DOCUMENT RESUME

ED 229 411 . ) . TM#830 309 R
AUTHOR ' Wolf, Fredric M.; And Others -
TITLE Comparison of the Incremental Validity of -the 0l1d and
New MCAT.

PUB DATE Apr 83 \
NOTE ‘ 39p.; Paper presented at the Annual Meeting of the

. American Educational Research Association (67th, .
‘ Montreal, Quebec, April 11-15, 1983). {
PUB TYPE Speeches/Conference Papers (150) -- Reports - -

. : Research/Technical (143) .o

EDRS PRICE © MP01/PC02 Plus Postage.

DESCRIPTORS Academic Achievement; Admission Criteria; Biology;

. Chemistry; *College Entrance Examinations;
Comparative Analysis; *Competitive Selection;
Correlation; Medical Education; *Medical Students;
Predictive Measurement; *Predictive Validity;
Regression (Statistics); *Test Validity . '
IDENTIFIERS *Cross Validation; *Medical College Admission Test;

- National Board of Medical Examiners; Test Revision

v

ABSTRACT

The predictive and incremental validity of both the
0ld and New Medical College Admission Test (MCAT) was examined and
compared with a sample of over 300 medical students. Results of zero
order and incremental validity coefficients, as well as prediction

models resulting from ali'possible subsets regression analyses usin&;fsg N

Mallow's Cp criterion, were subjected to cross-validation analyses
randomly dividing two medical school classes into screening and
calibration samples. Results supported the incrémental validity of
both the Old and New MCAT. Coefficients were generally larger for the
New than for the 0ld MCAT. Prediction models of National Board of
Medical Examiners Part I and Part Il performance, comprised of the
"New Biology and Chemistry subtests and the 0ld Science and General

" Information subtests were cross-validated. Prediction models of
‘clinical evaluation clerkship performance were equivocal. (Author)

*********t*****************************************************ﬁ*******

*, Reproductions supplied by EDRS are the best that can be made *

* from the original document. *
***********************************************************************




U.S. DEPARTMENT OF EDUCATION
NATIONAL INSTITUTE OF EDUCATION
. EQUCATIONAL RESOURCES INFORMATION
R CENTER {ERIC)

. X Ths document has been feproduced as
R recorved from the person or orgamization
onginating it

. Minor changes have heen made to 1improve

‘_.' - N . ;OD'(:du:m)n quality
¢ 0113 of view Or 0pINIONS gtated in this docu
H ment do not nhecessanly mplmlsonl o[mc:l NIE
d- pusItIon of pohcy i
o~
oV I
(QV) .
o S .
.. Comparison of the Incremental Validity
of the Old and New MCAT
Fredric M. WOlf, Judith G. Calhoun, “PERMISSION TO*REPRODUCE THIS
' Bruce R. Maxim, Wayne K. Davis MATERIAL HAS BEEN GRANTED BY
‘ Umversx.ty of Michigan ool
Medical School
TO THE EDUCATIONAL RESOURCES
. INFORMATION CENTER (ERIC)."
Alan L. Hull
Case Western Reserve University
' School of Medicine
Running Head: Incremental Validity
‘;' ,,,,,,,,,,,
o~ . *
©
) Presented at the meeting of the American Educational Research Association,
{j, Montreal, April 1983, Correspondence may be addressed to the authors at the
\><J) Department of Postgraduate Medicine and Health Professions Education,
University of Michigan, G1208 Towsley Center, Ann Arbor, MI 48109.
R
O . ;:)

.
& .




Compafison of the Incremental Validity

of the Old and New MCAT

Abstract

¥ §
N :
The predictive and incremental validity of ‘both the Old and New Medical College
Admission Test (MCAT) was exémined and compared with a sample of over 300 medical
students. Results of zero order and incremental validity coefficients, as well as
predictjon models resulting from all possib]e subsets regression analyses using Mallow‘s' C p A
criterion, were subjected to cross-validation analyses by randomly dividing two medic‘al
school classes into screening and calibration samples. Results supported the incremental
validity of both the Old and New MCAT. Coefficients were generally larger for the New
than for the Old MCAT. Prediction models of NBME Part I and II performance, comprised
of the New Biology and Chemistry subtests and the Old Science and General Information

subtests were cross-validated. Prediction models of clinical evaluation clerkship

performance were equivocal.
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A number of studies recently ‘have compared the ability of the Old and the New
MCAT to predict student achieveméﬁt in medical school. Since the New MCAT was first
used in 1978, most studies have focused on the cognitive outcomes of student performance
in medical school during the basic science curriculum. As st‘udents admitted on the basis
of their New MCAT Scores, along with other admission criteria, progress through the
medical curriculum, the contribution of the new MCAT in predicting other outcome
measures such as clinical Eerformance is beginning to be studied (e.g. Carline, Cullen &

Scott, 1982; Carline et al, 1983; Hull, Calhoun & Maxim, 1981). Findings presented in the

Association of American Medical Colleges' New Medical' College Admission Test

Interpretive Manual (1977), as well as the results from local analyses, indicate that the

test has strong predictive \)alidity for cognitive outcome$ during the first and second
years in medical school.” McGuire (1980) investigated the ;-elationship of the New MCAT
to the criterion of class standing at the end of the freshman year. Results of a
correlation analysis revealed that all of the New MCAT subscale; except for Skills
Analysis: Reading correlated significantly with class stﬁnding (p .OOI;. Similar results
were also found for undergraduate GPA and ‘undergraduate science GPA. Among the
group of predictors used to create a revised admissions prediction index, maximum
predictability was achieved by undergraduate GPA and the Nev-v MCAT Science Problems
score, which is calculated from problem-solving items involved in the biology, chemistry
and physics components. As Jones and Thomae-Forgues (1981) point out, the predictive
ability of the New MCAT in relation to performance in the basic medical sciences is not
surprising in view of the heavy emphasis placed in development on the science,and
medicine-related content relevance of test items. Performance in medical school hés
long been considered to be related to science achievement; therefore, those who succeed
in the first science-based academic quarter have little trouble completing their medical
studies (C\;llen et al, 1980). Furthermore, Dawson-Saunders and Doolen (1981) and Jones

and Thomae-Forgues (1981) discussed the New MCAT's poteﬁtial value as a predictor of
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»
clinical performance. Due to the increased emphasis on interpretation and problem

solving in the new format, they suggested that the new MCAT may result in measures A
which are more closely- associated with the irlmforma.tion gathering, evaluation, and
utilization skills required during the clinical experience.

Hull et al (1981) found validity coefficients of the New MCAT subtests wi;h NBME
Part I scores (basic science) to be consistently larger than the validity coefficients of
undergraduate grades with NBME 1. Carline et al (1983) also found the New MCAT
subtests to be superior to grades in validity coafficients for NBME Part I scores (clinical
science). In reviewing the success of the New MCAT in predicting medical' school.
performance, Jones and Thomas-Forgues (1982) noted several patterns in the America
Medical College Application Service data set. Among these pgt.erns were the MCAT's
ability to predict NBME Part I performance bgtter than undergraduate college grades and
that "predictions of medical school course grade performance based on MCAT scores and '
undergraduate college grades are better than those based on either one alone" (p.6).

Friedman and his collegues (1980, 1981) have used the method of incremental validity
(Sechresi, 1963) to iliustrate the utility of both New and Old MCAT scores in in:\proving
the amount of variance accounted for in measures of medical student performance beyond
that accounted for by other preadmission measures. They found that the explained
variance in examination performancé during the first two years was proportionately
greater when the New MCAT was used in place of the Old MCAT in a stepwise regression
analysis after all other admissions variables ‘were included. Their analyses also revealed
that the New MCAT's incremental predictive power was higher for nationally standardized
outcome measures as compared to that for ic;cally prepared achievement tests. When

NBME Part I examination scores on the Microbiology and Anatomy subtests were used as

criterion measures, the most valuable New MCAT predictors were the Biology, Science
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Quantitative assessment subtests: Erdmann (1980)

for the next phase to fotus on "the range of relationships between test scores and various
criterion measures ~«y the consistency of these ﬁpdings over time, and the pattern of
relationships with performance measures obtained atksuccessive stages of the medical
education process” (p. 464). - ] ,

Among the preadmission measures included as predictor (independent) variables in
the two incremental validity studies previously reported were undergraduate grade-point‘
average, selectivity of undergraduate school, maritai status, age, "quantitativeness" of
undergraduate major, parental ‘education and income, and hometown commumty size, as

well as MCAT subtest scores (Frledman & Bakewell, 1980; Friedman &. Porter, 1981).

.

Dependent (criterion) varlables included a composite first year medical school
examination score and two NBME Part I subtest scores (Microbiology and Anatomy).
While many of the nqn-MCAT preadmission measures were significant predictors of, and
explained additional significant variance in, these criterion. measures 'in multiple
regression analyses, some of these measures (e.g., marital status, parental education and
income, hometown community size) are of questionable utility for making admission
decisions, given their sensitivity and pdtential légal implications. However, the results
reported by Friedman and colleagues are encouraging because the inclusion of MCAT
subtest scores explained additional significant variance in medical student performance
even when non-traditional admission measures were included z;s predictors. It is likely,
therefore, that their results were conservative because the additional gnon-traditional
predictor variables reduced the amount of potential incremental variance available to be
accounted for by the MCAT subscores.

The purpose of the present study was to examine the ability of the New Medical

College Admissions Test (MCAT) to predict medical students' performance on measures of

both basic and clinical science, and to compare the New MCAT's performance with that of
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the Old MCAT. The specific research questions in;:ludt;d: (1) do the Old and New MCAT
scores correlate positively and significantly with (a) basic science performance as
| measured by Part [ of ‘the National Board of Medical Examiners' examination (NBME Part
1), (b) clinical science performance is measured by NBME Part II, (c) house officer ratings
of students' clinical problem solving skills, and (d) house ;)fficer ratings of students'
clinical interpersonal skills?; (2) do the Old and New MCAT‘ scores explain significant
incremental (predictive) variance in these four performance measures beyond t'hat
accounted for by other preadmission variables?; and (3) is the predictive power of the New .
MCAT superior td that of the Old MCAT?

There are several distinctions between the present study and pre\;ious studies. First,
only more traditional preadmission measures that are routinely used in making admission
decisions were included as predictor variables in addition to MCAT scores. Second,
criterion measures included faculty ratings of student clinical performance and student
NBME Part 11 (clinical science), as well as Pz;rt I (basic science), total scores. The clinical
perfor_manée and NBME Part II measures represent outcomevmea!»ures in New MCAT
validity studies that have just begun to be examir;ed (Carline et al, 1983; Hull, Calhoun &
Maxim, 1981). )\dditionally, there are methodological differences between this study and
those previously reported in the literature. These differences are discussed in the
following section and focus primarily on the type of regression analyses performed, cross-
validation procedures, and the exclusion of the New MCAT Science Problems subtest in
multivariate analyses.

Methodology

Instrumentation and Sampling

Preadmission measures, clinical clerkship evaluation ratings, and NBME Part | and II
total scores were obtained for persons who entered the four year curriculum at The

University of Michigan Medical School in 1977 and 1978. These will be referred to as the
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classes of 1981 and 1982, respectively, their year of graduation. The preadmission
variables included undergraduate‘ science and nonscience GPA, MCAT scores for each
component of the Old MCAT for the class of 1981 and New MCAT for the class of 1982;
and a mean interview rating assigned by the medical school fsculty members who
intetjview applicants. These represent the quantitative preadmission predictor measures
available for students at the time of their application to medical school.

The clinical evaluation rat;‘g;\g-s and NBME scores ;'epresent the criterion medical
school performance measures examined in the study. Clinical evaluation s':ores were
obtainsd from faculty ratings of student performance on a clinical evaluation form (CEF)
completed for each student during their required third year clerkship in Internal Medicine.
. Although most disciplines use the CEF, Internal Medicine was selected as representative
to control for variations among ratings attributable to clerkship disciplines., Because
several faculty members and house staff complete CEFs for each student,‘one CEF was
randomly selected for each student from all CEFs completed by house officers for that
student during the last four weeks of his/her twelve week clerkship. House officer CEFs
were selected because previous studies have indicated their evaluations tend to have
higher inter-rater agreérﬁent and correlate higher with NBME Part II scores than do
faculty evaluations (Hull, 1982). The two subscores of the CEF, one representing problem
solving skills and the other representing inte;-personal skills, were used in the analyses for
each student, An analysis of the reliability and validity of theCEF is presented elsewhere
(Dlelman Hull & Davis, 1980).

Total sample sizes ranged between 155 and 185 subjects for analyses pertaining to
an entire class. Sub)ects were randomly divided into two sub- samples a screening sample
and a calibration sample, in order to cross-validate the results obtained in the multiple
correlation/regression analyses (Kerlinger & Pedhazur, 1973; Lord & Novick, 1968)
described in the following section. All data were analyzed for each sub-sample

independently and again for the total combined sample, !

=




*

Incremental Validity 6

Capitalization on chance in the development of a regfes;sion/prediction model based
on sample correlations is a well known problem (Lord & Novick, 1?68). Because these
sample correlations are based not only on true correlation among the variables, but also
contain sampling error, the multiple correlation typically "shrinks" when these variables
are used on a new s.ample. ;Soth Lord and Novick (1968) and Kerlingef and .Pedljazyr (1973)
recommend cross-vali.dation procedures tg; address this problem. Cross-~validation

. v o
necessitates obtaining two samples. The first sample is referred to as the screening

»

sample, and is used to develop the regression equation and multiple Rz. The predictor

variables of the second sample, ref;rred to as the calibration sarﬁ)g, are then applied to

. the regressiog equation obtained from the screening sample to obtain predicted scores for

the criterion variable. The observed criterion sco@s (y) for the calibration sample are

then correlated with the predicted criterion scores (y'). This Pearson ryy' is analogous to
6o .

a multiple correlation between the observed and predicted scores. In the present study,

this procé%yre was applied twice in order to allow each sub-sample to constitute the

screening (and calibration) sample. This "double cross-validation procedure is strongly
recommended as the most rigorous approach to the validation of results from regression
analysis in a predictive framework" (Kerlinger and Pedhazur, 1973, p. 284), Results of the

two regression equatnons, multlple st and r_ s obtained from altern te samples were

s>

Yy
then compared. Analyses of the data were performed retrospectively 27hd were not used

in making admission decisions.

Correlational and Incremental Validity Analyses

Pearson zero order correlations were computed to test the research hypotheses of a’
significant positive relationship between each of the MCAT subscores and the four
criterion performance measures. Incremental validity (Sechrest, 1963) was examined by

using a step-wise, hierarchical multiple regression analysis design involving a two step

procedure. In the first phase, all non-MCAT preadmission variables were simultaneously

)
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1

included in the analysis. Only after all these non-MCAT variables were include;:i were‘the .n
MCAT subscores simultaneously s‘tepped in the second phase of the analysis. Four
séperate analyses were performed, on¥ for each of the criterion measures. These a;nalyses
permitted an examination of the usefulness of the MCAT subtests in explaining additional _
variance in the criterion measures beyond that already explained by the non-MCAT
/ admission variables. ’ 4
Three separate indices of MCAT incremental validity were calculated. The first

index indicates the absolute amount of variance (as measured by‘r’h'illtiple Rz) explained

Y

for each of the four criterion measures by the MCAT subtest scores when they are
stepped, into the multiple regression analysis after all the non-MCAT preadmission

measures have been included (Sechrest, 1963). This index was determined using formula |.
Index | - (R%for all variables) - (R? for non-MCAT variables) (1)
- R% added by MCAT

’

3 . 3 .‘ 3 4
The second index provides a measure &f the proportiona) increase in performance

variance explained by steppi‘ng in MCAT scores last in the regression analysis and was
calculated using formula 2 below. ' -

¢ .
Index 2= _ R’ added by MCAT . (2)

R? for non-MCAT variables

The third index provides a measure of the proportional increase in performance

variance that is unaccounted for by the non-MCAT measures and that is exp'lained by

adding the MCAT scores to the regression analysis. This index was calculated using

formula 3 below. Friedman and Porter (]981) argued for the inclusion of both of these

? »

later two indexes in order to minimize artifactual differences in incremental validity

o iu
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e
between the two MCAT versions due to varying amounts of non-MCAT explained variance ,

/

remaining for differing medical school classes.

Index 3 =  RZ added by MCAT (3)
I - (R? for non-MCAT variables) ,

Because the scores on the New MCAT Science Problems subtest are derived from a
subset of the items that comprise threekother New MCAT subtests, Biology, Chemistry,

and Physics, this subtest is by definition linearly dependent upon these other subtests.

Thus, while "scores on the six New MCAT areas of_asse'ssment are designed to be
relatively independent and are purposefully reported seperately . . . . items from .the )
Science Problems subtest contribute twice to New MCAT scores” (New MCAT
Interpretive Manual, 1977). This issue has been addressed in several New MCAT validity
studies (Hull, Calhoun & Maxim, 1981; Jones & Thomae-Forgues, 1981) by excluding the
Science Problems subtest from multivariate analyses, while it has been included in most
~other studies (e.g. Carline, Cullen & Scott, 1982; Carline et al, 1983; Friedman &
Bakewell, 1980; Friedman & Porter, 1981; Holley, 1981; McGuire, 1980; Molidor & Elstein,
1979; Molidor, Elstein & Scheifley, 1980). ﬁsychometric)ly the problem is that the
Science Problems subtest partakes of the same error component of the other subtests,

L

violating the assumption of uncorrelated error variance, raising serious interpretative
1

questions in multivariate analyses such as factor analysis (Gorsuch,” 1974). When
independent variables such as these are highly correlatt:d in multiple regression analyses,
"not only do the estimated regression coéfﬁcients tend to be quite imprecise,‘but the true
regressioh coefficients tend to lose their meaning" (Neter & Wasserman, 1974). On the
other hand, multicollinear variables have been included in the same analyses when strong

rationale for their inclusion has been given. It is likely that the Science Problems subtest

has been included in prediction equations used to.- make admission decisions- at

I
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3 : '
many medical schools. A discussion of the incremental and predictive validity and

0
usefulness of the New MCAT Science Problems subtest in predicting medical student basic
and clinical science performance is presented elsewhere (Wolf, Calhoun, Maxim & Davis,
1983).

All Possible Subsets Regression Analyses

All possible subsets regression analysés (Frane, 1981) including <the five New and
four Old MCAT subtests are reported for each of the Criterion measures. "The only way
to be sure of obtaining the best n of N predictors would be to determine the multiple

correlation for every such "set" by using an exhaustive procedure (Lord Q( Novick,' 1968, p.

288). Until recently the economic cost of performing such analysei was prohibitive.
However, "one major advance’of the past decade Y multiple regress'ion has been the
replacement of stepwise procedures with ail possible subset searches for model selaction,
served by Fhe Cp plot" (Wainer & Thissen, 1981, p. 313). Use of the Furnival-Wilson (19714_)
algorithm enables the identification of "sut;sets while computing only a small fraction*of
all possible regressions. Computer costs are comparable for stepwise regression for up to
abou't'25 independent variables" (Frane, 1981, p. 264). For a discussion of some of the
problems and issues related to stepwise proced'ures, see Cohen and Cohen (1975).
Virtually all the studies encountered in the MCAT literature have used stepwise
procedures in 'regression analyses, another distinction from the present study.

Mallow's Cp was the criterion L{sed to identify the best subsets. ‘The "best" subset is
selected on the basis of ar; analysis of residuals that minimizes Cp based on the following
formula (Daniel & Wood, 1971; Frane, 1981):

C_ = RSS - (N-2p") (4)
P "7

s {

(‘\

&
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where
. . RSS= residual sum of squares foi' the subset' of ihdepeﬁdent variébles being tested.
/7' 52_ res,xdual mean square based on the regression usmg all mdependent vanables
p'= the number of vanables in the subset, mcludmg the mtercept, lf any.

1 »

: . . £
~ n= number of cases (sample size) . : .o 7

. T ‘ :
In addition, multiple st and adjusted st based on formula 5 were calculated.

o

N .
.

Adjusted R%= R%-p (1-R®) I )
N -p' .

,

where p = the number, of independent variables when the intercept is set to zero.

A

These analyses enabled an examination of which potential preadmission measures the
MCAT subtests and/or non-MCAT. measures, were included in the "best" regression model
for each criterion. ' ) } o

Results and Discussion: New MCAT

e

Results are preSented seperately for the New and Old MCAT‘ respectively, before

l

similarities and dlfferences ‘are summanzed. Vahdltl coefﬂcxents (1.e., correlations)
- among nori-MCAT and New MCAT preadmlssloin vanal:i;l\e.s and the four criterion
performance measures are summarized in Table | for both >:t;bsampltes. Table 2 contains
validity coefficients for all subjects (i.e., both subsamples combmed)A Among ' the
‘Preadmission variables, all New MCAT subtests were sxgmflcantly correlated with each
’ /

other in both subsamples and in the entire sample (p <.05, ranging between r - .23 and

.74), except for ‘the Reading - Biology correlation in subsample 2 (¢ = .11, n.s.).

* . Undergraduate grades for science and non-stience were significantly (p< .01) related in
N .

/ . g
. ,
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' botl; sample l (r = .61) and sample 2 (r *=‘.69). Even though specific coefficients vary from |

- sample l to sample 2, in general these results are consistent with prior research and
support the vahdlty of the 1nterrelat10nsh1ps.

The ﬁndings regarding the preadmission ir.iterview rating were not replicated in the

" two subsamples. In sample 1, these ’ratings were signific;ntly (p< .05) associated with

both sciéncé and non-science GPAs, as well as with the MCAT Biology subtest. In sample

2, these associations wer:e not significantly é!ifferent‘ than chance. However, these ratings

were significan{ly associated@(g <.05) with two other MCAT subtests, Physics and

} _ ‘ Chemistry. Thus the res'ults of the relationships between the interview ratings and the

other preadmission measires are equwocal. The same may be said for the associations

between the grade pomt indexes and the New MCAT subtests. In sample I, 11 of 12

v

validity coefficients- were statistically significant, while only 3 of 12 were signifilcant in

sample 2., Thus }he significant associations of science GPA with MCAT' Physics and

’ Chég\istry perform‘ance and of‘non-sucience. GPA with MCAT Chemistry performance were
- the only associations that were replicated in both samples. |

Five of the 6 validity coefficients among the criterion measures were replicated in

the two subsamples. The followiﬁg associations were significant and positive in bot}h

_— samples: CEF-PS with both NBME I and II and with CEF-IP, and NBME 1 with NBME II.

’ There was a consistent non-significant chance association between CEF-IP andPNBME I

in the two samples. - Results for validity coefficients for CEF-IP and NBME I were

. inconsistent and thus ambiguous, as the coefficient was significant in sample | (r = .23,

p <.05) and non-significant in sample 2 (r = .05). These results provide evidence of the

concurrent validity of the CEF-PS, NBME I, and NBME Il measures. <

Validity coefficients between the two CEF criterion measures and the ’preadmission"'}

méasures were generally disappointingly low in both subsamples, with only one coefficient

attaining statistical significance in each sample (non-science GPA with CEF-IP in sample

1 and MCAT biology with CEF-PS in sample 2). Thus there appears to be little, if any,
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zero order association between these clinical clérkship evaluations and preadmission
measures. “

All 12 validity coefficients between the 6 New MCAT subtests apd‘ NBME I a’nd Il
performance were significant in sample 1, while 10 of 12 were significant in sample 2.
These ﬁndiﬁgs generally support t.he, validity of th_e associations bé}wéen the standardized
admission measures ‘(New MCAT) and the standardized medical school performance
measures (NBME) that are founa in most stucfiés. Howevef, consistent with prior research
(Carline et al, 1983; Hull et al, 1981; Jones & Thomae-Forgues, 1982), these coefﬁc‘i‘ents'

- were consistently higher than those between undergraduate GPAs and NBME performance.
The preadmission interview rating significantly related to NBME p8rformance in ‘sa"mple 2,
but not in sample 1. )

“ In summary, the research hypotheses qf a significant positive relationship between
each of the MCA;wSubscores and the four )ér_iterion performance measures were rejected
in relation to the two cliniéal evaluation measures, but accepted for NBME Parts I and Il

.

performance.

.
i

Incremental Validi{y Resﬁlts

For sample 1, sample 2, and both samples combinea, multiplg R2s indiéated that all
pr(:dmission measures acc':ountedfor 8 percent_, 16 percent, an\d 7 percent, respectively,
of the variince in clinical problem solving evaluations (CEF-PS). New MCAT subtests
accounted for the majority of this explained variance, 5 percent, 11 percent, and &4
percent in the three samples. TRese later percentages constitute the incremental validity

of the New MCAT (index 1). Results summarized in Table 3 indicate , for exampie, that

MCAT subtests explained" 2.2 times more variability in CEF-PS ratings than did

15
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*non-MCAT measures (index 2), or 12 percent of the remaining variance -not explained by
the non-MCAT measures (index 3k Results for the CEF-IP criterion measure were
sxmllar to CEF-PS results, w1th the absolute amounts of variance accounted for being
generally small. Cohen (1977) provides indexes of effec} size for multiple R for small (2
percent shared variance), medlum (13 percent) and large (26 percent) effects.

Effect sizes improve consxderably when NBME Parts I and II are the critena
Multiple st indicate that all preadmxssxon measures explain between 25U;;;rcent and 47
percent of the v;rxance in NBME I and Il performance. Based on Cohen's criteria, these
may be considered large effects. Again, MCAT subtests accounted for tho‘e majoritwy of
this.éxphined variance, with the amount of ‘variability additionally ex;lained by the‘
MCAT ranging between 13 percent and 37 percent (index 1). These effects thus may be
considered to be me:dium to large in magnitude. The most dramatic effect ,occured in
saynple 1 where MCAT explained 7.4 times (740 percent) more variability than non-MCAT
measures in NBME Part II performance (index 2). This amounted to explaining 39 percent
of the remaining variance in NBME II performance once ﬁ‘on;MCAT variance was removéd
(index.3). In summary, these fmdmgs clearly support the mcremental validity of the New

~,

MCAT subtests -in contributing to explained variance in the criterion measures.

All Possible Subsets Regression Results .

These analyses were performed to examine which _preadmission measures were

in€luded in the best regression models for predicting each criterion. Based on the

selection criteria of minimizing the C,, statistic for residuals, the following standardized

regression models for CEF-PS were obtained for subsample.l (equation 6), subsample 2

1

(equation 7), and the combined sample (equation 8):
.

e
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' L J .
PS.l = .14 GPA.O + 6.32 , | (6)
PS.2 = . .20 Rating + .19 'GPA.S + .28 Biology - .27 Chemistry - 1.09 V4]
PS = .17 Rating +.17 Biology - .12 Chemistry - 1.34_ (@8

v

The following- models for CEF-IP were obtained for sui)sample 1 (equation 9), .

subsample 2 (equation 10), and the total sample (equation 11):

IP.1 = .31 GPA.O + 4.04 | o 9)
IP.2 = .23 Rating + .16 Biology - .21 Chemistry - 0.87 P (10)
| S

.12 Rating + .17 GPA.O + .17 Biology - 0.16 Chemistry - 0.20 (11)

In comparing equations 6 anci 7 bet)ween the two -subsamples for CEF-PS and
equations 9 and 10 for CEF-IP, it is evident that these mode!s are inconsistent and not
S:ross-validated. This is perhaps not surpfising given the srﬁall amount of variance
accounted for in the CEF meaSt‘Jres by all the preadmission measutes, individually or in
_combination. - ) |
| The regression models developed for NBME performance fai{*ed somewhat better,
The models. for predicting. NBME Part I peformance for each of the two subsamples and

¢

the combined sample are presented in equations 12-14 below.

NBME 1.1 = .49 Biology + .26 Chemistry + 1.18" : ' 12
NBME .2 = .25 Biology + .24 Chemistry + .17 Rating - 5.86 . (13)
NBMEI = .36 Biology + .26 Chemistry + .10 Reading + .12 Rating - 0.08 (14

In examining equations 12 and 13, it is clear that both the New MCAT Biology and
Chemistry subtests are good predictors and should be included in the model for NBME I.
< . - )

The result for the preadmission interview rating is ambiguous, as it was not validated in
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“sample 1 was obtained by correlating sample 1 (calibration sample) subjects' observed
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subsample 1. The model represented in equatior; 14 for all subjects was selected on the

basis of having the smallest Cp value (5. 13), and should provide a more sta‘)le regressxon

madel than either of the subsample models (Kerlinger & Pedhazur, 1973 Moiser, 1951).

" However, the model compnsed of just Biology and Chemxstry resulted in a Cp value of

7.03. Combmed with Frane's (1981) recommendation that only mdependent variables
whose coefficients are sxgmncantly different from zero be retained, it may be unhkely
that adding either the Reading (the beta coefficient of .10 was not sxgmncant, p<.l2or -
Rating ( = .12, p < 06) subtests would result in predictions substantially different from
excluding them from the model. This issue clearly necessitates further examination, as
the beta coefficient fbr' Rating approached statistical significanée.

Models resulting for NBME Part II also contained similarities and differences, as

evidenced by equations 15-17.

NBME II.1 = .41 Biology + .24 Reading + .20 Quantitative - 0.35 (15)

NBME I11.2 = .30 Biology + .26 Chemistry + 2.38 . : (16)

NBMEN = .38 Biology + .20 Reading + .16 Quantitative + .12 Rating - 5.92 (17)
L

Clearly the New MCAT Biology subtest is a component of the model for NBME II.
Resul?s for the MCAT Reading, Quantitative, and Chemistry subtests, and for interview .
ratings are not validated and remain equivocal.

Table 4 sum;'narizes the Cp, multiple Rz, adjusted Rz, and ryy' values for the best

subset regression models reported above. The ryy' coefficient of .65 for NBME 1 for

scores with their predicted scores based on the model ‘derived with sample 2 (screening ;
sample). In general, squaring the ryy' coefficients from each sample and comparing them
with the multiple R2 or adjusted R2 coefficients from the same sample indicates striking

similarity and consistency for both NBME measures. The differenceqbetwgen multiple st

-
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]

for the two samples, as well as the difference between r coefficients, provides an

yy'
estimate of the amount of shrinkage of the multiple correlation. In general, shrinkage
decreases as sample'sizes increase (Kerlinger & Pedhazur, 1973). Even though the ratio of
subjects to the number of independent variables was approximately 9 or 10:1 for the two
subsamples, these samples may still be considered relatively small for the types of
‘analyses performed. As data become available for the graduating class of 1983, it would
be useful to replicate these inalyses with the entire classes of 1982 andbf'9/83 representing

the two samples, in contrast to dividing the class of 1982 into two subsamples as reported

\
here.

Results and Discussion: Old MCAT

Validity coefficients among the non-MCAT and Old MCAT pt"eadmission variables
and the four criterion performance measures are summarized m Table 5 for both
subsamples. Table 6 contains validity coefficients for both suﬁsamples combined. Arﬁong
the preadmission variables, all old -MCAT subtests were significantly correlated (p< .05)
with each: other in both subsamples and in the combined sample (r = .18 to .59), with the
excegtion of kthe c?rrelation between General Information and Quantitative for subsample
2 (r = .10, n.s.). The only preadmission measure significantly associated with the
preadmission interview ratings was the Old MCAT Quantitative subtest in both sample |
(r = .27, p <.01) and sample 2 (r = .23; p<.05). Undergraduate science grade point
averages were significantly associated with the Quantitative and Science subtests in both
samples (r = .46 to .58; p< .01), and with the Verbal subtest in sample 1 only. Non-science
grades (GPA-O) correlated significantly with the Old MCAT Science subtest in sample 1
only. GPA-O was consistently not related to the Verbal, Quantitativs, and Science

subtests in both samples.
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1

Four of the six validity cqefficieqts among the criterion: measures were replicated in
the two subsamples: there were significant positive associations between CEF-PS and
CEF-IP, NBME I and NBEVIE I, and CEF-PS and NBME.II. CEF-IP and NBME 1 were
consistently not related e;ccept by chance. The associations between NBME I and the two
CEF measures were significant in sample 2, but not in sample I, haking these
re!ationships equivocal. ]

Validity coefficients between the two ‘CEF measures and the preadmission measures
were again disappointingly low, as only the CO{relation between CEF-IP with the
preadmission ‘interview rating was signiﬁca;\t (5_ = =.27; p <.05). However, ?i’s‘
relationship was in the opposite direction than predicted and washed out when the two

subsamples were combined in Table 6. Consistent with results previously presented in the

summary of the New MCAT, there is litile, if any, zero order association between the
clinical clerkship evaluations and preadmission measures.

In contrast to the above results for CEF, 10 of 14 correlati‘ons in sample | and 9 of
14 corré}]ations in sample 2 between NBME and preadmission measures were significant .
(p<.05). Cross-validated positive .and significant associations included: NBME 1 with
GPA-S, Old MCAT Verbal, General Information, and Science; NBME I with Old MCAT
.Verbal and General Information. Equivocal, ambiguous results were found for NBME I
with Rating (r = .26, p<.0l in sample 2; r = .10 in sample 1), GPA-O (r = .22, p <.05 in
sample I; r = .11 sample 2), and Old MCAT Quantitative (r = .26, p <.05 in sample I; r=
.20, p <.06 in sample 2); for NBME II with Rating (r = .25, p< .05 ir\\ sample 2; r = .11 in
sample 1), GPA-S (r = .28, p <.05 in‘sample 2; r =.22, p<.06 in sample 1), GPA-O (r =

s

24, p <.05 in sample §; r = .10 in sample 2), and Old MCAT Science (r = .45, p<.0! in

sample 1; r = .15 in sample 2). Consistent chance relationships were found between Old

,“ MCAT Quantative and NBME II in both subsamples.’
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Incremental Validity Results

Results summarized in Table-7 indicate that little variance in CEF performance was
explained by the preadmission me§5ures. Multiple R2%s including all predictors accounted
for 4-6 percent of the varance in CEF-PS, and 4-15 percent in CEF-IP. In contrast to

results in Table 3 for the New MCAT summary, Old MCAT subtests generally accounted

» for the same or less variance in CEF performance than did fhe non-MCAT measures.
1 ' Again, effect sizes improved considerably when NBME performance served as the
criteria, with Old MCAT subtests contnbutmg substantially to the amount of variance
. accounted for in both NBME Parts 1 and II beyond that accounted for by non-MCAT
measures. R2 added by the Old MCAT ranged between .10 and .25, which connote medium

to large effects based on Cohen's (1977) criteria.

All Possible SubsetshRegression Results _ ‘

Based on the criteria of minimizing Mallows ép residual statistic, the following
regression models resulted for CEF-PS for subsafnple |1 (equation 18), subsample 2

(equation 19), and the combined sample (equation 20):

.13 GPA.S + 6.55 : , (18)

PS.1 =
PS.2 = .15 GPA.S + 8.37 : ' (19)
PS = .13 GPA.S + 7.20 (20)
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Undergraduate Science grade point average consistently emerges in the best model
for predicitng CEF-PS in both subsamples and the combined sample.. Equations 21-23
summarize the best models for CEF-IP, These results are ambiguous based on different

-

models and the inconsistency in the sign of the preadmission interview rating in equations

2] and 22.

IP.1 = .21 GPA.O - .30 Rating + 20.52 (21)
IP.2 = .15 Rating + 1.69 . (22)

IP = .15 GPA.O + 6.05 (23)

~Just as in the New MCAT 4nalyses, the regression models developed for NBME
performance faired fairly well when they are compared for each subsample. Models for
predicting NBME Part | perforn'\ance are presented in equations 24-26.
A

NBME L1 = .14 GPA.S + .56 Science - 2.7 . (24)

NBME 1.2 = .36 GPA.S + .30 Science + .20 General + .19 Rating - 13.75 (25)
NBMEI = .23 GPA.S + .43 Science + .12 General + .10 Rating - 8.24 (26)

In examining equations 24 and 25, it is clear that both science GPA and the Old
MCAT Science subtest are-good predictors and should‘ be_included in the model for NBME
I. Results for the Old MCAT General Information subtest and the preadmission interview
Rating are equivocal. Models obtained fdr NBME 1I for subsample 1 (equation 27),
subsample 2 (equation 28), and the combined samplé (equation 29) are presented below:

NBME 11.1 .15 GPA.O + .35 Science + .2] General - 2.85 (27)

NBME 11.2

.28 GPA.S + .30 General + .16 Rating - 8.52 - ‘ (28)

NBME 1I = .20 GPA.S+.29 General+.19 Science-.17 Quantitative+.]7 Rating-8.02 (29)
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. In comparing equations 27 and 28 it can be seen that Old MCAT Generil Information

should be included in the prediction model for NBME II. Results for GPA

O, GPA-S,

MCAT Science and Quantitative, and the interview Rating are \equivocal.\ Table 8

summarizes Mallow's Cp Multiple R2, Adjusfed Multiple R2, and cross-validated

composite correlations (ryy,) for the best subset regression analyses using the Old\MCAT.

This table is analogous to Table 4 for the New MCAT and is interpreted similarly,

Comparisons Between Old and New MCAT

Comparing the incremental validity results for the New MCAT summarized in Table
3 with results for the; Old MCAT in Table 7, it is evident that the New MCAT explains a
larger proportion of incremental variability in éach of the four criterion measures than
does the Old MCAT. This finding is consistent for ‘all three indexes of incremental
validity. This is also consistent with incremental validity results reported by Friedman
and Porter (1981).

Both the Old and New MCATS did account for. additional unique predictive variance
in all f’our outcome measures when ’tﬁey were included in incremental validity analyses
after the non-MCAT measures were included. Consistent with the zero o;\der
correlational analyses, these increments were significant in explaining additional NBME
Part I and II variance, but non-significant for CEF-PS and CEF-IP variance.

In general, the incremental validity indexes reported in this study tended to be
larger than those reported by Friedman and Bakewell (1980) and Friedman and Porter

(1981). There were more non-MCAT measures included in their analyses, which not

surprisingly accounted for additional variance in their criterion measures. This therefore,

-
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left less remaining variance in their criteria for the MCAT to potentially account for than
in the present study. Tllwus it is not surprising that the incremental validity indexes were
larger in the present study. ‘ K )
Conclusions

\Several inferences may be made fror‘n these results. MCAT subscores do account for
predictive and incremental validity in medical school performance measures. This is
particularly true for standardized measures of both basic and clinical science performance
measured by the NBME examinations. This is less true for house staff clinical evaluation
ra\tings.\~ Several factors may mitigate against this later relationship, including the
diffe;.rence in format between the measures; MCAT uses a multipie‘ choice format, while
clinlcal evaluations 'are necessarily based on supervisor judgments indicated on
behaviorally anchored rating scales. Restriction of range in performance, homogeneity of
the sample, and low reliability of(.the measures could partially account for these weak
relationships.’ Clearly, homogeneity of the sample and restricted range of performance on
these measures are tenable explanations as a result of high admission standards and the
generally high level of student performance. As Carline and his colleagues (1982, p. 208)
have pointed out, "intervention pf three years of study between entrance into medical
school and completion of basic clinical training must act to decrease correlations between

, .

measurements.. An additional limit on correlation; is the inherent restriction of range'in
preselection vériables; only higher-scoring students are a&mi’tted to medical training".
Thus "the lack of large correlation coefficients does not offer significant evidence to
negate the utility of the MCAT as an aid in the selection of academically able students"
(Carline et al, 1983, p. 25). Low reliability is lnot as tenable an explanation because of the
. acceptable reliabilities of both the MCAT and CEF (New MCAT Interpretative Manual,

1977; Dielman et al, 1980). Additionally, the fact that the clinical ratings did correlate

sig'niﬁcantly with the NBME examinations in this stu&y does provide support for their

validity.

“~
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In summary, the findings of the present study support the following conclusions:

1. Both the Old and New MCAT explain additional i;mcremental variance in
medical school performance measures beyond that already explained by
non-MCAT measures. This is particularly true for standardized criteria (i.e.
NBME).

2. The New MCAT appears ‘t; have larger incrgmenta.l validity coefficients than
the Old MCAT.

3 The effect sizes appear to be medium to' iarge when the criteria are National
Boards. The effect sizes are very small when the critet_'ia are clinical
evaluation ratings. S

4. Cross-validation analyses support the inclusion of the New MCAT Biology

! subtest in prediction models of NBME Part | and II performance. These
analyses also support the inclusion of the New MCAT Chemistry subtest in the
predictibn model for NBME Part I only. Results for the other lNew MCAT
subtests were equivocal.

5. < Old MCAT analyses parallel New MCAT findings for NBME I in that the Old
Science subtest, replaced by the New Biology and Chemistry subtests,
cross-validated. The inclusion of the Old MCAT General Information subtest
was cross-valid/ated in the prediction model for NBME Part II.

6. Findings for prediction models for clinical evaluation performance ratings
.were equivocal and not cross-validated for either New or Old MCAT subtests.
Several methodological recommendations for future studies are suggésted. These

include (1) the substitution of all possible subsets regression analyses for stepwise

procedures, (2) cross-validation of correlational/regression analyses, and (3) the exélusion

of the New MCAT Science Problems subtest in multivariate analyses. Issues related to

this third recommendation are addressed elsewhere (Wolf et al, 1983).
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Table 1
Pearson Correlations Among Preadmission, New MCA‘I", Clinical Evaluation, , ,
and NBME I, II scores Two Subsamples of Class of 1982 C e
‘ Sample ]l - »
o | : | CEF NBME
Rating GPA : BI PH - CH SP - RE . QA PS IP I Il
-1 2 -~ 3 &4 5 - 6 7 8 9 10 11 12 13
lo RAT]NG . 022* 022* 022* -002 R -006 oll -008 ) » -003 012 007 019 ool“
20 GPA-S‘ 016 . TTTEes 061** 037** 036** 053** 052** 026** 03“‘** N .01 . .10 038** 023*
3. GPA-O .07 .69%% oceee  L20% .11 J23% . .22¢ 227 .10 .4 J31** 18 .18
40 MCAT’BI . ll“ v 007 -009 ...... 01‘7** 01‘8** 065** 026* .1#2** .Oa 012 \;62** 056**
5. MCAT-PH .21* .24+ .02 2%%  ceeee L62%%LE3%® L23%  38%s 08 LI1  47%s 37w
60 MCAT-CH 025 037** 021* 030** 051** . TEEEss 071“** 033** ,‘ ol“l“** -.01 .. 005 ‘ ol“9** 036**
70 MCAT-SP 0L2 009 -007 058** 062** 058“:* ...... 026* .47** .10 oll“ 055** 01‘3**
>80 MCAT"RE -002 . . 013 016 oll . 026** 028** 032** ...... 029** .01 -003 030** V ol“o**
9. MCAT’QA -oll“ 020 -ool“ ’ 023* 035** ’ 038** ol“j** 026* ...... 012 .0‘# 032** 0“‘3** .
100 CEF‘PS 019 013 .0‘# . 02“‘* -000 -007 009 003 ’ 003 [T 072*‘ 027* 032**
llo CEF'IP 018 007 .05 ¢ 013 -003 ' ‘o'll . 005 -.0‘# -ool“ 070** ...... 019 023*
12, NBME-I  .27%* .19 .01 J35%E 29w 3sex 3B 17 24% UE¥* 16 --oon- RIS
L] . . .
13. NBME-I . .24* .12 .0l 7% .21 3Yynn <39%* 21 «33% 30%% .05 TBRR e :
Sample 2 N ' '

Note: RATING = preadmission interview rating; GPA grade point average, S = science, O = other; MCAT = New version, BI = biology,
PH = physics, CH = chemistry, SP = science problems, RE = reading, QA = quantltatxve- CEF = chmcal evaluation form,-
PS = problem solving; IP = interpersonal skills.
:*p < .05

Py |
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- , Table 2 y
Pearson Correlations Among Preadmission, New MCAT, Clinical Evaluation,
and NBME I, Il scores for All Students of Class of 1982 )
, Rating GPA o CEF NBME
s = (o) BI PH CH SP RE QA PS IP '
1 2 3 4 5 6 7 8 9 10 11 12
1. RATING
2. GPA-S 19%
a .
3- GPA-O - ll"* .6‘4** -

4. MCAT-BI J9xx 25%% .06

5. MCAT-PH .0l 30%* .06 LO*x
6. MCAT-CH -0l 6% 22%%  4ORR  57Rs h

7. MCAT-SP .10 ,35;* - .08 63%% 62%% 67 %%

8. MCAT-RE -.06 218 Ll9*x 20%* 25%% Jlex 29%»

9. MCAT-QA -.03 28% % 03 Jusx 36%* b2%% penx 28%%

10. CEF-PS  .l6* .08 09 ° .13 o4 -.04 .09 02 .07

1. CEF-IP .13 .07 J15% 12 03 -.05 09 -04 -0l JI%s

12. NBME-I .18% 29%* .09 Slex 8% Lu3%R LgEE  24xx  29%% 3gEx |6H

13. NBME-II .13 Jd9* .08 4B 29%% 36xx  uges  32es 5% 31%s 12 .80%% -

Note: RATING = preadmission interview rating; GPA = grade point average, S = Science, O = other; MCAT = New version, BI = biology,
PH = physics, CH = chemistry, SP = science problems, RE = reading, QA = quantitative; CEF = clinical evaluation form, ;
PS = problem solving; IP = interpersonal skills. * -

~ *p <.05
*%p <0l ) 31

3y
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Table 3
Incremental Validity for New MCAT
for Class of 1982
= Criterion Statistic Sample 1 Sample 2 All
Measure Subjects
. \
CEF - PS Synple Size (n) 84 87 171
RZ non-MCAT .03 .05, .03
R2 addegl by MCAT (1) .05 g1 .0l
.Total R .08 .16 .07
Incremental Validity (2) 1.67 2.20 1.33
Incremental Validity (3) .05 A2 04
CEF-IP Sajnple Size (n) 84 87 171 -
R2 non-MCAT - .10 .04 .04
R addefi by MCAT (1) - .04 .08 04
Total R - Jd4 .12 .08
Incremental Validity (2) .40 2.00 1.00
Incremental Validity (3) .04 .08 .02’
NBME I Sayple Size (n) 92 93 185
. R2 non-MCAT R .12 .12
R addeg by MCAT (1) .31 .13 .24
Total R 47 .25 .36
Incremental Validity (2) 1.94 1.08 2.00
Incremental Validity (3) .37 .15 .27
~  NBMET Sample Size (n). . 81 85 . 166
R2 non-MCAT ‘ .05 .07 .05
R addc? by MCAT (1) .37 .19 .27
Total R 42 .26 .32
Incremental Validity (2) 7.40 2.71 5.40

Incremental Validity (3) .39 .23 .28
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i Table 4

Mallow's C_, Multiple R2, Adjusted Multiple RZ,
and Cross-Validated Composite Correlations ~

(r..,) for Best Subset Regression Analyses
Yy Using New MCAT Predictors
T _ 2 L
Criterion n C R Adj r
Measure P ‘ R9 yy'
CEF - PS
Sample 1 84 -1.60 .02 .01 .07 - .
Sample 2 87 1.80 .15 11 .04
All Subjects 171 1.59 .05 .04 ---
CEF - IP - | e
Sample | - 84 -2.13 - .10 .08 .06
Sample 2 , 87 0.86 09 .05 .05
All Subjects 171 1.98 .07 .05 -—-
NBME 1 |
Sample | 92 2.79 43 42 .65
Sample 2 4 © 93 2.52 22 J9 ¢« 42
All Subjects 185 5.13 34 7. .33 ---
NBME Il
Sample | 81 0.11 41 .39 53
. Sample 2 85 1.87 .20 .18 M1
All Subjects ° - 166 2.75 32 .30 ---




Table 5 o : -
Pearson Correlations Among Preadmission, Old MCAT, Clinical Evaluation
and NBME I, II Scores for Two Subsamples of Class of 1981
: Sample 1
_ Rating GPA CEF NBME
S- O _ VA QA Gl SCI PS P 1 |
1 2 3 4 b) 6 7 8 9 10 11
I. RATING  ----- .16 .13 .15 J27%% .02 | .09 -.08 -.27% .10 A1
2. GPA-S A8 eeaa- 59 .23% S8%% 15 Sles 13 14 J4Onw .22
3. GPA-O A7 JL2%w L .17 .15 .13 25% .13 .18 .22% 24%
4. MCAT-VA .16 .15 I L33 6l%% 4y _ 09 -.05 J28% % J29%#
5. MCAT-QA .23+ T A .09 e22% ceeee .26% J43%% .08 .01 .26% .04
6. MCAT-GI .15 .08 -.01 D7 I (i e J3yne .06 .12 .24% JI7%%
@ -
7. MCAT-SCI .13 Shnn .15 J29% % JS52%w 284% e .07 .09 62%% JS5ew
8. CEF-PS .09 .10 .06 -.01 .00 -.04 A3 e .66%% 17 .23%
9. CEF-IP  .lI .01 Jd2 .02 06 -.10 .08 - .6l%* ———c f .00 .04
10. NBME-I 26% L5 Ll T [ 28%# .20 J25% S5%s L40%®  26% oo .30%# E‘
. " P
11. NBME-II 25% .28+ .10 .26*% .04 0% 15 30%% |10 JIe® o E
Sample 2 a
. : - ' \ <
Note: RATING = preadmission interview rating; GPA - grade point average, S = science, O = other; B,
. "MCAT = Old version, Bl = biology, PH = physics, CH = chemistry, SP = science problems, RE = readlng, QA = quantitative; I~
! CEF = clinical evaluation form, PS = problem solving; IP = interpersonal skills. . , 5
. *p <.05 ‘ . e
O  ##p <0l X h




LA

Table 6
Pearson Correlations Among Preadmission, Old MCAT, Clinical Evaluation, l
N . and NBME I, Il scores for All Students of Class of 1981
Rating GPA CEF N‘BME 1
‘, S — 0 VA QA GI SCI PS * 1P
1 2 3 4 5 6 7 8 9 10
I. RATING ‘
. 2. GPA-S  .17%
3. GPA-O  .I5* S3ee | L4
4. MCAT-VA .15* 20%* .16%
5. MCAT-QA .25%* 52ee A2 30w | <0
6. MCAT-GI .08 J2 .08 59 .18
7. MCAT-SCI .11 520 2]%e 360 4gee 294
8. CEF-PS .04 .13 10 -0 .03 .02 A1
9. CEF-IP  -.05 .09 A5 -0l .03 02 .09 .e5es
10. NBME-1  .18* Lsww .13 300+ 294+ 27es  sger 27e 12
1l. NBME-D .13% 2548 .18% 280 .04 use  3les 2ees 07 76w ‘
L ]

Note: RATING = preadmission interview rating; GPA = grade point éverage, S = science, O = other; MCAT = old version,
BI = biology, PH = physics, CH = chemistry, SP = science problems, RE = reading, QA = quantitative; CEF = clinical evaluation
form, PS ="problem solving, IP = interpersonal skills.
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’ *p <.05
*#p <.01
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Table 7

Incremental Validity for Old MCAT
or Class of 1981

Criterion : Statistic Sample 1 Sample 2 All
Measure : ) Subjects
CEF - PS Sample Size (n) 76 79 155
R non-MCAT N0k o .04 .02 ‘
R* addeg by MCAT (1) .03 .01 .02
‘ . Total R .06 .05 Dy
i Incremental Validity (2) 1.00 .25 1.00
/ Incremental Validity (3) .03 .0l .02
CEF-IP Sample Size (n) 76 79 . {155
R2 non-MCAT A3 .03 .03
- « R” addegd by MCAT (1) .02 .02 .01
Total R .15 05 ~ .04
Incremental Validity {2) A5 .67 .33
Incremental Validity (3) .02 .02 .01
NBME I Sample. Size (n) 93 88 181
R2 non-MCAT .16 .33 .22
R adde{l by MCAT (1) .25 .15 .19
Total R ‘ 4l 48 Y|
Incremental Validity (2) 1.56 U5 .86
Incremental Validity (3) .30 22 .24
NBME II Sample Size (n) 78 81 159
b RS non-MCAT _ .07 Jdu .09
R* added by MCAT (1) .22 .10 g
Total R ‘ .29 24 .23
Incremental Validity (2) 3.14 71 1.56
Incremental Validity (3) .27 A2 .17
.
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Table 8

Mallow's C_, Multiple R2, Adjusted Multiple R2,

y Coem ‘i»' and Cross-Validated Composite Gor‘relétions
‘ (r,..) for Best Subset Regression Analyses ;
) . YY" Using Old MCAT Predictors | ‘ ;
- . i \/
- Criterion n C R2 Agj )
Measure P R A
CEF - PS
Sample | 76 - -0.46 .02 .00 13
Sample 2 79 -2.53 .02 .0l .10
All Subjects ' 155 -0.86 .02 0l ---
CEF - IP ¢ ‘ N
Sample 1 76 0.84 A2 .10 -.27
.. - Sarhple 2 79 -2.04 .02 .01l -.07
: All Subjects - /l?,i; -0.86¢ . .02 .02 ---
NBME 1 -
Sample 1| 93 -1.38 . 40 .39 .57
Sample 2 83 5.53 47 R .60
All Subjects 181 4.86 41 39 ---
NBME 11
Sample 1 78 . 227 27 24 40
Sample 2 81 77 2.18 . .21 18 .30
All Subjects 159 4.85 .23 \<l ---

¢ o ¢




