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Background: The purpose of this study was to examine the predictive potential of multiple
indicators (eg, preadmission scores, unit, module and clerkship grades, course and examina-
tion scores) on academic performance at medical school, with a view to identifying students
at risk.

Methods: An analysis was undertaken of medical student grades in a 6-year medical school
program at the Faculty of Medicine and Health Sciences, United Arab Emirates University,
Al Ain, United Arab Emirates, over the past 14 years.

Results: While high school scores were significantly (P < 0.001) correlated with the final
integrated examination, predictability was only 6.8%. Scores for the United Arab Emirates uni-
versity placement assessment (Common Educational Proficiency Assessment) were only slightly
more promising as predictors with 14.9% predictability for the final integrated examination.
Each unit or module in the first four years was highly correlated with the next unit or module,
with 25%—-60% predictability. Course examination scores (end of years 2, 4, and 6) were sig-
nificantly correlated (P < 0.001) with the average scores in that 2-year period (59.3%, 64.8%,
and 55.8% predictability, respectively). Final integrated examination scores were significantly
correlated (P < 0.001) with National Board of Medical Examiners scores (35% predictability).
Multivariate linear regression identified key grades with the greatest predictability of the final
integrated examination score at three stages in the program.

Conclusion: This study has demonstrated that it may be possible to identify “at-risk” students
relatively early in their studies through continuous data archiving and regular analysis. The data
analysis techniques used in this study are not unique to this institution.
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Introduction

Admission to medical school is generally hotly contested, with many more applicants
than available places.' Because medical training is resource-intensive, it is important
to select students who are capable of developing into competent and safe doctors. The
dilemma facing medical faculties, however, is which selection criteria best predict
student “success.”* Ultimately, success should represent physician competence,*”’
but this is a difficult task because many cognitive and noncognitive factors influence
competence.'* Individual medical faculties thus often develop unique entrance criteria
encompassing more than one domain. Despite the increasing use of nonacademic fac-
tors, such as attitude and empathy, in the selection process, preadmission academic
achievement remains an important consideration.! However, the evidence is conflicting
in terms of the value of academic criteria, such as the secondary school grade, in terms
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of academic success at medical school, largely because of
the variability in secondary school education.!#1

The admission process is only the beginning of a long
journey to graduation. In line with a learner-centered phi-
losophy, once accepted, students should be continuously
monitored, so that those “at risk™ at different stages of their
studies can be identified, and the appropriate support and
remediation provided.'"!? Identifying “at-risk” students
becomes increasingly important in the context of widening
access, as would be the case for promoting ethnic minorities
or addressing previous political disadvantage.'*"' The situa-
tion at the Faculty of Medicine and Health Sciences, United
Arab Emirates University, the only federal medical school in
the United Arab Emirates, would certainly be considered a
case of widening access. Established in the 1980s, the Faculty
of Medicine and Health Sciences has a social responsibil-
ity to train Emirati doctors to service the national (Emirati)
and expatriate United Arab Emirates communities. Since
graduating its first Emirati doctors in 1994, student numbers
have steadily increased in line with a national emiratization
program. In recent years, this has culminated in the easing
of some medical school entrance criteria, necessitating the
identification of potentially “at-risk” students early and track-
ing their progress through their studies.

Institutional context

The Faculty of Medicine and Health Sciences curriculum
comprises three 2-year courses, ie, medical sciences, organ
systems, and clinical sciences. During medical sciences,
organ systems, and clinical sciences, students complete
10 units, 11 modules (including two clinical skills modules),
and 10 clerkships, respectively (Table 1). There is continuous
assessment over the 2-year period to determine eligibility for
externally reviewed course examinations. During clinical sci-
ences, students rotate through clerkships in internal medicine,
surgery, pediatrics, psychiatry, obstetrics and gynecology,
community medicine, and family medicine (Table 1). The
externally examined final integrated examination is the high-
stakes licensing examination, comprising clinical (objective
structured clinical examination, patient cases) and theory
(inhouse, National Board of Medicine Examiners compre-
hensive clinical examination) components.

All applicants to the English medium Faculty of Medicine
and Health Sciences medical program are Emirati nation-
als (Arabic speakers) who attended either a public (Arabic
medium) or a private (English medium) secondary school
and who successfully completed a general university founda-
tion year. Final selection depends on a student’s high school

Table 1
curriculum structure indicating units, modules, clerkships, course

Faculty of Medicine and Health Sciences 6-year

averages, and examinations in chronological order

Medical sciences course year | (MSCI)

Unit | Introduction to medical sciences
Unit 2 The cell

Unit 3 The tissues

Unit 4 Movement and metabolism

Unit 5 The thorax

Medical sciences course year 2 (MSC2)

Unit 6 The abdomen

Unit 7 Cellular communication
Unit 8 Head and neck

Unit 9 Molecular medicine
Unit 10 Infection

Medical sciences course averages and examinations

MSCIA  Medical sciences course | average
MSC2A  Medical sciences course 2 average
MSCA Medical sciences course average (MSC| and MSC2)
MSCE Medical sciences course final examination
Organ systems course year | (OSCI)
CSMI Clinical skills 1
Module |  Hematology/immunology

Module 2 Cardiovascular system
Module 3  Respiratory system
Module 4 Gastrointestinal system
Module 5 Musculoskeletal system

Organ system course year 2 (OSC2)
CSM2 Clinical skills 2
Module 6 Endocrine and metabolism
Module 7 Urogenital and reproduction
Module 8 Neurosciences and special senses
Module 9 Behavioral sciences

Organ systems course averages and examinations

OSCIA  Organ systems course | average

OSC2A Organ systems course 2 average

OSCA Organ systems course average (OSCI and OSC2)
OSCE Organ systems course final examination

Clinical sciences course year | (CSCI)

Clerk | Internal medicine |
Clerk2  Surgery |

Clerk 3 Pediatrics |

Clerk 4  Psychiatry

Clerk 5 Obstetrics and gynecology

Clinical sciences course year 2 (CSC2)

Clerk 6 Internal medicine 2
Clerk 7 Surgery 2

Clerk 8 Pediatrics 2

Clerk9  Community medicine
Clerk 10 Family medicine

Clinical sciences course averages and examinations

CSCIA Clinical sciences | course average

CSC2A  Clinical sciences 2 course average

ORAV Overall medical school average (all units, modules,
clerkships)

FIE Final integrated examination

grade, a satisfactory international English examination score,
a Medical College Admission Test, and an interview. Despite
these selection criteria, there is a small annual attrition, and
a number of students are considered “at-risk” or borderline
at different stages of the program. Therefore, the present
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exploratory study set out to analyze historic data to identify
potential predictors of success in the final integrated examina-
tion and whether there were points in the curriculum where
“at-risk” students could be identified, such that support and
remediation can be provided.

Two main research questions were posed in this study, ie,
the extent to which available preadmission grades (including
English) predict performance (or lack thereof) during the
6-year medical program, and which scores during a student’s
medical studies best predict performance (or lack thereof)
during the 6-year program.

Methods

Database queries of all available student grades from high
school and university medical studies were conducted. Ethical
approval for the study was obtained from the Al Ain Medical

District human research ethics committee. Preadmission grades

were high school grades, the United Arab Emirates University

placement assessment, which is the common educational pro-
ficiency assessment (comprising English and mathematics),
and an international English examination (eg, TOEFL® or the

International English Language Testing System). In addition,

Faculty of Medicine and Health Sciences grades comprise

results from units, modules and clerkships; year averages, as

well as end of course examinations, final integrated exami-
nation, and National Board of Medicine Examiners results.

Analyses were performed on three data sets:

e Ten cohorts of medical students for whom comprehensive
grades were available from high school to graduation
(n=297)

e All Faculty of Medicine and Health Sciences grades (unit,
module, clerkships, year averages, course examinations)
to determine their predictive ability for all components
of the program

e A multivariate linear regression of grouped grades for the
first 2 years (medical sciences), the first four years (medical
sciences and organ systems), and in the 6-year curriculum
(medical sciences, organ systems, and clinical sciences) to
determine components of the program that offer the greatest
predictability of the final integrated examination grade.

Statistical analysis

Pearson’s correlation (r) with a statistical significance level of
P < 0.01 was used to identify significant correlations between
grades. R? was used to identify the level of variability in per-
formance explained by the predicting variable (predictability).
R? values range between 0 and 1, with values close to 0 indi-
cating low predictability and values close to | indicating

high predictability. R? values can also be depicted as percent
predictability,'®'® which, for the purposes of this study, have
been categorized as: >60% high predictability; 40%—60%
moderate predictability; and <40% as low predictability.

Results

The total number of students for the 14-year study period was
792 (228 males, 564 females), with the average graduating
cohort comprising 32 students (10 males, 22 females). Because
the Common Educational Proficiency Assessment, TOEFL,
and the International English Language Testing System were
introduced in the 2000/2001 academic year only, these scores
were not available for some students. Some grades for the
currently enrolled students (ie, 2005-2010 intakes) were
also not available.

Grades available on admission

Although significant correlations were measured for the three
preadmission grades (high school grade, Common Educa-
tional Proficiency Assessment, English), predictability was
low in the short and long term (Table 2). The high school
grade best predicted performance in unit 1 (13.8%). Common
Educational Proficiency Assessment and English language
grades generally did not predict performance.

Above average, average, and below

average students

For the 10 cohorts for which comprehensive grades were
available, students were categorized into the “above average”
(top 20th percentile), “average” (middle 60th percentile),
and “below average” (bottom 20th percentile, Figure 1).
However, it is important to note that the average does not
represent the same students in each group. Apparent from
Figure 1 is the variability of grades for different program
components. Of interest is the spread of unit 1 results follow-
ing the high school grade clustering and the components that
discriminate between the above average, average, and below
average groups, in terms of the final integrated examination
scores (eg, unit 5, unit 10, medical sciences examination,
module 8, organ systems examination, clinical sciences year
averages). These data were analyzed further.

Medical school grades during

the six-year program

Table 2 suggests that a student’s performance in the introduc-
tory unit, ie, unit 1, may be an early indicator of subsequent
performance during medical sciences, with predictability
being 51% for the medical sciences year 1 average, 40% for
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Table 2 Predictability (percent) of various preadmission criteria and selected program grades

(darker background indicates higher predictability)

HSG CEPA IELTS | Unitl Unitl0

MSCE OSCA OSCE CSC2A ORAV  FIE

Unitl0 6.3 0.1 2.1 24.6

HSG 0.0 0.0 13.8 6.3 8.6 8.5 9.4 11.3 13.5 6.8
CEPA 0.0 0.8 0.9 0.1 0.0 0.4 3.0 0.6 16.0 14.9
IELTS 0.0 0.8 6.2 2.1 4.1 1.7 2.6 5.9 204 139
Unitl 13.8 0.9 6.2 24.6 26.4 21.8 18.1 14.6 31.8 16.6
Unit2 8.5 0.0 3.6 35.5 26.9 26.9 26.3 17.7 7.7 27.9 7.2
Unit3 6.4 0.2 8ol 36.4 36.8 S5 30.4 15.1 135 30.7 129
Unit4 2.5 0.0 1.9 15.3 41.1 34.5 35.8 24.5 124 384 127
Unit5 7.8 0.1 4.5 334 37.9 52.1 44.2 33.2 17.3 473 19.6
Unité 19 0.0 3.5 8.7 45.4 44.6 43.4 28.0 20.5 42.0 12.0
Unit7 4.7 0.0 1.7 7.2 58.4 28.9 34.7 20.8 194 30.7 14.0
Unit8 10.9 0.0 3.6 25.8 52.0 49.3 49.7 30.1 28.7 51.0 219
Unit9 1.1 0.1 4.6 10.8 61.6 48.0 49.6 23.6 20.7 475 125

55.8 67.1 40.3 35.9 64.0 381

MSC1A | 10.1 0.1 4.0 50.8 48.9
MSC2A 8.6 0.0 4.6 39.6 72.9
MSCA 10.2 0.0 Bdl 49.0 62.9
MSCE 8.6 0.0 4.1 26.4 55.8

48.7 45.8 8S10 17.4 534 191
65.9 66.6 437 30.4 74.1 26.6
59.3 57.9 403 24.3 659 236

59.3 39.4 26.9 69.4 212

csml 14.7 0.0 5.2 21.2 8.8
Mod1 3.6 0.8 2.0 16.3 54.2
Mod2 6.3 0.4 0.4 17.6 44.1
Mod3 8.3 0.0 2.6 16.6 36.1
Mod4 5.4 0.0 0.0 11.8 50.8
Mod5 4.5 0.1 0.8 14.1 42.9

17.1 18.3 20.9 29.9 339 237
46.0 71.2 42.1 21.1 52.7 16.1
44.5 67.6 39.8 18.8 543 195
39.4 61.8 41.2 21.7 51.7 17.7
37.0 69.4 43.7 353 56.4 25.1
36.8 65.0 42.0 26.8 53.7 235

csm2 €L 11.7 0.7 10.6 11.6
Mod6 1.8 1.5 0.2 BiG 41.2
Mod7 6.0 0.0 0.5 10.4 36.2
Mod8 4.5 0.3 0.8 10.7 48.4
Mod9 2.8 25 2.7 9.5 31.6

18.1 20.3 26.6 BNl 31.8 269
27.9 51.3 28.7 21.9 37.0 125
30.9 54.6 46.4 27.4 533 250
33.1 67.7 48.9 26.3 56.0 27.2
16.7 31.8 235 19.2 332 224

OSC1A 8.1 0.2 24 23.8 62.6
0SC2A 7.4 0.3 0.7 19.2 65.8
OSCA 8.5 0.4 il.7/ 21.8 67.1
OSCE 9.4 3.0 2.6 18.1 40.3

59.8 97.4 61.2 37.1 80.6 30.8
55.7 97.2 65.8 41.9 854 353
59.3 64.8 40.2 84.8 34.0
39.4 64.8 34.6 73.8 41.0

Clerk1 0.0 3.6 0.0 0.2 19.7
Clerk2 6.4 13.5 0.5 13.0 23.8
Clerk3 6.0 0.1 1.7/ BY/j 19.7
Clerka 8.1 20.3 2.0 11.6 25.4
Clerk5 1.4 13.8 0.5 2.4 18.7

7.9 19.9 18.1 16.5 324 141
19.9 30.4 30.3 28.4 476 342
18.1 29.7 33.5 35.4 393 254
18.5 32.6 29.5 36.2 43.6 36.2
10.6 21.6 21.1 39.2 319 26.9

Clerké 7.8 1.9 7.9 10.6 21.4
Clerk7 0.0 17.6 0.2 1.2 6.9
Clerk8 2.5 18 8.3 1.8 23.0
Clerk9 8.2 4.8 18.7 6.5 Sl
Clerk10 0.0 0.0 4.9 11.1 10.1

24.0 25.0 23.0 46.5 37.2 339
i 6.3 8.5 14.2 158 123
155 25.1 26.0 39.2 347 282
20.1 28.1 25.6 393 371 253
3.8 17.6 12.7 288 189 11.0

CSC1A 4.5 11.7 0.1 8.4 335
CSC2A 11.3 0.6 5.9 14.6 35.9
ORAV 13.5 16.0 20.4 31.8 64.0
FIE 6.8 14.9 13.9 16.6 38.1
NBME 0.0 0.0 0.0 43.0 21.0

22.9 43.2 43.0 45.8 65.4 48.6
26.9 40.2 34.6 56.4 43.2
69.4 84.8 73.8 56.4 55.8
21.2 34.0 41.0 43.2 55.8

4.4 14.7 23.7 10.8 27.7 35.0

Abbreviations: HSG, high school grade; CEPA, Common Educational Proficiency Assessment; IELTS, International English
Language Testing System. The remainder of the abbreviations used in this table are listed in Table I.

the medical sciences year 2 average, and 26% for the medi-
cal sciences examination. Similarly, unit 10 and the medical
sciences examination are identified as moderate predictors
of performance in many organ systems modules and high
predictors of organ systems averages.

Medical sciences, organ systems, and clinical sciences
examination grades were significantly correlated with the
average scores for the 2-year period comprising the course
(59%, 65%, 56% predictability; P < 0.05, 0.001, 0.001;
n=415,321, 244, respectively). The averages for year 1 and
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Figure | Profile of above average (top 20th percentile), average (middle 60th percentile,) and below average (bottom 20th percentile) grades for students for whom all
scores were available from the high school grade to the final integrated examination (n = 297).

Abbreviations: The abbreviations used in this figure are shown in Table |.

year 2 of medical sciences or organ systems were significantly
correlated (P < 0.001), with high predictability, ie, 83.2%
for medical sciences (n = 514) and 89.9% for organ systems
(n =396). The predictability of the clinical sciences year 1
average for the clinical sciences year 2 average was lower at
45.8% (P < 0.001, n = 283).

Medical school grades and final

integrated examination success
Figure 2 confirms the potential value of some grades identified
in Figure 1. To this end, unit 10 (38% predictability), the organ
systems examination (41%), clinical sciences year 1 average
(49%), clinical sciences year 2 average (43%), overall medical
school average (56%), and the National Board of Medicine
Examiners examination grade (35%) offered the greatest
predictability of final integrated examination success.
Because year averages determine whether a student quali-
fies for the course examination, and the course examinations
determine a student’s progression to the next phase, their predic-
tive ability warrants consideration. Predictability for the final
integrated examination increased from the medical sciences
averages and examinations (19%—27%), through organ systems
(31%—-35%) to clinical sciences grades (43%—49%, n = 242).
The overall medical school average, available one month before
the final integrated examination, accounted for the greatest

predictability (56%, P < 0.001, n = 245). Final integrated
examination grades were also significantly correlated (35%
predictability, P < 0.001, n = 154) with the National Board of
Medicine Examiners clinical sciences examination scores.

Multiple regression modeling
Having identified individual grades, grade averages, and
course examinations as potential predictors of the final
integrated examination results, the next undertaking was a
stepwise multivariate linear regression (adjusted R?) using
three sets of grades (all medical sciences grades, all medical
sciences and organ systems grades, all six-year grades). All
final integrated examination marks available up to, but not
including, the 2009/2010 academic year were included. The
analysis identified the following:

e First 2 year (medical sciences) grades: unit 10 and medical
sciences course final examination in order of predictive
value were identified as key grades (out of 15 grades)
providing 40.5% predictability of the final integrated
examination (n = 128).

o First4 year (medical sciences and organ systems) grades:
OSC Average, unit 10, and clinical skills year 2 in order
of predictive value were identified as key grades (out of
30 grades) providing 53.3% predictability of the final
integrated examination (n = 122).

Advances in Medical Education and Practice 201 I:2

submit your manuscript 143

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Shaban and McLean Dove
0.6
s 0.5
S
-
X
X
2 04
=
©
8
NEEN !
T m
o 0.3
£
o
z | ne
o
5 0.2 [ | III I | | N |
% I I I I III III III
5
T
¢
@ 01 + - 77+ 777777 7777+7T77~
00 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
LcccccCcccccc e} fs) o Q000 QQ0
5R0255%%535525055%55555%055550000555585555%59%%%
AR R Y %\%*7*%\ ZARARB LS ReY »*‘37*7*«\,6 2o éfx\%’ﬁ,@fpﬁoﬁ,’v_}fz_* A

Pre-admission/Unit/Module/Clerkship/Examinations

Figure 2 Predictability of preadmission grades and all medical school grades for the final integrated examination.

Notes: *P = 0.01; 40%—60%, moderate predictability; <40%, low predictability.
Abbreviations: The abbreviations used in this figure are shown in Table I.

e (6 year grades (medical sciences, organ systems, and
clinical sciences): overall medical school average, organ
systems year 1, medical sciences course final examina-
tion, organ systems course final examination, unit 9, MSC
Average, organ systems year 2, clerk 3, and clerk 6 in
order of predictive value were identified as key grades
(out of 44 grades) providing 79.9% predictability of the
final integrated examination (n = 119).

When the model was tested comparing the actual versus
predicted 2009/2010 final integrated examination grades, the
average predictive error decreased from 2.6 marks, 4 years
before the final integrated examination, to 2.2 marks, 2 years
before the final integrated examination, with 1.8 marks in
average predictive error a month prior to the final integrated
examination (Figure 4).

Summary of results
e Based on the findings of this study, unit 1 (the first learn-
ing encounter in the program) can be used to identify
struggling students early

The medical sciences year 1 average is a useful indicator
of performance in medical sciences year 2

Unit 10 (end of medical sciences year 2) may be a key
indicator of performance in subsequent years, including
the overall average 4 years later

Organ systems average and organ systems examination
grades appear to be useful indicators of performance
2 years in advance of the final exit examination

e Regression analysis identified key components within the

program that are highly associated with final exit exami-
nation success, allowing for prediction of performance
well in advance of this final exit examination

Graphic depiction of data, such as Figure 1, allows one to
identify anomalies in curriculum components (eg, poor
discriminators of student performance, excessively high
or low summative assessment).

Discussion

This exploratory study set out to investigate the potential
predictive ability of preadmission grades and various sum-
mative assessment results during a 6-year medical program,
with the view to identifying “at-risk” students early and at
different stages of their studies. Although we did not find the
“smoking gun,” ie, a single predictor of long-term student
performance, we believe that this study has highlighted a
number of important issues in terms of admission criteria,
curriculum components that require attention, and possible
remediation points during the 6-year program.

With regard to the predictive ability of preadmission
grades (high school grade, English, Common Educational
Proficiency Assessment), unlike some reports of the useful-
ness of the high school grade during medical studies and
beyond,>%!*% the present study found that the high school
grade, a major Faculty of Medicine and Health Sciences
admission criterion, is a poor predictor of performance, even
in the short term. This may reflect the high school grade
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cutoff (>90%) and hence the low discriminatory power.
Because there is evidence suggesting that premedical school
science may be correlated with success at medical school,'?
individual mathematics, biology, or other science grades
may be more appropriate as potential predictors than the
comprehensive high school grade.

The low correlation of English language scores with other
grades was surprising, because much has been written about

the difficulties of studying medicine as an English second
language learner.>% A recent study of the transferable
skills of incoming Faculty of Medicine and Health Sciences
medical students who were followed up a year later, sug-
gest that language is a barrier to academic achievement.?
Like the high school grade, the low predictability of English
and future performance may lie in its poor discriminatory
power because applicants generally just meet the minimum
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Figure 4 Regression analysis model: Predicted versus actual final integrated examination grade using 20092010 grades.
Abbreviations: FIE, final integrated examination; MSC, medical sciences course; OSC, organ systems course; CSC, clinical sciences course.
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requirement (500 for TOEFL, 5 for the International English
Language Testing System). Notwithstanding this result, we
believe that English language proficiency does influence
success in the early years of medical studies. The next step
is to consider the predictive ability of different components
of the International English Language Testing System (ie,
listening, speaking, reading, writing).

Because it is unlikely that United Arab Emirates sec-
ondary schooling will be standardized in the foreseeable
future, alternative selection criteria need to be considered.
Admission tests, such as the Medical College Admission
Test, which probably offer greater objectivity than the high
school grade, are regularly used elsewhere in the admission
process. Although Lynch et al found that the UK Clinical
Aptitude Test failed to predict year 1 performance at two
medical schools,'’ the US Medical College Admission Test
predicted performance in all three US Medical Licensing
Examination steps.?! In the early years of the Faculty of
Medicine and Health Sciences medical program (ie, in the
1990s), Abdulrazzaq et al found that the grade point aver-
age, a measure of overall medical school performance, was
significantly correlated with an admission test.’ In recent
years, the Faculty of Medicine and Health Sciences admis-
sion process has included a Medical College Admission
Test-type examination but, because the results are not
archived electronically, they could not be used for this
study.

Having admitted students with variable secondary school-
ing and English language proficiency, features common to
many medical schools, the next task is to identify curriculum
components that predict performance early in the program, at
different stages and, ultimately, in the final licensing exami-
nation and beyond graduation.**¢ Although our analysis did
not yield a single predictor, it has been possible to identify
different points in the program where borderline students
can be flagged. To this end, the first 6-week unit (introduc-
tion to medical sciences), with reasonable predictability for
medical sciences year averages and the course examination,
is suitable for identifying struggling students at the outset
of their studies. Based on our experiences this past year,
with a large number of underprepared students in terms of
language and maturity, unit 1 is currently being restructured
such that students are provided with extra language and study
skills support as they get to grips with the fundamentals of
chemistry, medical biology, and physics.

For early identification of “at-risk” students, stepwise
multivariate linear regression analysis added value in that

the predictive power of this model in terms of predicting
success in the final exit examination exceeded that of any
individual curriculum component. This translated into 40.5%
predictability 4 years in advance of the final integrated
examination, 53.3% predictability 2 years in advance,
and 79.9% predictability a month before the final integrated
examination. At each stage, students could be flagged and
supported with remediation and then tracked for progress.

In undertaking such a comprehensive analysis, the cor-
relation between two curriculum components may not always
be explicable. For example, Kozar et al,*® while attempting
to identify students at risk of failing year 4 National Board
of Medicine Examiners surgery, found that the apparently
unrelated year 2 pathology was the best predictor of success
for this examination. In the present study, the moderate
(42% predictability) of unit 1 for the final National Board of
Medicine Examiners clinical sciences examination almost
6 years later is difficult to explain, but warrants further investi-
gation. It may be that the long vignettes in the National Board
of Medicine Examiners require a good command of English,
as well as critical thinking skills. Successful students in
unit 1 may therefore be individuals with higher English and/or
higher order cognitive abilities.

Although this study began as an exploratory exercise of
analyzing 14 years of data to ascertain the predictive value
of various summative assessments, the analysis yielded
some unanticipated benefits. To this end, certain curriculum
components should be investigated, eg, the exceptionally high
grades for clerkship 2 (surgery year 1) while clerkship 10
(family medicine) appears not to discriminate between the
performance of below average, average, and above average
students. The significant correlation between the Faculty
of Medicine and Health Sciences course examinations and
the National Board of Medicine Examiners examination is
encouraging, suggesting that in the cognitive domain, Faculty
of Medicine and Health Sciences students’ achievements may
be comparable with an international benchmark.

While this study reflects the situation at one medi-
cal school, the principles are generalizable. We hope that
readers recognize the long-term and short-term benefits of
electronic data archiving of all student grades. Archiving
allows the generation of regular snapshots of summative
assessments to ensure that a degree of uniformity of results
exists. More importantly, as this study has shown, it allows
medical educators to identify “at-risk™ students at key points
in the program such that remediation can be undertaken. The
earlier such students can be flagged, the more likely these
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will be a positive outcome. We believe that we can do this
as early as the first 6 weeks of our program, but certainly
within the first 2 years.

Conclusion

Ideally, any medical educator would like to identify students
requiring remediation at the earliest possible stage. With
the variability in secondary schooling in most countries, the
preadmission grades may not offer any discriminatory power
in predicting performance during medical school. Medical
schools thus need to make maximum use of data collected
before and during the program. The data analysis techniques
used in this study are not unique to this institution. Provided
medical schools continuously archive summative assessment
grades electronically, a faculty or support staff member famil-
iar with database queries could perform such analyses and
generate similar reports. We believe that this study has dem-
onstrated that through continuous data archiving and regular
analysis, it may be possible to identify “at-risk” students
relatively early in their studies. As Hamdy et al’ point out in
their best evidence medical education review, the literature
on the long-term predictive value of undergraduate assess-
ment systems is relatively sparse and warrants attention.
From the exploratory findings of the present study, while
long-term prediction (ie, over 6 years) may be difficult,
there is educational merit in identifying grades that offer
better short-term predictability. We are relatively confident of
identifying “at-risk” students 4 years in advance of the final
exit examination but more confident 2 years in advance. In
both instances, there is sufficient time to support, remediate,
and monitor students as they progress through their studies.
Unlike most medical schools, where the annual intake
exceeds 150 students, cohorts at the Faculty of Medicine and
Health Sciences are small but increasing. Notwithstanding,
we believe that, in view of the 14-year period of data collec-
tion, the trends that have been identified are a true reflection
of future students’ performances at Faculty of Medicine and
Health Sciences.
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