’ clude definition of variables, selection of institutions),
and principal components analysis. Each of these will
be discussed in this chapter. ' -~
> © ' pata’ Sources and Variable Definit:.ons

. Data used to derlve the neasures used in this study
were extracted from the AAMC's Institutional Profile
] System (IPS).. Most of the data stored in this data base
> are provided by the medical schools on the annual LCME
Questionnaires, Part I (financial infqrmation) and
A °  Ppart II (§tudent, faculty, and program information).
' Additional data are aggregated from the Medical Student .
Information System (MSIS) and the Paculty Rogter System ,
(FRS) to provide institutional-level descriptiaong of
‘a e .applicants, students and faculty. Other data ¢ from
‘-‘ publishéd sources, from the Division of Research Grants
AN .at the National Institutes of Health, and from special
' surveys of the schools conducted by the AAMC.

. - ~ 'rhe focus .of this exploratory study is on medical
-/ school admissions. While some variables' used describe
) ' a variety of general attributes of medical schools, most
of the variables analyzed in this gtudy stem from data -
provided by potential medical students at the time they
“take the Medical College Admissions Test (MCAT) and on
their applications for admission.to medical school in 4
1976-77 via the AANC's American Medical College Applica-
tion Service (AK:AS). .

N ‘The data from individuals ,gre taﬂied, averaged or
- ~otherwise summarized to become Institutional wariables.
Some of the institutional variables were £ er trans-
formed into petcentages, odds, odds ratios, and differ-
_ ¢ ence indices for use in the.analysis -to reflect addi-
tiﬁal chmcteriltics of each school '« -admissions pro-

-
-

. The medsures for each school derived fron MSIS “for
use in thie analysis are:
: - ) A. Means, The mean MCAT-Science segre for all
2 na culants and the Mean’ MCAT-Verbal score

. o7 for matriculants ' reflect the level of aca-
) demic aptitude and preparation of the entering
i . . , class.
:A L ’ 3 4
-14

3
'
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3
B. Standard Deviations. The standaré ceviaticns
of.the MCAT-Sciehce ahd MCAT-Verbal scocres fer
all matriculants reflect the variability in
the level of academic preparaticn of the
entering class.

C. Admission Odds. The admission odds is defined
as ! * e

Nunccr of Hitriculaﬁts
Number of applicants-Number of matriculants

This reflects the overall likelihopd that an
applicant would matriculatq at the school,

" Note: This is not "acceptancg odds,” since
not all accepted applicants matriculate.
Indeed, many are accepted by more than one
8school. A better term may have been "matricu-
lation odds.”

D. Admission Odds Ratios. The admission odds
" Tatlos are derived 1n two stéps. The adwission

odds for persons with a particular character-
istic isdefined as:

Rumbér of matriculants with characteristic x
Number of non-matriculating applicants with x,

where "characteristic x" might represent, for
éxsmp;e, being a biology undergraduate major. '
Such a measure, not used directly in the
analysis, would reflect the likelihood that an
applicant with a particular attribute would
matriculate in the schopl. The admission odds
ratio for a particular characteristic ‘is de-
’ as: . s
Adnission odds for applicants with characteristic x
Admission oddd for all appiicants

The odds ratio reflects the effective relative
+preference of the school for applicants who
possess the given characteristic. (The meas-
ure may also reflect, to some degree, the rel-
ative preference of ‘applicants to accept a
plagé at that school. ? vValues greater than 1.0
reflect preference for persons having the given
characteristic. Values less than 1.0 reflect
preference ‘for persons without the character-
A3
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iStic.' Values about equal to 1.0 reflect eftec-
‘tive indifference. Characteristics for which
institU#ional odds ratios were computed 1nc1ude

’éeing le i"’ 13
beipg Bla rican IndlantﬂChlcano. or

ua1n1and Puerto Rican

. hold advanced degree

» majoring biology or "pre-med"”

majoring in humanities or arts

majoring in physics or math

majoring in-social sciences

having.taken the MCAT only once

desir%ng career in general/primary care .

desiring career in research and/or teaching

planning, to speciallze in a primary care
fielﬁ

planniqg to spec1alize in basic medical
scientes

contemplating practice in small city (less
than.2,500) or small tovn (less than
50.900)

having.a father who had graduate for pro-
fessiondl education

having a father who is an M.D.

having been raised in auemall city or town

-~

-

>

having'bpplied to a medical school in prev-
ious years.u-

These measnres “may not necessarily indicate an
institution's relative preference for (or self-
selection by) persons possessing these character-
istics. These measures may simply be related to
other'characteflstics that are of immediate
relevance .to"an admissions committee's assessment
of .an appficant 8 potential. 'The effective result
is measdred by the odda ratio.

Oddt.:ztios are independent of two potential
sources o} bias, an unusual proportion of the
school's applicant pool having a given charac-
teristic, and an unusual number of applicants

for each openinq.
The percentage of

' Perce %;ge of Matricnlantsq
matr ants at each school ghoc have a certain
characteristic is defined as:

100 x nunber of natricnlants with the characteristic
nulber.bfﬁhatriculants
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Such perocentages describe the cutcore of the
admissions process. They are not.independent
of possibly unbalanced characteristics of the
school's applicant pool. They*are independent
of the number of applications for each opening.
. Percentages of matriculants werefpopmputed for
thg/follow1ng*characterlstlcs.

_being female -
“being Black, American Indigi, C¢hicano, or .
Mainland\Puerto Rican .
holding an advanced degr e
having‘majored in biology or "pre-med"
having majored in humanities or arts
having ma3ored.1n phy81cs or math
having majored in a social science
-~ ~having taken the MCAT more than once
- desiring a career in general/primary care
- desiring a career in research and/or
-teaching
planning to sgpdialize in basic medical
sciepnce *
contemplating practxce in a small c1ty or
small town
having a father who had graduate or pro-
fessional education
having a father wha is an M.D.
having been raised in a small city or
small town
having been rejected by medical schools 1n
previous years - -
having also been accepted by another medical
school , \
. Indices of Difference, For four applicant
* characteristics that- &bre more continuous than
" categorical in their original measurement,
indices of the difference betweenh each school's
applicant pool and matriculating class were
computed. The four characteristics are:

age - .

MCAT-Science score
. MCAT-Verbal score

Grade Peint Average for courses in biology
* chemistry, physics and math.

-




index for each characterlstlc (except age).

was defined as fellows:

A - Xt - X appL
INDEX =

—
o inrr * 8%appL ,
Fuarr ¥ arpr ‘

’

where.nxfﬁ means mat:iculan R APPL means

L. o . applicanté, X {s the mean, s8¢ is the varjance, - -

N and N is the number of applicants or matricu-
lants, depending on the subscript. In the
cgse of age, ‘the difference in the numerator

: is reversed and computed as mean age of appli--"
‘. . cants mipus mean age of m#triculants. TY
: Al

index is related to the t-statlstlc.
. matriculants, of course, were applicagts, and
- tHe two groups overlap. It is expected that
this would lead to an index -that is smaller
and more comservative, than Would be.a truly
independent t-statistic. A large value -

(relative to another school value)

of an 2ndex would indic&te relatively

greater effective discrimination #th

respect to the given characterxstic. The

The measures do not necessarily indicate

that schools: discriminate among appli-

r o\ cants on the basis of these character-
istics. The characteristics may be re-
lated to other attributes that are care-
"fully considered. (The means of these_,/

b . ) four indices for all schools seem to . indi“-

. - cate that, in the selection of students,

’ schools pay most attention to grades, -
MCAT-Science next, HCAT-Verhgl third,
s and age feast .) -

G. Katig of éggsggggces to Matriculants. Medical
8 recognize at most a cants apply

to several schools and t the'aofe highly

qualified licants ive competipg-offers -
) ) of accep 8qgg§}l thetefore, ‘send notices
. of acceptaneé to than they expect

‘. - to matriculate. The experience of each school
A is different. .The ratio of acceptance offers
S to matriculants may or nay not measure the
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relative attractiveness of the sclools to
applicants. Schools with lower values may ke
considered mpre attractive to its aprplicants.
The percentage of matriculamts who were alsc
_ accepted elsewhere, defined above ir paragraph

. E,: i8 another potential measure of institutional
- attractiveness used‘in this study. . .

"
L

H. Participation in AMCAS. The American, Medical
. College Application Service  (AMCAS) enables.
‘e * . applicants to apply to several medical schools
K ' with a2 single application form. ‘'The convenience
and financial incentive Qf this service sometimes
result in greater numbers of applications per-
opening filed at schodls that participate in ’
the AMCAS program. Participation versus non-
participation was coded as a binomial institu-
tional varisble and included iw the analysis
: to signal possible artifactual bias in the ' -
. . Tesults, gzaaination of the means of 58 var-
' iables for 19 AMCAS schools and! for 65 non-AMCAS
o schools revepled sqveral significant diffeT-
. ) ences betweeh the two grobps. BRBreliminary
results of multivariate analysed, however,
- ! revealed no major difference in the overall
‘ patterns of correlatipns among these variables
for all schools' data fcr AMEAS schools'
data analyzed separately. |
In addition to the measures dbrived from
MSIS to reflect institutional chatacteristics
of the admissions process, several measures of
othe? institutional characteristids were in-
cluded- in the analysis. The additional vari-
- ables were included tqo explore the! possibility *
. that other institutional attributes may be
ot \\Eflated to admissions. Selected variables ’

-

)

. describe:

——

. A. Alumni Characté%istics. Data pub-
- .+ 1lished by the American Medical Association
: " were used to compute, for each school's
. . graduates.of ghe 1960's, (1) the percentage ‘o
N ' . .in patient €, (2) the percentage in ’
- - . - . gener practice, internal medicine or
) . . ics, d (3) the percentage teaching
N ‘ < « or doing .regepxrch. Data from the Faculty
a Roster Sys were used to estimate the .- -
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percent of alumni servi fulkl-time on the
, Aacpglty of any medical s 1 as of 1977.

..*B. Residency Programs. From data provided
" by*the schools to a special AAMC survey, the,

", percentage of residency positions in gen- .

- Y9eral ,~family, internal or pédiatric medicine
was computed. The ratio of the number of
housestaff positions to undergraduate med-
ical students was also included in the -
analysis. ' .

¢C. Medical Program Sizé, .The number of
undergraduate medical students and the
amount ‘of regular operating .revenues were
included. in the analysis. -These variables

- were used to signal possible effects of ’
program size on the admissions process.

D. Research. The relative extensiveness

of a school's research involvement was
represented by the percentage of total
expenditures for sponsored research.
Another aspect of the rés h environment .
was represented by the mean prio#ity score
assigned by NIH (standardizgd within study
section) to all single-investigator (Rf1)
research grant applications submitted from
the medical school in FY 1976. .

E. Development.  The annual rate-of growth
in nuwbers of first-year students from 1970
tp 1975 was used in the analysis.

3

~

. P. Control. A _binomial variable, coded '
. 0.0 For publicly controlled schodls and

.~

.

1.0 for private schools, was used in the .
analysis to identify variation in admissions
characteristics that may be related) di-
.rectly or indirectly, to a schoo}'s type

of oynq;shlg.anq control. ’

. Table 1 pregé;tb a 1ist of all variables used iy the
analysis with the means, médians and stdndard devidtions"
of data for all 84 1s used "in the analysis. The
selection of schools described by these data is detailed.

‘below. A gl of abbreviations used in the variable
A . labels is presented in Appendix A.  Complete descriptions
- - of the sources and computation for each variable are avail-
E ' -able’ in an appendix of
p 8¢ G 1s, 1975-76 (Agro, et al., 1977). The
<. . Six-character ¢ode may be usdd for cross-reference. [ //
g ' = * LT -
: e
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*  pata-#Nsilsble for 77 schools.

«e Data

nail%t for 81 schools.
4

1'/ » -
] X ‘ 'i
. , . ‘
' -
. N TA.!L! 1 -
i N N
' MEDIANS, MEANS, AND STAMDARD DEVIATIONS OF
- ) 58 VARIABLES DESCRIBIRG.B4 U.5. MEDICAL SCHOGLS
] ‘,‘ -
STR368 MEAN MCAY.VERBAL SCORES OF MATRC.TOTAL 576.18 - 573.09
ST™371 MRAN MCAT.SCIENCE SCORES OF AaT#C.TUTAL 624.45 » 637
STR372 STD DEV MCAZ.VERBAL MATRC.TOTAL 77.93 *77.78
STR375 SYD DEV MCAT.SCIENCE MARRC.TOTAL 64.5?7 65 49
SYC126¢ ADMISSION ODDS 0.04 0.08
STC129 ADMISSION RATIO IP FEMALE - 1.00 1.02
STC134 ADMISSION ODDS RATIO IF UNDERREP MINOR. 0.80 0.58
STCI36 ADM ODDS RATIO POR ADV DEGREE BOLDERS 0.63 0.76
STC138 ADRM ODDS RATIO POR PREMED & BIOL MAJORS £0.96 0.96
STC140 . ODDS RATIO FOR BUMAN & ARTS MAJORS 0.95 1.05
STC142 ODDS RATIO POR PHYS SCI & MATRE MAJOR 1.14 1.19
STC144 ADM ODDS RATIO FOR SOCIAL SCIENCE BAJORS 0.82 0.32
STC147 ADWM ODDS RATIO IF MCAT TAKEN ONLY @WCE 1.25 1.24
S#C151 ADRM ODDS RATIO FOR CAREER AS GP 0.% gy 0.51
STC153 ADM ODOS RATIO FOR CAREQR IN RES ¢ TCH 0.92 Eeld ;00
STC157 - ADR ODOS RATIO IP SPEC IN PRIMARY CARE 0.97 9.95
STC159 ADM ODDS RATIO POR BASIC SCIERCE -#uCLIN 0.87 v 0.95
STC161 ADS ODDS RATIO IF INDIC PRAC IN SM PLACE 1.00 0.99
STC763 ADW ODDS RATIO IF PATH BAD GRD - PP I3 i-g; 1.09
! STC167 ADR ODDS RATIO-If PATICR IS MD : 1.13
STC163 ADM ODDS RATSD Ir RAISED IN SWALb LOC 1.03 . 1.03
STC171 ADRM RATIO POR RE-APPLICANTS 9.77 % 0.81
STC172 % MATRIfULANTS W80 ARE FEMALE 23.43 24.35
STC173 % MATRICULANTS PROM UNDERREP MINORITIES 6.29 8.65p
STC174 3 MATRICULANTS HOLD[WG ADVABCED CEGREES 7.87 , 8.57
STC175 3 MATRICS MAJORED IN BIOLOGY OR PREMED 60.49 60.00
STC176 A _BATRICS MAJORED IN HUMANITIES AND ARTS 3.03 ' 3.59
STC177 % WMATRICS BAJORED IN PHYS SCI & WATH 20.67 22.14
STC178 % MATRICS MAJORED IR SOCIAL SCIENCES 8.83 2.60
179 % MATRICS WBO, TOOK MCAY MORE THAM ONCE 3.00 35.46
-STC180 & MTRICS SEEKING CAREER IN KES & TCH 20.13 22.10
.STC181 3 MATRICS SEBKING PRIMARY CARE PRACTICE 46.29 45.30
SIC18{° % WATRICS SEEKING SPCLIN IR BASIC SCI L2 2.06
STC183 % WATRICS WANTING TO LOCATE'IN SM PLACE 45.68 45.52
STC184 3 WATRICS PATJERS BAVE GRAD OR PROF EDUC 37.15 19.06
STC186 1§ MATRICS HAVING %D FATHERS 13.77 14.86
STC187 % RATRICS RAISED IW SMALL LOCATION 35.2% 38.22
STC188 8 MATRICS WBO RE-APPLIED TO RED SCHOOL 19.71 20.89
STC18% 3 MATRICS WHO SEREZ ALSO ACCEPTED ELSEMHR 26,91 - 346
STCO1Y 3 1ST-YR STUD: PRE-MED GPA 3.6-4.0 46.77 . 47.15
STC130 INDEX OF APPL-MATR AGE DIFPERENCE 3.24 3.40
ETC145 INDEX OF RATR-APP], BCPW GPA DIFPERENCE 8.68 . 8.73
- SYC148 IRDEX OF MATR-APPL WCAT-VERBAL PP 3.7 3.65
STC149 INOEX OF MATR-APPL WMCAT-SCIEWCE pIFP 6.24 6.56
STC191 RAT: ACCEPTANCE OPFERS PER ENTEHING STUD 1.56 1.66
INR172 RED-SCBOOL.IE ANCAS IR 7€-77 (1=YES,0=mO) .85 0.77
SYC12I ANA:1 60-69 GRADS IN PATIENT CARE . .26, 89.90
STC120 AMA:% £0-69 GRADS IN GP Im OR PED 33.3%0 .33.81
STC192  AMA:% 60-69 ALOMNI DOING RESEARCH OR TCH 5.51 6.86
_STCIFR PRS:AMA ESY U ALONS OW FT PAC OF ANY SCH 5.07 6.15
STC119 % ALL 75-6 RESDWTS IN GP FR IR OR PED® 38.40 37.80
STCO43 RAT:BOUSESTAFY TO KD STOD 0.70 0.79
STROCY § UNDERGRADUATE MEDICAL STUDERZS o,  5%.50 $83.80
~ INCG8N REG OPER REV - ADJ TOT mINUS SPONS ($100C)**  16061.85 18417.25
INCO1? V TOTAL EXPD FOR SPOM RESEARCH 21.88 33.01
1147 BIN RO1l GRANTS: MEAN STD PRIORITY SCR 0.67 0.11
STC194 ISY-YR CLASS AMNL GROWTH RATE 1970-75(%) 3.87 , §.68
7 1MR@02 COWTROL: O=FUBLIC, 1=PRIVATE 0.48 0.4%

..
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_ '-. The approximatp correspondence between the institu-
tional admiesions dtatistics and the statistics that
best ‘describe admigsions from the perspective o}- the
. individual applicant may be demonstrated as follows.
Values of the admissions-6dds among schools range from
.01 to .37. The mean.value is .082 (equyivalently about
8:100 or 1:12.5), the median is .041. The median (or
otrer overall estimate) admission.odds of .041 may be
otransformed into the probability that an applicant apply-
“ ing to one school will matriculate at that school: .041 =
(1 + .041) =-.039. The probabhility of not matriculating
at one school, then, is (1 - .039) = .961. In 1976 the
average applicant applied to 8.83 schools. The probabil-
~% ity of being rejected by all of the schools is .96l
raised to the 8.83 power, = .70. The probability of peing
accepted by (and prebumably matriculating at) only one
school is equal to one minus the probability of not——
matriculating at any school, I ~-..70 = .30. This number
. derived from the median odds ratio, approximates the 37.4
percent admissions rate for individual applicants. The
correspondence is only approximate. Starting with 37.4 ‘
percent and working backwards through the arithmetic X '
ylelds an estimated odds ratio of .0545, a value between S
"the mean (.082) and the median (.041). —

X

Sélectidn of Schools

Based on the experience of previous institutional
,studies in this series, it was believed that a pattern
- in the correlations among the set of new variables would
be most easily detected if the schools analyzed were
limited to older, established schools. Established
gschools are mbre likely to have complete and stable data.
- , J -
. The 84 fully -accredited medical schools, granting
) " M.D. degrees before 1967 were selected for analysis.

Principal Components Analysis

, Principal components analysis is one of several data
‘ . reduction procedures kriown generally as "factor analysis."
The ain’'is to.reduce the entire matrix of correlation co-
efficients between all pairs of variables_into a smaller,
, more easily decipherable matrix without losing much of
h the information about how well pairs of variables are re-
- . lated. The smaller matrix of numbers, called a "factor
pateern matrix,” may be used to see.how related variables may
be grouped together and distinguished from less strangly or

\

. .
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’ i
unrelated vatriables.’ -
In the present study the 58-by-58 matrix of corre-
lation coefficients was computed allowing each coefficient
to-be based on as many paired ébservations as were avail-
able. Since some data were missing for some medical
schools, differenf coefficients were based on .
different numbers of pdirs. The diagonal elements in ,
‘the correlation matrix contained "1's," the correlations
of each Warjable with itself. The matrix'was "factored”
initially into 14 components (the number having eigen-
values greater than unity) accounting for 81.3 percent

of the variance in the full matrix. Separate varimax
rotations were performed on the initial-14, 13, 12, 11,
‘10, 9, and 8 components. Of these, the thirteen com-
ponent solutionh, accounting for a total of 79.3 percent
-of total variance, was the most interpretable and was
chosen for closer examination, presentation and interpre-
tation.

‘“Vdu.

2




- Chapter III

RESULTS AND DISCUSSION
.

Thirteen Component Factor Pattern

As a result of the procedures outlined in the pre-
vious chapter, thirteen numbers called "factor loadings"”
were derived for each of the 58 variables analyzed. The
absolute value of the loadings represents the degree to
which individual variables belong to each of thirteen
groupings of variables. The set of factor 1 ings is
arrayed in a "factor pattern matrix" having one row for
each vdriablée and one column for each "principal compo-
nent® or grouping of variables.

The thirteen component rotated factor pattern
matrix is presented in Tahle 2. The rows of the matrix
have been sorted to facilitate the identification 4
variables that grouped together on the basis of their
mutually high igtercorrelations. The largest values
(in absolute value) in each row, and other large values
have been accentuated by "boxes"; moderate values have
been marked with asterisks. To the right of each row is

. the communality of each variaile, h2, equal to the sum
of sguares of the valuep in edch row. These numbers
refleet the degree to which the information carried by
each varipble is contained in ali rotated components.

As ‘a preliminary example of the interpretation of
the numbers in the matrix, consider the first row. From

records, the percentage of graduates of the 1960's
who are now doing research or teaching, the v#riable
labeled "STC192," i# seen as strongly related to the
first group of variables since its value in the first
column is large (.84). - It is related to some general
characteristic common to all variables in group one, per-
haps a research emphasis or prestige in the eyes of
‘academically well qualified applicants. It is unrelated.
to the general char&cteriaticg underlyiny each of the
other twelve components since (looking across the first
row) {ts "ldoadings” on those components are all very
small. ‘The sixth variable in the first group, the per-

» centage of matriculants indicating, at the of the
qualifying exam, that they would 1ike to pwfsue careers
"in" medical research or teaching, is related most strongly

to.the.first group of variables (.66) but is also in-
versely related to the seventh group (-.52). Thisg is *

.’ié( - .
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Lncerstandable since the saventh component s;ems

tc consist of variabtles related to a schoql's preference
fcr persor.s seering carcers in primary care. There are
12 variatles with primary loadings on the first compo- '
rent, and seven variables, from other principal compc-
nents that have secquary associations with an insti-
tution's research/acaderic orientation. 2dditiopal
instruction in the interpretation of entries in a factor
pattern natrix is given in 2ppendix F.

The 56 variables formed 13 groups that seem to
reflect distinct and empirigally incdependent ways in
vhich medical schools differ from one another. These*®
principal components of variation are tased on the
admission actions taken by the schools &né by their
applicants) ard may or may snot reflect dliberate policy
differences, different historical development, or, in
sore cases, meaningless random (chance) variation. Each
of the thirteen grqupings is discussed in the following
sections. It chould be kept in mind that the analysis
is exploratory ané that all interpretive otservations
are strictly tentative hypotheses.

(1) Academic Selectivity and Research

As characterized by the variables named in the
first twelve lines of Table 2, the first principal
component seems to describe’ the extent to which a medjical
school selects and trains its students for potential
research careers. Such schools may be typified by rela-
tively greatar percentages of recent graduates in re-
search or teaching positions and smaller percentages
involved. in patient care- (note negative loading).
Schools with a high value for this component expend rel-
atively greater amounts of funds in sponsored research
activity. On the average, schools at the high end of this
continuum receive better (lower) priority scére assign-
. ments on their research grant applications. Their alumni
are more ljkely to be on the faculty of a medical school.
The research intensive schools characterized by .

this component also tend to have more graduate medical
education jnvolvement in proportion to the size of the

undergraduate medical program than do typical schools.

i Students enrolling in the schools high on this con-

tinuum are likely to have also reteived acceptance noti-
ces from other schools. . More of these students indicated
an interest in a career in academic medicine or a desire
to specialize in one of the basic sciences. On the aver-
/

’
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age, they tend to have exceptionally high MCAT scores and
pre-medical grades. It is less likely,. than is typical
for all schools, that these new students had re-applied
-to medical schcol cr had re-taken the MCAT™. Finally,
the first principal component indicates that holding an
« M.A. or Ph.D. does not appedr to better one's chances
for ‘admission to a research-oriented me®ical school.

.{2) Size and CHoice

—~

4
‘The second component consists of five variables,

most prominent being the number of.medical stydents at

‘a school, indicating the size of the undergraduate medical
program. The factor loadings indicate thet larger schools
have larger amounts of regular operating revenues. Large
schools also have the highest values of thé indices of
difference between applicant MCAT scores and matriculant
MCAT scores. It appears that the schools that discrim-
inate most on the basis of test scores are thé larger
schools. K Since larger schools probably receive lmrger
numbers of applications and a wider range of applicant
test scores, the opportunity to select persons with .
higher scores may be greater. Alternatively, the neces-
sity of screening excessive numbers .of applications may

 lead to a greater reliance on test scores.

. ' ‘Although the indication is not strong, it appears
that larger schools that rely on test scores have smaller
proportipns of graduates entering the primary care fields
of general practice, internal medicine or pediatrics.

. Some of these exploratory observations may be due, -
at least in part, to the nature of thé measures used. -
The indices of difference between applicants and matri-
culants are not completely independent of enrollment as
would have been desirable. Fiuture studies may eliminafe
this deficiency by constructing a different index.

" (3) Biological versus Physical Science Preparation

Several of the 58 variables amalyzed pertain to the
undergraduate major fields of applicants and matriculants.

- Table 1 showed that the average matriculating class con-

. sists of 60.0 percent pre-medical and biology majors and
22.1 percent physical science and math jors (who pre- -
sumably also studied subjects prer te to medical
training) . The third principal component of institutional

' variation suggests that schools that.show exceptional

' preference to students with biological science training

-« also show less (than avergige) willingness to accept
‘ *
T
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- . students with physical science backgrounds. Thege géla-
tive preferences appear to be independent of admission

- preferences for majors from the social sciences and
humanities (see section (5), below).

The correlation between the admission odds ratio
~for one major_and the percentage of matriculants who had
that major may be to some degree artifactual. It is under-
standable that schools evidenting preference for certain.
types of applicants would tend to enroll greater than

average proportions of such persons.

(4) Fathers in Professidus

The percentage of matriculants whose fathers are
medical doctors ranges from 2.7 percent at one school
to 29.5 percent at another. The tendency to matriculate
_.disproportionate numbers of sons and daughters of fathers
“with graduate and professional education, component four,
appears to be independent of the academic preparation of
the ma culants, component one. The tendency to matric-
pl offspring of the educated d6es, however, appear to .
be more characteristic of private schools, since the
loading of "public' versus private" variable is related

to this component and only one other.

'(5) Social Science and Humanities P;eparation

-

. The fifth prég:ipal component consists of four var-
iables that .descr the odds and percentages for matric-

ulating persons with undergraduate mdjors in'the social
sciences and humanities. Institutions showing evidence

of such a preference are not necessarily the same insti- :
tutions with a predilection for’ or against biology or -
physics majors. . '

! .

(6) Ré-Agp;icihés and Age

Persons who have been rejected by medical schools
in gge yeartnsually hav: a. lower chance of admission in
a subsequent year than do first -time applicants.
sixth component indicates that schools ére gggappf?gants ////’
stand a better-than-usual chafce of admission are also
schools that are more likely to admit persons holding"
advanced degrees, and less likely to show a significant
difference between tlie mean age of the applicant pool
and the mean age.of the matriculants.

It may simply be that some rejected applicants who

-

-
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re-apply to medical school spend the interim in advanced
study in‘universities. They take the MCAT again. They
also get older® There are no consistent characteristics
-0f schools that have greater than average acceptance

. rates for such persons,. except=that they are not likely

to be the strong research schools.

’ | '

(7) Prmrl Care Or;gntation c

In recent years public attention has focused on e
continuing need for more primary medical care and fof
‘better distribution of physicians' services to persons in
rural settings. The seventh principal component of in-
stitutional variation shows that the tendehcy fgr a scheool
to matriculate persons raised in places of lew pulation,
indicating an interest to return to a small place, or
expressing.a desire to have a primary care practice is
not strongly related to other dimensions of institutional
diffefence. The research (first) component, however, has
small but consistently negative loadings from all seven
variables that constitute this compohnent, 1ndicat1ng a
possible inverse relationship between research and

v

'~ primary care training. Other secondary loadirgs suggest

that public medical schools tend to enroll larger-than-
average percentages of persons seeking a rural and/or . °

. primary care career. , ’, /7

£8) Adlission 0dds and Type of Control

-

Admission odds was computed as the ratio.of the
umber of matriculants to the number’ of applicants. who
did not matriculate. It expresses the chance that an
applicant to a given school will matriculate at that
school. It appears, in component eight, to be related
only to whether a school is public or private. The
chance of matriculation, it seems, is higher at public
schools. Public medical schools tend to receive fewer
applications per opening. Their applicant pools may.tend
to be smaller because they reserve most of their places for
:Ln-:tate residen . HNon-residents are less likely to
app Y° -t

It was apticipated (in Chapter II) that the ratio
the number of acceptamces a school makes to the
number of openings in the next class would indicate the
relative attractivenegs of. the school to better appli-

cants who are wcepte&sby several schools. In the

‘eighth component, this ratio appears to be related.to
,admission odds. Schools where admission competition

.
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. pools.

-

-:among applicants appears to be stiffest are also schools

that make the most acceptance offers per opening, that is,
that seem to be competing with other schools for the best
gtudents. As obSqrvedlabove,rthese tend to be private
schools.
¥y s £ [
- The other ‘antigipated indicator of institutional
attractiveness, the percentage of matriculants who had
also been accepted -elsewhere, was found to be related
to academic bSelectivity and research intensiveness (com-
ponent one, above).
) - .
(9) Vvariation in Academic Preparation

14

»

Variation 1in the academic preparation of first-year
students, reflected in the standard deviations of their

" MCAT science and verbal scores, does not appear to be

related to other major institutional.characteristics.

There is a weak indication that schools participating in

the AMCAS program enroll students having greater range ‘
of academic preparedness. This could be a result of -
greater size and mixed composition of their applicant

- . ( ) \
" AMCAS participation does tend to increase the
number of applications a school receives. It dces not

appear, however, to have blased the pattern of correla-
tions among variables analyzed in this exploratory study.

(10) Women afid Growth

. The factor loadings are all of modest size iw the
‘tenth principal component. Possible interpretations of
the variables are’ tenuous but interesting. .

. . .-

It appears that schools now giving relative pre-
‘ference to the-admission of women may be schools that
have recently expanded their total enrollment. The
simple correlation between recent growth and admission
odds ratio for females is .78 - The simple correlation
between growth and percent of -new matriculants who -
are womeén is ogly .l2. A number of interpretations are .
possible. It could be'that schools trying to expand en-
Jrollments and to,majintain adequate representation of
women must give some preference to the limited numbers
of women in their applicant pools. It could also be
that; to some extent, eéxbanded enrollmept created addi-
tional places for women:’' (It should be remembered that
all séhools iM this study were founded prior to 1961.)

)
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A,
. The loadings also indicate, though tenuously, that
schools adnmit ng more women are schcols that show less
acceptance of Btudents seeking careers ir research and .
teaching. It could be that women are less likely to opt
for research careers. THese schools also appear to be
somewhat less likely than the awvtrage school to enroll.
.humanities and arts najors.

(11) Basic 8cience Specxalizatlon ; R
v "Admission preference for appllcants indicating an
interest in specializing in the basic science foundations .
of medicine appears to be unrelated. to other character- O
istics, .except, of course, e percentage of such persons
enrolled. - “ ; .

: (12) Residencies in Primary Care {

Data from a 1976 ad hoc AAMC survey of medical >
school resiflencies were used to compute the percentage -~
“of residency positions in general, family, internal, or :
pediatric medicine. This characteristic of graduate
medical education programs does not appear to be strongly
related to*any characteristics of alimissions to the
undergraduate:nedical program.

- ~

¢ . , d:ﬁ:;ggndary loading shows that the proportion of
. : 7 resi 8 in primary care fields may be weakly related
" to the proportion of - undergraduates who eventually speci-
alize in E:i:ary care. ° It may be that schools with
higher- average proportions on these variables retain
qzne of their ou‘_graduates for resxdency training.
j (13) Minority Rgpresentation and Grades

1 X ’ The last rotated principal component shows that
medical schools enrolling higher-than-average proportions.
of underrepresented minority students evidence the Ieast .
“ = discrimination on the basis of applicants' undergraduate
: grade point ayverages. The correspondence between these
f. * variables is weaker than many of the other poseible
< relationships highlighted in this study.

. 0 Summary .. - . *
- d Thirteen principal cdlponents provided a descriptive

o susmary of the variation among medical scl:zis on 58
- 7 'selected measures, The identities of var les loading
‘s » together on each of #hese dimensions provided grounds

Q
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for speculation abcut possn.hle interrelationships between
the admissions process, and other. cﬁaractenstics of the.
medical school. - .
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Chapter 1V -

CONCLUSION

. - r 2 >4
Caveat
This study of admissions preferences, like other
studies in the series, was exploratory, designed to
stimulate hypotheses rather than to answer specific
_gquestions. The method of analysis was to apply objettive,.
quantitative techniques to facilitate subsequent sub-
jective interpretation. In view of this conditionm,
any observations must be considered tentative and best
expressed as guestions or hypotheses about variation in
medical school admissions practices and, occasionally,
about the data collected to study their operations.

{Observations

. T . . ' '
' Bagsed on the discussion in the preceding Chapter,
the following obs;x‘vation} seen warranted:

® Schools that accept the most highly academically
qualified students are likely to hawve a research emphasis.
Selected students are less likely to be re-applicants or
holders of advanced degrees. Their graduates are more
likely to serve on medical school faculties.

® Selectivity on MCAT scores appears to be related
to size of undergraduate medical program. It may be %
that schools that process the largest n 8 of applica-
tions place greater/:eliance'on text scores for initial
screening. The obpervation may also be due, 'in part, to
the nature of ¢he indices used. Ther® were weak indica-
-tions that these schools graduate small proportions o
persons who will deliver primary care. .

® Private schools are more llkely than public:
schools to enroll students whose fathers are medical
:g:;g;:it :::: ::—in:;zendent of another principal -
scribes the academic preparatioh of

new students. A ? P °

vho’ o g;schooll/enroll

were logy/pre-med, sics/math or social fcience/
humanities undergraduate majdrs. At different institu-
tions there appears to be a - -0ff between admissions

/

y
f -
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majors is-indepehdeat cf tkis épparent relaticrship '
plicants

@ Schools vary in their acceptance of re
‘to -medical schools This dimension of difference does not
seem to beé strongly b o ated to variables indépendent of |
, students’' mean age. '
e Public medical schools -ay be more likely than
’ -private schools to enroll students desiring careers ir
primary care or contémplating practice in small or rural
places. More of their s.txid_:pts also tend to be from
. small towns. . ) ) s

° Schools where admission competition among .appli-
cants is greatest are schools that appear to compete
among themselves for the best students. These schools

offer more acceptances for each opening they have to fill.

These_tend to be private schools.

e Although the results are tenuous, it appears
that well-esgstablished schools that have recently expanded
their enrollments are schools that give some preference
to the admission of women. It could be that expanded
enrollment created additional places for women.

® The percentage of a medical school's residency
positions in primary care specialities appears to be at
bést weakly related to the proportion of graduates from
the M.D. program who eventually specialize in prim.ry
care fields.

[ °® Schools that admit greater -proportions of ‘l

minorities currently underrepresented in medicine appear
to give less importance to grade point averages as an
4dmission criterioh.

l'urther studu

An issue .0f current concern in the United States is

the training and distribution of providers of primary
medical care. It was observed the present study that

the per;:ent&qe of medical satriculants who indi-
‘cate an‘“interest in primary care practice varies atross
' schools from a low of 22 percent tg a high of 65 per-

‘cént, with a mean of 45 percent. The admission odds ratio

for such appljicants miu across -well-established schools

from about .51 to 1.27. The percentages of matriculants

desiring to locatégin a small town rapge from 16 percent
i €o 76 percent. This variation among medical sghools was

-
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‘laxgely 1ndependent of other ways in wrlch medical _schools
dlffer from one apother.

4

—

In particular it was found to be independent of the
most prominent dimension along which medical schools
were observed to vary in this study, the academic prepa-
ration of matriculants and the extensiveness of sponsor- .
ed research activity. . .7

It is possible to use some of the data from this study
to observe the joint distribution of medical schools
with respect to both (a) acceptance of primary care
oriented students.angkéb) the existence of research
oriented programs. s is the subjqct of another study
in this series. (Sherman and McShane, 1977).
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APPENDIX A v . - -
/ ‘ -
. I
Abbreviations Used «in‘ Var;able Labels

‘ | /
Symbol - Definition :
ADJ ADJUSTED
ADM ADMISSION
ADV ADVANCED
ALUMS ALUMNI
AMA o+~ AMERICAN MEDICAL ASSOCIATION
~AMCAS AMERICAN, MEDICAL COLLEGES APPLICATION
{ - SERVICE-
ANNL ANNUAL
BCPM BIOLOGY, CHEMISTRY, PHYSICS, . J
BIOL BIOLOGY ' ‘
DEV DEVIATION , *
DIFF DIFFERERCE .
EDUC EDUCATION _ '
ELSEWHR ELSEWHERE f
EST , ESTIMATE
EXPD EXPENDITURES
. FAC FACULTY
FATH FATHER
™ FAMILY MEDICINE . .
" FRS FACULTY ROSTER SYSTEM :
PT PULL-TIME . 4
GP GENERAL PRACTICE
GRADS/GRD GRADUATES
1 3 . INTERNAL MEDICINE
INDIC ' INDICATE
oc , LOCATION
MATR-APPL MATRICULANT MINUS APPLICANT
MATRC/MATRICS MATRICULANTS :
MD MEDICAL - .
MINOR. MINORITY N
NIH - NATIONAL INSTITUTES OF HEALTH
OPER OPERATING
g" : PEDIATRICS
-paYs .  ® PHYSICS
PRF/PROF , PROFESSIONAL - _
RAT RATIO, ‘ ‘ -y .
_REG REGULAR
RES RESEARCH
RESDNTS RESIDENTS Lo .
: { . >
\ 33 /
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Symbol

-REV’
SCH

'/ sC1
SCR
SPCLZN/SPEC
SPON/SPONS
STD
STUD
TCH
TOT .
UNDERREP

iy

Definition

REVENUES
SCHOOL

SCIENCE ;
SCORE .
SPECIALIZATION
SPONSORED
STANDARD
STUDENTS
TEACHING

TOTAL

UNDERREPRESENTED ~




APPENDIX B

= . Interpretation of the Pactor Pattern Matrix

An understanding of the interpretation of the
. : numerical "loadings™ that comprise the factor pattern
" matrix facilitates the  assessment of the results of the
factor analysis used for the exploratory purposes of
these studies. : .
. * - rThe gumbers ip a table' of "factor loadings" are
measures of strehthtgf association between the vatriables
and the derived "factors”™. Like correlation cpefficients
representing the relationship between pairs of simple
‘variables, they range in value from +1.0 to -1.0. Values
F - ’ near zero represent "no relationship®"; values near +1.0
— or near -1.0 represent strong positive and strong nega-
"= tive relationships respectively. The first row shows
ot how strongly the first variable is related to efch
) - factdbr. Because of the rotational criterion, one
. variable is probably highly related to only one or two
" factors and weakly related, at best, to the other factors.
Por purposes of gpeculation it'is assumed that variables
S related to the same factor are likely to be related to
each other. -

Por ease cf examination, the variables in the table
are often ordered according to their highest factor load-
' ings.’ The predominant loading (or ioadings) for each
variable are highlighted with a "box" (for ‘high values)
or an “"asterisk®™ (for moderately high values). The
grouping of variables means that they may be related to
One another, that is, their values vary the same way
across institutions. At any given school, high stan-

- ‘ dardized values of one variable tend to be matched with
.high values of the other, low with low, if the relation-~
ship is positive, that is, if the signs on the loadings
Aare the same (both “plus®” or both "minus®). If the signs
of two variables' loadings are-different (one "plus®™ and
one "minus®") the relationship is probably negative, that

. is, high standardized values of one variable are matched

‘ ' with low values on the other. Because the factors are

: numerically independent of one anotler (due to the -
rotational procedure used), it is also likely that the
varianel in one group have low correlation with vari-
ables "ip another group. Exceptional variables are :
Peadily seen. N '

¢« 4y
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: By way of additional guidance in the interpretation
of the factor pattern hatrix, two additional rules of
thumb may be useful. First, factor loadings withlr value
less than about .50 (in absolute value) sMould not be
given as much attention as larger numerical loadings.
Second, variable-groupings that account for small per-
centages of overall variance (given at the bottom of
each column) may be less accurate indicatdts of potential
relationships than groupings acceunting for greater per-
centages of variance. :

Whereas tge named "factors" may be ¢onceptually or
mathematically independent and most variables related
only to one factor, some individual variables may be
found to be related to more than one factor. This may
be mofe easily understood through a simple analogy. 1If, .
instead of medical schools, .rectangles were the unit of
study, height, width, and ared might be .among the meas-~
ured variables. As a rdsult of analysis, height and
width may be found in a common factor with area, but,
since height and width are independent of each other,
one or both may also be found in\additional factors
(variable ‘groupings).




