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Objective.\p=m-\Toinvestigate the performance of men and women from various
racial and ethnic backgrounds on the National Board of Medical Examiners Part I
examination, controlling for any differences in measures of educational background
and academic performance before entering medical school.

Design.\p=m-\Aretrospective analysis of existing records from the National Board of
Medical Examiners and the Association of American Medical Colleges.

Setting.\p=m-\NationalBoard of Medical Examiners.
Participants.\p=m-\Allstudents taking the June administration of Part I for the first

time in 1986, 1987, or 1988 and who were 2 years from graduation from an
accredited medical school.

Methods.\p=m-\Multipleregression methods were used to estimate Part I examina-
tion group differences in performance that would be expected if all students entered
medical school with similar Medical College Admission Test scores, undergradu-
ate grade point averages, and other prematriculation measures.

Main Outcome Measure.\p=m-\Performanceon the Part I examination.
Results.\p=m-\Therewere substantial differences in performance, with white stu-

dents scoring highest, followed by Asian/Pacific Islanders, Hispanics, and blacks;
within all racial and ethnic categories, women scored lower than men. Controlling
for dissimilarities in academic background greatly reduced Part I differences among
most racial and ethnic groups, except Asian/Pacific Islander men; unexplained dif-
ferences remained between men and women. Results were consistent for the 3
years examined.

Conclusions.\p=m-\Theresults of this study do not imply that physician performance
varies among racial and ethnic groups or between men and women; no written ex-
amination can measure all the abilities that may be desirable to assess. Validity re-
search investigating reasons for the reported gender and racial and ethnic differ-
ences in performance on the National Board examinations should be continued.

(JAMA. 1994;272:674-679)

THE LAST two decades have seen an

emphasis on increasing the numbers of
women and underrepresented ethnic mi¬
norities in medicine.1 Thus, recruitment
and retention of qualified women and
minority students have been goals at
many medical schools. During the same

period, differences in the performance
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on standardized examinations by differ¬
ent examinee groups, often referred to
as test bias or fairness,2·3 have been the
focus of attention as well.

Scores on the National Board of Medi¬
cal Examiners (NBME) Part I examina¬
tion have often been used by medical
schools to make promotion and retention
decisions and by residency program di¬
rectors for selection.4·5 The Standards for
Educational and Psychological Testing
state that examinations should be fair
for all examinee groups.3 Although dif¬
ferences in scores do not necessarily mean
a test is biased or unfair, reasons for
these differences should be investigated.

The NBME has undertaken a research

program to review differential perfor¬
mance on its examinations. This article
investigates the performance on Part I
by men and women medical students from
different racial and ethnic backgrounds.
The purposes of this study were to ex¬

plore (1) whether differences exist in the
mean performance on Part I of men and
women from different racial and ethnic
backgrounds and (2) whether differences
may be explained by measures of edu¬
cational background and academic per¬
formance before entry into medical school.

METHODS
The Part I Examination

Part I was the first in the three-ex¬
amination sequence for NBME certifi¬
cation at the time of the study. Approxi¬
mately 16 000 examinees took the 2-day
examination each year, of whom most
were students concluding their second

For editorial comment see  713.

year of medical school. The NBME Part
I examination consisted of 900 to 1000
multiple-choice questions, with similar
numbers of questions in each of seven
basic science subjects (anatomy, physi¬
ology, biochemistry, pathology, micro¬
biology, pharmacology, and behavioral
science). The examination scores were

highly reproducible; the internal con¬

sistency reliability (Cronbach's a)
ranged from .96 to .97.

Study Population
Subjects were all students who took

the June administration ofPart I in 1986,
1987, or 1988 and met the NBME's ref¬
erence group criteria: first takers who
were candidates for NBME certification
and were 2 years from expected gradu¬
ation from a medical school accredited
by the Liaison Committee on Medical
Education. Fewer students took the Sep¬
tember administrations of Part I as first
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takers, and performance levels of these
students were substantially lower; there¬
fore, analysis was restricted to the more

homogeneous student population meet¬
ing the reference group criteria.

Data Sources
Data were obtained from a joint As¬

sociation of American Medical Colleges
and NBME data file containing Medical
College Admission Test (MCAT) scores
and other pertinent undergraduate in¬
formation as well as Part I scores. The
data file was anonymous, however, with
no names or student identification num¬
bers and no socioeconomic information.
Part I scores were standardized to have
a mean of 500 and SD of 100 based on the
performance of the four previous June
reference groups. A score of 380 or

higher was needed to pass.
The MCAT data included each stu¬

dent's first scores on biology, chemis¬
try, physics, reading, and quantitative
skills, and the number of times each stu¬
dent took the MCAT. The scale for
MCAT scores ranged from 1 to 15. Un¬
dergraduate variables included science
and nonscience grade point averages
(GPAs), each on a 4-point scale; the num¬
ber of credit hours in science and in
nonscience subjects; undergraduate ma¬

jor (biology, another science, or non-

science); and an index of the selectivity
of the student's undergraduate college.
This index was determined by the
Higher Éducation Research Institute,
University of California at Los Angeles,
and was equal to the sum of the mean
Verbal and Quantitative Scholastic Ap¬
titude Test (SAT) scores of students at
the college. This index was used in the
current study to provide a measure of
control for differences in levels of aca¬
demic achievement among undergradu¬
ate schools.

Demographic variables included the
student's age, gender, and racial and eth¬
nic background as reported on the ap¬
plication to medical school. Racial and
ethnic categories included white, black,
Asian/Pacific Islander (referred to here¬
inafter as Asian), five subgroups of His¬
panic, and American Indian/Alaskan Na¬
tive. Because ofsmall numbers, Hispanic
subgroups were combined, and Ameri¬
can Indian/Alaskan Native students were
not included in the study. Information
was missing on one or more variables for
approximately 10% of the students. Ap¬
proximately 60% of the examinees had
missing undergraduate information, and
30% had no MCAT scores or information
on age or race and ethnicity. Scores on
Part I, however, were similar for stu¬
dents with and without missing informa¬
tion; therefore, those with missing data
were omitted from the analysis.

Statistical Analysis
The statistical analyses were replicated

on all 3 years. Means and SDs were cal¬
culated for each subgroup of examinees.
Because the variables were measured on
different scales, descriptive comparisons
among groups were made in terms of
effect size.6 Multiple regression methods
were used to predict Part I scores;
dummy (indicator) variables were formed
for ethnicity-by-gender combinations
(with white men as the comparison or
reference group) and for undergraduate
major. The unique contribution of each
independent variable to the regression
equation, independent from all other in¬
dependent variables, was determined (the
difference between Rz, the squared mul¬
tiple correlation coefficient, for the full
model regression with all variables in¬
cluded, and Rz for the restricted regres¬
sion model with the variable of interest
eliminated from the equation). This
unique contribution was the basis for con¬

cluding statistical significance: a variable
was significant ifthe inclusion of the vari¬
able in the regression model (after all
other variables were in the model) in¬
creased R2 with probability  less than
.001 because the large sample size could
easily lead to statistical significance at
less conservative levels. The interaction
between the selectivity index and each
GPA was examined for any systematic
relation that would be important to in¬
clude in the prediction equation.

The regression equations were used to
estimate the mean difference between
each gender-ethnic group and white men
on Part I that would be expected if all
students entered medical school with simi¬
lar academic credentials (analysis of co-
variance method). Interactions between
each gender-ethnic group combination and
the remainingvariables were investigated
before using the covariance method. Be¬
cause performance at the pass-fail point
on Part I is ofparticular interest to medi¬
cal educators, a discriminant function
analysis predicting pass-fail for each year
was also performed, using the same vari¬
ables and significance level (P<.001) as in
the regression equations.

RESULTS
Complete data were available for 90%

of reference group examinees: 10 809 in
1986, 10873 in 1987, and 10403 in 1988.
The findings were consistent for all 3
years, and details are reported for 1988
only. (Data for all 3 years can be obtained
from B.D.) Approximately one third of
the examinees were women (Table 1).
When the students were categorized by
race and ethnicity, approximately 85%
were white, 9% were Asian, 3.5% were

Hispanic, and 5.5% were black. The pro-

Table 1.—1988 Reference Group* Scores on the
National Board Part I Examination

No.
Mean

Scoref SD Pass, %

Women
Asian/Pacific

Islander
Hispanic
Black
White

Men
Asian/Pacific

Islander
Hispanic
Black
White

Total

3526

351
129
277

2769
6877

619
239
271

5748
10403

455

458
386
369
467
492

485
447
392
499
480

95 79.4

93 78.9
97 55.8
87 44.0
90 84.1

100 87.2

99 86.6
109 71.6

97 53.9
97 89.5

100 84.5

*Flrst takers at accredited medical schools taking
Part I for certification 2 years from expected graduation.

tMean=500 and SD=100 in the previous four June
Part I reference groups.

portions of students from different racial
and ethnic backgrounds were different
for men and women ( 2=77.6; 3 df, P<001);
in particular, the proportion of black
women (8%) was larger than the propor¬
tion of black men (4%).
Descriptive Results

In 1988, mean scores on Part I were

480, and the pass rate was 84.5%; men's
mean scores were 37 points higher than
women's. Differences can be converted
to effect sizes by dividing by the pooled
SD; for Part I comparisons, the pooled
SD was approximately 100. Differences
also occurred at the pass-fail point, with
approximately 8% more women than
men failing the examination. The score
distributions for 1988 for men and women
are given in Fig 1 and illustrate the
lower trend in scores for women com¬

pared with men.
Asian students had mean scores 15 to

20 points lower than white students dur¬
ing the 3 years analyzed in the study,
Hispanics had mean scores 60 points
lower, and blacks had mean scores 100 to
120 points lower. In 1988, pass rates were
88% for whites, 84% for Asians, 66% for
Hispanics, and 49% for blacks. Score dis¬
tributions for each race and ethnicity for
men and women separately are given in
Figs 2 and 3, respectively. The score dis¬
tributions for black and Hispanic men
were notably shifted to the left and were
more peaked for black men and approxi¬
mately normal for Hispanic men. Among
women, the score distributions for both
black and Hispanic women were peaked
and positively skewed.

The relation among MCAT scores and
undergraduate variables were similar
in 1986,1987, and 1988; details are again
given for 1988 only (Table 2). Mean
MCAT scores were approximately 10
points on biology, chemistry, and phys¬
ics and approximately 9 points on read¬
ing and quantitative skills. Correlations
among the three science sections on the
MCAT ranged between .50 and .60; cor-
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Fig 1.—Frequency distributions of the 1988 National Board of Medical Exam¬
iners Part I scores for men and women.

relations with reading and quantitative
skills sections were slightly lower.

Differences on the MCATbetween men
and women and among racial and ethnic
groups indicated a need to compare groups
in terms of their adjusted mean scores
rather than the observed scores. Men had
higher mean scores than women on biol¬
ogy, chemistry, physics, and quantitative
skills; differences ranged from 0.2 to 0.5
SD. Women had slightly higher reading
scores. Asian students outperformed all
other groups on all MCAT sections (ex¬
cept reading), especially on chemistry and
physics. Differences between Hispanic
and white students ranged from 0.4 SD
on biology to 0.7 SD on quantitative skills.
Between blacks and whites, the smallest
differences were noted in biology and
reading (1.0 to 1.2 SD), and the largest
differences were noted in quantitative
skills and physics (1.3 to 1.5 SD). Stu¬
dents took the MCAT an average of 1.5
times before matriculation. Women and
black students tended to take the MCAT
a greater number of times than did men
and nonblack students.

The GPAs in science subjects ranged
from 3.44 in 1986 to 3.40 in 1988 (4.0 scale);
the mean nonscience GPA was consis¬
tently 3.54 or 3.55. Students had taken,
on average, 60 undergraduate credit hours
in various science subjects and 44 hours
in nonscience subjects. Approximately
60% reported a biology major and 20% a

major in another science ormathematics.
Across gender, men had higher GPAs in
science subjects and more often majored
in a science other than biology, while
women had higher nonscience GPAs and
were more often biology majors. Com¬
pared with white students, Asians had
slightly higher GPAs, while those of His¬
panic and black students were substan¬
tially lower. Asians took fewer nonscience
hours than blacks, and higher proportions
of Hispanic students majored in biology.
Asian students graduated from under-

graduate schools at which mean SAT
scores were generally higher; mean SAT
scores at black students' undergraduate
schools were generally lower.

Men averaged 23.7 years of age at
entry to medical school, while women
tended to be about 6 months older. Asian
students, on average, were 1 year
younger than others when they entered
medical school.

Prediction Models
The variables analyzed in this study

accounted for 37% ofthe variation in stu¬
dents' Part I scores in 1988 (R2 in bottom
row of Table 3); they accounted for 31%
in 1986 and 36% in 1987. (The sum of
unique R2 values for individual variables
does not equal the total value for Ä2,
because the sum does not include the
variation in Part I scores accounted for
by more than one of the variables.) All
correlations between MCAT sections and
Part I scores were positive. Biology,
chemistry, physics, and reading MCAT
scores were significant predictors ofper¬
formance on Part I. The number of times
the MCAT was taken, with a negative
relation to scores on Part I, was also
significant. Overall, the MCAT variables
accounted for the largest single block of
variation in performance on the NBME
Part I examination. Comparatively, the
undergraduate measures ofperformance
played a less significant role; only sci¬
ence GPA and biology major contributed
to prediction of Part I performance. Al¬
though not shown in Table 3, interac¬
tions between the selectivity index and
GPAs were not significant, indicating no

systematic tendency for students with
high GPAs at more selective undergradu¬
ate schools to perform better than stu¬
dents with high GPAs from less selective
undergraduate schools.

A key finding was that Part I score
differences between white men and the
other gender-ethnic groups were not ex-

25

20

I«
çI
 io

Asian Men/Pacific Islander
* Black

• Hispanic
 White
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Score on Part I

Fig 2.—Frequency distributions of the 1988 National Board of Medical Exam¬
iners Part I scores for Asian/Pacific Islander, Hispanic, black, and white men.

plained solely by differences in their per¬
formance on the MCAT examination or
in undergraduate school. After control¬
ling for undergraduate performance dif¬
ferences, the mean scores ofAsian women,
Hispanic women, white women, and Asian
men continued to differ significantly
from those ofwhite men in all 3 years of
the examination analyzed in this study.

With only minor exceptions, the same
variables significant in predicting Part
I scores were also significant in the dis¬
criminant analysis prediction of pass-
fail. However, the predictions were only
marginal improvements over the base¬
line percentage ofpassing Part I (84.5%),
given no knowledge about past perfor¬
mance. Pass-fail predictions were 97%
accurate for students who passed but
only 25% accurate for those who failed.

Adjusted mean differences provide an
estimate of how a given ethnic or gen¬
der group's mean performance would
compare with that of white men if they
had similar MCAT scores and levels of
undergraduate performance. To the ex¬
tent that predictor variables account for
observed group differences in Part I per¬
formance, adjusted mean differences
should be reduced to zero. Among men,
the adjusted mean difference for His¬
panic students was almost 40 points
lower than observed differences, reduced
from 52 to 13 points (Fig 4). An even

larger reduction in mean difference of
103 points was observed for black men.

Thus, both Hispanic and black men per¬
formed, on average, about as well as
white men who had the same MCAT
scores and undergraduate performance
characteristics. Among Asian men, the
adjusted mean difference was greater
than the observed difference, 26 com¬

pared with 14, indicating that, as a group,
they scored slightly lower on Part I than
would be predicted based on their MCAT
scores and undergraduate performance.

For Asian and white women, adjust-
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Fig 3.—Frequency distributions of the 1988 National Board of Medical Exam¬
iners Part I scores for Asian/Pacific Islander, Hispanic, black, and white women.

Fig 4.—Observed and adjusted mean scores on the 1988 National Board of
Medical Examiners Part I examination for Asian/Pacific Islander (A/PI), His¬
panic, and black men, and A/PI, Hispanic, black, and white women, all
compared with white men.

Table 2.—Means and Percentages for Reference Group Examinees* Taking the June 1988 Part I Examination

Men Women All
I

Asian/
Pacific

Islander Hispanic Black White

  

All

Asian/
Pacific

Islander Hispanic Black White All

Asian/
Pacific

Islander Hispanic Black White All
No. of examinees 619 239 271 5748 6877 351 129 277 2769 3526 970 368 548 8517
MCAT mean scoret

Biology 10.5 9.6 10.2 10.1 10.2 9.0 7.8 9.8 9.7 10.4 9.4 10.1

Chemistry 10.9 9.4 7.8 10.2 10.1 10.3 7.3 9.5 9.4 10.7 8.9 7.6 10.0
Physics 11.2 9.3 7.7 10.4 10.3 10.1 8.0 6.9 9.3 10.8 8.8 7.3 10.0

Reading 8.8 8.2 7.0 9.1 9.0 8.2 7.3 9.5 9.2 8.9 8.2 7.1 9.2 9.1
Quantitative 9.5 8.2 6.4 9.4 9.3 8.9 7.1 6.0 8.9 8.6 9.3 7.8 6.2 9.2
No. of MCATs taken 1.6 1.8 1.5 1.8 1.9 1.6 1.6 1.5

Undergraduate means
and percentages:):

Science (BCPM) GPA 3.46 3.17 2.86 3.44 3.41 3.45 3.10 2.83 3.45 3.39 3.46 3.25 2.85 3.45
Nonscience (AO) GPA 3.54 3.42 3.21 3.53 3.52 3.60 3.44 3.27 3.60 3.57 3.56 3.43 3.24 3.56
Science (BCPM) GPA 61 60 61 61 61 61 64 63 61 61 61 61 62 61 61
Nonscience (AO)

hours 39 43 46 43 44 47 45 45 39 43 46 44 44
Biology major, %§ 69 72 60 61 70 73 69 65 66 67 70 70 61 63
Other science

major, %§ 25 20 17 23 23 17 14 14 14 22 17 16 20 20
Selectivity indexai 1116 1069 1013 1072 1073 1066 1042 1080 1080 1117 1068 1027 1074 1076

Demographic
Age at matriculation, y 23.0 23.7 24.0 23.8 23.7 22.9 23.6 24.0 24.5 24.3 23.0 23.7 24.0 24.0 23.!

*First takers at accredited medical schools taking Part I for certification 2 years from expected graduation.
tStandard deviations of the Medical College Admission Test (MCAT) scores are approximately 2 points.JBCPM indicates biology, chemistry, physics, and mathematics; AO, all other subjects; SDs are approximately 0.35 for grade point averages (GPAs) (based on a 4-pointscale) and 18 for hours.
§Yes coded 1 ; no coded 0.
DSum of mean Scholastic Aptitude Test Verbal and Quantitative scores at student's undergraduate institution; SDs are approximately 150.

ing Part I scores for differences between
them and white men on the MCAT or in
undergraduate performance had little
effect (Fig 4); in 1988, unexplained dif¬
ferences of38 points remained for Asian
women and unexplained differences of
23 points remained for white women,
compared with observed differences of
41 and 32, respectively. For Hispanic
women, adjusting for differences on the
MCAT and in undergraduate perfor¬
mance reduced the observed mean dif¬
ference of 113 points, but a relatively

large adjusted difference of 47 points
remained. Similar reductions were ob¬
tained for black women, from the ob¬
served difference of 130 points to an

adjusted difference of 19 points.
COMMENT

No published report ofdifferential per¬
formance by students from different ra¬
cial and ethnic backgrounds was found in
the literature. In 1973, Weinberg and
Rooney7 reported lower scores for women
than men on both the MCAT and the

NBME Part I examination, but not on
NBME Part II. Weinberg and Rooney
hypothesized that differences might dis¬
appear as larger numbers of women en¬
ter medical school. It appears they have
not. Our investigations indicate that (1)
there are both ethnic and gender differ¬
ences in Part I performance, and (2) prior
academic performance is sufficient to ex¬

plain a large part of the observed differ¬
ences among underrepresented racial and
ethnic groups but not differences between
men and women.
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Table 3.—Regression Results for Predicting 1988 Part I Reference Group* Test Score

Variablef
Correlation Regression

Coefficient
Unique

f?2
MCATs .169

Biology .45 11.0 .021 <.0001
Chemistry 9.6 .015 <.0001

Physics .45 2.9 .001 <.0001

Reading .35 9.2 .016 <.0001
Quantitative .38 0.5 <.001 .30
No. of MCATs taken -.27 -9.4 .005 <.0001

Undergraduate .022
Science (BCPM) GPA .34 41.6 .014 <.0001
Nonscience (AO) GPA .19 <.001
Science (BCPM) hours -.01 <-0.1 <001 .47

Nonscience (AO) hours 0.1 <.001 .003

Biology majora -.01 8.6 .001 .0002
Other science major} .04 5.6 <.001 .04

Selectivity ¡ndex§ .13 <.001

Demographic .014

Age at matriculation, y -.07 0.4 <.001 .14
Women

Asian/Pacific Islander} -.04 -38.5 .005 <.0001

Hispanic} -.10 -46.5 .003 <.0001

Black} -18.7 .001 .0004

White} -.08 -22.7 .008 <.0001
Men

Asian/Pacific Islander} .01 -25.6 .003 <.0001

Hispanic} -.05 -13.0 <.001 .02
Black} -.14 -4.3 <.001

Constant -5.8 .75
.369

*First takers at accredited medical schools taking Part I for certification 2 years from expected graduation.
}MCAT indicates Medical College Admission Test; BCPM, biology, chemistry, physics, and mathematics; AO, all

other subjects; and GPA, grade point average (based on a 4-polnt scale).
}Yes coded 1 ; no coded 0.
§Sum of mean Scholastic Aptitude Test Verbal and Quantitative scores at student's undergraduate institution.

Results of this research indicate that
observed differences in Part I perfor¬
mance are particularly large for black and
Hispanic students, two minority groups
underrepresented in medical schools.
These differences in Part I performance
are not surprising, since differences in
MCAT scores and undergraduate per¬
formance were also present before entry
to medical school. In part, the observed
racial and ethnic differences reflect the
lower mean MCAT scores and GPAs of
underrepresented minority students.8

The magnitudes of the differences re¬

ported in this study reinforce the need to
continue developing programs for stu¬
dents who apply to medical school with
relatively poor undergraduate prepara¬
tion. Programs aimed at enhancing stu¬
dents' academic preparation before medi¬
cal school and improving their perfor¬
mance while in medical school are in place
in a number of medical schools. Prema-
triculation programs are increasingly
available to help students gain the skills
to overcome, at least partially, gaps in
their preparation.9 During medical train¬
ing, programs teaching students how to
organize their time and develop good
study skills can help them avoid falling

behind in their studies. Some medical
schools provide special tutoring for stu¬
dents who need extra help; others have
instituted alternative curricular ap¬
proaches believed to benefit students
with weaker academic backgrounds.10 De¬
spite the adverse financial ramifications
for students, some programs permit stu¬
dents to decompress the first 2 years by
taking an extra year to complete the
course of study. Increasingly, medical
schools have programs to help students
prepare for the Part I examination.11 All
of these approaches may have merit, but
research investigating their effectiveness
is needed, particularly in light of major
efforts to recruit underrepresented mi¬
nority students.12

Statistically controlling for differences
at the time of matriculation to medical
school through regression analysis sub¬
stantially reduced Part I performance
differences between white students and
underrepresented minority students.
However, this was not the case for Asian
students. Based on prematriculation
measures, Asian students should have
performed better on Part I than white
students did. Instead, Asians students
performed slightly worse, and control-

ling for prematriculation differences in¬
creased the magnitude ofthe Part I per¬
formance differences for Asian men. It
is unclear why this occurred, although
cultural differences may offer a possible
explanation.

Bycomparison, statisticallycontrolling
for differences present at the time of ma¬
triculation to medical school reduced the
observed differences in Part I perfor¬
mance between men and women by only
50%, a smaller percentage than for un¬

derrepresented minority students. This
study provides few insights into reasons
for these differences. A common expla¬
nation is that men and women enter medi¬
cal school with different levels of aca¬
demic skills, but this phenomenon was
not observed in this study: differences in
the range of 0.2 to 0.4 SDs on the Part I
scale remained after adjustments. Of
course, it is also possible that the pre¬
matriculationmeasures usedinthis study
were not sufficiently sensitive to differ¬
ences in academic preparation directly
tied to medical school course work, such
as undergraduate credit hours in specific
science courses. Although it seems un¬

likely that the medical education envi¬
ronment should induce such differences
after 2 years, attention should be given
to identifying any forces that depress
performance in the basic sciences of
women and Asian men. Differences
among students in their interest in sci¬
ence, leisure-time activities, and other
possible moderating characteristics might
be investigated,1315 along with the pro¬
portion of variance they might explain
performance on the National Board Ex¬
aminations. Forexample, the Educational
Testing Service16 and other researchers17
have suggested possible factors contrib¬
uting to differences in performance by
girls and boys on standardized tests; some
of these factors, such as differences in
what teachers do to encourage students
to excel, may be relevant in medical edu¬
cation and worth investigation.

Regardless of why performances dif¬
fered on Part I, these differences will
affect examinees unequally16; some schools
require passing Part I for promotion,18
and highly selective residency training
programs rely on the examination re¬
sults.19,20 Like the Educational Testing
Service16 and Cole and Moss,21 the NBME
believes in a comprehensive approach to
evaluating information relevant to test¬
ing decisions and emphasizes the need
for tests to be fair to all examinee groups.

The need for investigations of the va¬

lidity of test scores takes on added im¬
portance because ofchanges in the medi¬
cal licensure system. At the time of this
study, the National Board examinations
and the Federation Licensing Examina¬
tions (FLEX) constituted two routes to

Downloaded From: http://jama.jamanetwork.com/ by a Karolinska Institutet University Library User  on 05/24/2015



licensure. During the early 1990s, these
two routes were merged into the US
Medical Licensing Examination.22 Thus,
examinees beginning the licensure pro¬
cess in 1992 had only a single route to
licensure. Because phase-in of the US
Medical Licensing Examination will take
several years, validity studies will also
require several years for completion.

When a new, high-stakes examina¬
tion is introduced, in-depth studies of
the validity of test scores and pass-fail
decisions take on added importance.3
Two measures of validity of an exami¬
nation are (1) whether the examination
content represents important knowledge
or skills and (2) how well performance is
associated with other measures of per¬
formance, both current and future.23

Content validity is established by dem¬
onstrating the relation between the con¬
tent on an examination and the knowl¬
edge and skills needed by those who take
the examination. For a medical licensing
examination, content validity studies
should include careful review of test con¬
tent to ensure its relevance for the cur¬
rent and future practice of medicine.
Some basic science concepts are much
more important to the practice of medi¬
cine than others,24 and this is the knowl¬
edge most important to test in the basic
science component of the licensure ex¬
amination system.

Judgments about content alone do not
provide a sufficient basis for validity of

inferences and decisions based on test
scores.23 Few studies of physician per¬
formance in practice settings have been
reported,2627 and comparisons of exami¬
nation results with performance in medi¬
cal school, residency training, and prac¬
tice are clearly needed. Studies such as
the current one, comparing the perfor¬
mance of gender-ethnic groups, can re¬
veal important information for judging
the validity of test scores. If examina¬
tion facets extraneous to the assessment
of relevant performance result in lower
scores for women and Asian men, they
can be investigated. Such work takes
many years to perform (and is never

really completed). The NBME has be¬
gun a broad program ofvalidity research
into several areas, and initial reports
are available.28"31

The current study was limited to the
reference group ofmedical students who
chose the NBME certification route at
a time when the FLEX provided an ad¬
ditional mechanism for achieving licen¬
sure. Some of the conclusions might
change if all students were included and
if ultimate pass rates were considered.
In addition, the variables in this study
were those available in existing data¬
bases, thus precluding the use of some
measures that might be desirable, such
as the student's socioeconomic status
and participation in special courses to
prepare for the examination.

In conclusion, it is important to recog-

nize that no examination provides a gold
standard for all the abilities it may be
desirable to assess. In particular, tests of
knowledge base cannot assess many im¬
portant clinical skills. It is unclearwhether
the differences among student groups ob¬
served in this study reflect the actual
magnitude of academic differences or re¬
sult from other factors. Despite these limi¬
tations, the findings from this study point
to three areas for continued investiga¬
tion: (1) the enhancement of educational
programs for students at academic risk,
(2) the investigation of reasons for dif¬
ferences in performance on the National
Board examinations that remain unex¬

plained after differences in academic back¬
ground are statistically controlled, and
(3) the relation between test performance
and subsequent success in the practice of
medicine. Research on these areas is un¬
der way in many medical schools as well
as at the NBME.

We are indebted to Bernadette J. Brennan, Paul
R. Kelley, PhD, Donald E. Melnick, MD, and Robin
D. Powell, MD, from the National Board of Medi¬
cal Examiners, Philadelphia, Pa; Susan C. Day,
MD, Steven M. Downing, PhD, and John J. Norcini,
PhD, from the American Board of Internal Medi¬
cine, Philadelphia; Judy A. Shea, PhD, from the
University of Pennsylvania, Philadelphia; Charles
Killian, MA, from the Association of American
Medical Colleges, Washington, DC; Candice S.
Rettie, PhD, from the Robert Wood Johnson Medi¬
cal School at Camden, NJ; and Gerry R. Schermer-
horn, PhD, from Southern Illinois University
School of Medicine, Springfield.
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