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KEYWORDS Abstract Objective. To assess the reliability of the selection criteria used at Taibah University
Academic performance; College of Medicine, Almadinah Almunawwarah, Kingdom of Saudi Arabia, for predicing aca-
Admission criteria; demic performance, in order to determine those that are most reliable.

College grade point average; Methods: A retrospective cohort study was conducted on the 478 students in the first 4 years of a
Medical school admissions; 6-year programme at the College of Medicine between February and April 2012. The variables
Predictors; examined were high-school grades, aptitude test scores, achievement test scores and the balanced

Selection criteria percentage. The criterion was the college grade point average of the students at each academic level.

Pearson correlation coefficient and regression analysis were used to assess the associations between
scores. SPSS version 19 was used for data analysis.

Results: A significant positive relation (p < 0.01) was found between high-school grade and
achievement test score and the college grade point average, high-school grade being the most pre-
dictive. No significant relation was found with aptitude test score.

Conclusions: The selection criteria used at Taibah University College of Medicine are variably
reliable in predicting academic achievement: some should be enforced, while others might be
replaced by more predictable criteria of academic outcome.
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Introduction lege of Medicine, only one of four applicants fulfilling the

requirements for the preparatory year for the health colleges
In the Kingdom of Saudi Arabia, as is in most countries, grad- (medicine, dentistry, pharmacology and applied medical sci-
uates of medical schools enjoy a privileged status, both socially ences) is adm.itted, and 01}1}.’ one Of three Who compleFe .this
and financially. There is therefore strong competition for the ~ Year are admitted to medicine. This low ratio of admission:
limited places in medical schools. At Taibah University Col- applicant is similar to that in most medical colleges, not only

in the Kingdom of Saudi Arabia but worldwide.
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The strong competition allows medical schools to be highly
selective in their admissions, with the aim of selecting only
those students who are most likely to complete their medical
education and presumably become good doctors; it also mini-
mizes the number of poor performers or ‘strugglers’, who were
reported in one study to account for 15%." Medical schools
worldwide therefore use a number of selection criteria, some
academic and some non-academic. In 2004, in an attempt to
reduce diversity in selection criteria among medical schools
and to ensure an evidence-based approach, the Admissions
to Higher Education Steering Group in the United Kingdom
warned against the use of selection methods that had not been
shown to be valid and reliable.? The validity of an admission
criterion is defined as the degree to which it predicts an appli-
cant’s performance during and after his or her undergraduate
medical training, and reliability is defined as the reproducibil-
ity of the results obtained when a measurement is repeated on
the same study sample.’

Before the turn of the century, admission to Saudi medical
schools was based solely on the percentage score of the student
in his or her final year in high school. With increasing popular-
ity of medical schools in particular and of health colleges in
general in the 1990s, medical schools introduced more selective
admission criteria. In 2001, to ensure more reliable, valid crite-
ria, the Ministry of Higher Education added two nationwide
examinations with multiple-choice questions, the ‘aptitude test’
and the ‘achievement test’, which were administered simulta-
neously at multiple centres across the country under the super-
vision of the National Centre for Assessment in Higher
Education. The aptitude test shows the deeper understanding
of given reading materials and some mathematical problem-
solving ability, while the achievement test assesses the accumu-
lated scientific knowledge of the student during the 3 years of
high school in chemistry, biology, physics and mathematics, as
well as English.“’5 In addition, some universities added various
forms of semi-structured interviews to their selection criteria,
mainly to determine the attitudes and personal attributes of
an applicant, which are not covered by other criteria or tests.
As interviews are resource-intensive, time-consuming and
expensive (if conducted properly), they are not used in all
colleges.

The ideal selection process used should be evidence-based,
transparent, based on merit, legally defensible and as fair as
possible. In this paper, the author analyses some of the criteria
used at the Taibah University College of Medicine for their
reliability as predictors of academic performance.

Materials and Methods

A retrospective cohort study was conducted on the 478 male
and female undergraduates in the first 4 years of study at the
College of Medicine between February and April 2012. The
College has a 6-year traditional curriculum: 5 years after a pre-
paratory year in the colleges of medicine, dentistry, pharma-
cology and applied medical sciences. Multiple filters are used
to screen applicants: only students with an overall high-school
score of at least 90% and an overall average score of at least
90% in English, physics, chemistry and biology are allowed
to apply for the preparatory year. A balanced percentage is
then calculated for each applicant, which consists of the
high-school percentage (40%), the result of the achievement

test (30%) and the score on the aptitude test (30%). Applicants
then undergo a semi-structured interview, in which they are
rated only as ‘pass’ or ‘fail’ and which does not contribute to
the balanced percentage. Applicants who pass the interview
are then listed according to their balanced percentage in
descending order, and those at the top of the list are admitted
to the preparatory year programme for the health colleges,
depending on the available seats. Of the students admitted to
the preparatory year, those who complete it are listed in
descending order according to their score, and the first 60 stu-
dents with medicine as their first choice are accepted into med-
ical school. This procedure is conducted separately for male
and female applicants.

I examined the high-school grade, the aptitude test score,
the achievement test score and the balanced percentage to
determine their predictive value for academic performance as
reflected by the college grade point average. The admission
interview was not included. A student’s college grade point
average is calculated by multiplying the student’s grade in each
course on a five-point scale by the number of credit hours for
that course and dividing the result by the total number of cred-
it hours taken by the student.

The data were analysed with SPSS version 19. The relation
between the admission (independent) variables and the college
grade point average (the dependent variable) was analysed by
Pearson correlation coefficient and regression analyses, and
the p value was considered significant at <0.05.

Results

Table 1 shows the distribution of the 478 students at the time
of the study according to gender and college year. The number
of female students slightly outnumbered males (52.1% vs.
47.9%).

The mean college grade point average for the 249 female
students was 4.1382 (standard deviation, 0.7038), and that
for the 229 male students was 3.9510 (standard deviation,
0.9723) on a five-point scale.

Table 2 shows a significant positive relation (p < 0.01) be-
tween high-school grade, balanced percentage and achieve-
ment test score in descending order and college grade point
average; there was no significant relation with aptitude test
score. The strong correlations between the balanced percent-
age and the achievement test percentage (.867), aptitude test
percentage (.735) and high-school grade (.401) are due to the
fact that the balanced percentage is a composite of the other
independent variables; it therefore cannot be considered a truly
independent variable. To investigate the influence of high-

Table 1: Distribution of student participants by study year and
gender.

Study year No. of students Percentage of total
Male Female Total

First 63 63 126 26.4

Second 59 64 123 25.7

Third 50 66 116 24.3

Final 57 56 113 23.6

Total 229 249 478 100.0
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Table 2: Correlations between criteria and academic achievement for 478 medical students.

Criterion College grade High-school Aptitude Achievement Balanced
average (out of 5) grade (%) test (%) test (%) percentage
College grade average (out of 5)
Pearson 1 434 039 213" 270
correlation
Significance .000 .393 .000 .000
High-school grade (%)
Pearson 434 1 116" 243" 4017
correlation
Significance .000 011 .000 .000
Aptitude test (%)
Pearson .039 116 1 420" 735
correlation
Significance .393 011 .000 .000
Achievement test (%)
Pearson 213" 243" 420" 1 867"
correlation
Significance .000 .000 .000 .000
Balanced percentage
Pearson 270" 4017 735" 867" 1
correlation
Significance .000 .000 .000 .000
* Correlation is significant at the 0.05 level (two-tailed).
™ Correlation is significant at the 0.01 level (two-tailed).
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Figure 1: Observed versus expected probability of academic success by college grade score.

school grade, aptitude test score and achievement test score
without the balanced percentage, I used regression analysis.
Figure 1 shows that the three independent variables accounted
for 19.9 of the variance in the college grade point average. The
effects of all three variables were significant at p = 0.000.

The results of this study indicate that high-school grade
percentage and achievement test percentage are good predic-
tors of college grade point average, while aptitude test percent-
age was not significant.

Discussion

The results of this study show that a student’s pre-admission
academic level, as reflected by the high-school grade point
average and achievement test score, best predicts the student’s
college grade point average, the former being more strongly

related. This is in contrast to the findings of Al-Rukban
et al., who reported that the achievement test was the most
significant predictive factor and the high-school percentage
was not statistically significant.’

J. Benbassat and R. Baumal® claim that admission into
medical schools is based on three premises; (1) Cognitive
achievements only. (2) Other qualities in applicants with cogni-
tive achievements above a certain threshold level. These in-
clude over 70 traits documented in the literature.” (3) The
competence of the graduates depends solely on the quality of
the teaching program at their medical school, with applicants’
attributes carrying little predictive value. In the United King-
dom, medical colleges use widely similar admission criteria,
academic ability being coupled with attributes such as a ‘well
rounded’ personality, motivation for medicine, extracurricular
interests and experience of teamwork and leadership skills.®
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Dutch medical schools selected a proportion of candidates
among high-school graduates through a lottery weighted for
academic attainment.’ In the United States, the requirements
vary from college to college and include undergraduate grade
point averages and performance in the Medical College
Admissions Test (MCAT). Most colleges also conduct well-
structured, validated interviews to identify one or more nonac-
ademic characteristics. A similar approach to selection is used
in Canadian medical colleges.” There has been a growing
movement towards consideration of nonacademic personal
qualities, which have been found to be just as important and
influential for the learning and practice of medicine as aca-
demic ability.'o The University of Adelaide, Australia, exam-
ined the empirical evidence for the selection of medical
students and adopted a national written examination of rea-
soning and interaction skills, a structured oral assessment
and a threshold matriculation score."'

The criteria for selecting students for admission to medical
schools can therefore be grouped into four categories:

Academic criteria

Prior academic achievement is highly reliable and moderately
valid and is also an indicator of the ability of a candidate to
assimilate the large amount of knowledge involved in learning
medicine.® Academic criteria are easy to apply; they require no
further testing and do not involve the logistics of well-struc-
tured interviews. The scores achieved by the applicant in prior
examinations are ‘already there’. The main indicators of cogni-
tive (academic) achievement are grade point averages, to assess
knowledge of academic subjects, and the results of aptitude
tests, to assess reasoning, intelligence and culturally acquired
knowledge.>!? Cognitive criteria have repeatedly been found
to predict medical school grades.!*™'> Aptitude tests include
a computer-based assessment for sampling personal character-
istics (CASper) required by McMaster University medical col-
lege (Canada), the Medical Colleges Admission Test (MCAT)
required by North American medical colleges, the Graduate
Australian Medical School Admissions Test (GAMSAT)'®
and the Saudi Arabian aptitude test. In the present study,
the aptitude test was not predictive of the college grade point
average. Therefore, the content of this test should be im-
proved, it should be replaced with another assessment tool,
or its validity in predicting clinical competence rather than col-
lege grade point average should be assessed.

Academic, non-scientific criteria

Although these criteria are academic, they have little relation
to the science of medicine. They are used by medical colleges
to which graduates of undergraduate programmes other than
the sciences can be admitted, such as the McMaster, McGill
and Mount Sinai schools of medicine. The rationale for using
these criteria is that they indicate that the student is capable of
scoring high grades, or in other words is able to learn.

Non-academic professional criteria

A number of non-academic criteria (neither the number nor the
nature of which is agreed upon) are also important in forming a
‘good” doctor. The literature reports over 70 such criteria,’

including leadership qualities, communication skills, service
to the community, conscientiousness and empathy. Extracur-
ricular activities, work experience and an autobiographical
essay describing their background, decision-making, scientific
problem-solving, verbal reasoning, writing ability, interper-
sonal relationships, reliability, self-directed learning and moti-
vation for pursuing a medical career have been included in
such criteria. These are generally considered to be non-cogni-
tive criteria, although some may have a cognitive basis and
may therefore overlap with other criteria. Some are assessed
in aptitude tests, while others are sought during interviews.
The reliability and validity of non-cognitive criteria are, how-
ever, low or uncertain.?

Nonacademic, nonscientific, nonprofessional criteria

As strange as it may seem, some medical colleges apply criteria
that are neither academic nor related to the science of medicine
and do not indicate professional capability. In The Nether-
lands, selection was done in a national lottery approach from
1972.'7 Failure to gain admission on the basis of low past
academic achievements or even a lottery is probably more
acceptable to applicants than rejection after an interview or
a ruling that they lack certain non-cognitive traits,> which
can be humiliating and affect an applicant’s self-esteem.'®

Interviews are sometimes used to select students for admis-
sion on the basis of personal characteristics, in particular per-
sonality, reasoning and communication skills. Most studies
have not found that admission interviews predict college
grade point averages,'*'°! and some indicate that their
inherently subjective nature may reduce reliability.'* Other
studies, however, have shown that high scores on admission
interviews predict good communication skills,?> performance
on tests of diagnostic reasoning'®, achievement of honours®
and letters of recommendation on graduation,'® while low
scores were associated with a higher rate of withdrawal from
medical school.?? Unstructured interviews, which are subjec-
tive, will be biased. Kreiter et al.>* questioned the fairness
of interviews as an admission criterion after a review that
showed that they had low to moderate reliability. One type
of interview with good reliability and little bias is the ‘multiple
mini-interview’ used at McMaster University;14~25 however, its
reliability and validity depends on how it is structured and
conducted.

In general, grade point averages are readily available,
highly reliable and have been consistently found to predict
medical school grades, with good correlation coefficients.'>®
Interviews add little to the selection process,'® as they are nei-
ther as valid nor as reliable; in addition, they require time,
money and manpower.® Wilkinson et al.® found that the grade
point average was most strongly correlated with academic per-
formance; the association was strongest in the earlier years of
college and waned between year 1 and year 4. They also found
that interview scores were associated with increasing perfor-
mance between year 1 and year 4.

Consequently, grade point averages and other measures of
academic achievement are used by all medical schools, either
as a threshold requirement or as a criterion for ranking appli-
cants for admission.” Most medical schools use a combination
of prior academic performance (grade point average), perfor-
mance on a specific test (to assess certain reasoning and
decision-making abilities) and an interview (to reveal charac-
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teristics not shown by other methods). There is, however, little
consistency in the combination of, or the weight given to, each
component in decision-making.®1°

At Taibah University College of Medicine, we apply a com-
bination of selection criteria (in the form of a balanced per-
centage), in addition to a semi-structured interview for
inclusion or exclusion. Although there is evidence that the
‘multiple mini-interview’ predicts future clinical skill,'* the
interview was not included, for several reasons. The first is that
our semi-structured interview is not properly structured to
eliminate bias and to guarantee objectivity. The second is the
logistics involved, in terms of financial, human and temporal
resources required to conduct a proper ‘multiple mini-inter-
view’ for each student. The third is that the objective was to
determine the relations between the different criteria and col-
lege grade point average scores, which have been shown to
be more strongly related to academic criteria than interviews,
which better predict clinical practice after graduation.®!>!4

It has been shown that the combined predictive validity of
admission criteria was higher than that of each of the criteria
alone.?” This study had mixed results regarding the balanced
percentage, which is a combination of admission criteria: it
correlated significantly (stronger than the achievement test
score, but less strongly than the high school grade point aver-
age) with the college grade point average.

A review of medical schools in the United Kingdom con-
cluded that pure measures of reasoning ability are less predic-
tive of academic performance than measures of knowledge,
such as A levels.”® Most studies on the predictive validity of
admission criteria focus on the correspondence with college
grade point averages or with performance on licensing examin-
ations and as interns.”® > Burch raised the important question
“Are we measuring what we want to measure?”* If our objec-
tive is for students to score high grade point averages in med-
ical school, then what we are doing is correct; however, if we
consider that most of the evidence shows that pre-admission
academic criteria can predict only college grade point averages,
which may differ from clinical performance after graduation,
and our objective is to graduate competent physicians, then
we agree with Burch that we need early predictors (pre-admis-
sion if possible) of clinical competence.*® This may not be an
casy task. Groves,** in a study of clinical reasoning, found that
a hallmark of expert clinical performance is skill in clinical
reasoning and that clinical reasoning develops throughout
undergraduate medical training.>* It is therefore not a criterion
that is available at the time of admission. In another study,
however, Groves et al.'” found that performance in a pre-
admission interview was significantly related to the develop-
ment of clinical reasoning skills in medical school, which
may tilt the balance in favour of structured ‘multiple mini-
interviews’, with emphasis on seeking those elements of impor-
tance in the development of clinical reasoning. This emphasis
might improve the outcome, provided that the interview
remains objective and unbiased.

Limitations of the study

Although all the students were included in the study, the num-
ber (478) is still too small to make definite recommendations.
In addition, the study included only students up to the fourth
year of college and not those in their final 2 years. The results
therefore do not reflect the effects of the selection criteria near

graduation, which may be of more interest to both medical
educators and health care providers, as the final years involve
more clinical practice. In addition, my results represent only
one undergraduate medical school. To my knowledge, all
except one medical school in the Kingdom of Saudi Arabia
are undergraduate schools, and all are likely to use the same
criteria (high-school grade point average, achievement test
score, aptitude test score, with or without an interview of some
kind). While a nationwide study would give more useful re-
sults, it would be difficult to conduct, simply because nearly
every school has its own selection policy with regard to the
weight given to the different criteria, making comparisons dif-
ficult. Another factor is the difference in the curricula used at
medical schools, ranging from the purely traditional curricu-
lum used at Taibah University College of Medicine to a purely
problem-based curriculum in some colleges, with various hy-
brid and system-based curricula in between. The use of a tra-
ditional curriculum at Taibah University (the format closest
to the teaching system used in high-school) could explain the
results of this study, which shows that high-school grades
and achievement tests are most representative of college grade
point averages. Nonetheless, the present study provides some
insight into the selection criteria commonly applied in most
medical colleges worldwide and those used to differing degrees
in Saudi medical colleges and highlights points that might have
to be studied further. This may affect the way the balanced
percentage is calculated or may result in replacing the balanced
percentage by more reliable, valid criteria.

Conlusion

Some of the admission criteria used currently at Taibah
University College of Medicine provide better insight into
the future academic performance of students than others.
These criteria should be further investigated and evaluated.
If our objective is to select the students most likely to score
the highest college grade point averages, the high-school
grades and achievement test scores should carry more weight
in our selection of students. If, however, our aim is to select
those candidates who will make better doctors, a threshold
score based on the results of achievement tests and high-
school grades should be coupled with a structured ‘multiple
mini-interview’ with emphasis on those elements of impor-
tance in the development of clinical reasoning, provided the
interviews remain objective and unbiased and include a clear
indication of the keenness of the candidate to join the medi-
cal profession.
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