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Introduction: Medical educators are concerned about predicting standardized tests for students’ academic performance in medical
colleges. This study, in Saudi Arabia, attempted to analyze the predictive validity of two local standardized tests (GAT and SAAT) for
students’ performance in the first two years and basic and advanced science courses. This study is unique since it focuses on
comparing the prediction of both tests between the two years and examining the difference in students’ performance in basic and
advanced science courses.

Methods: Data of 650 students included GAT and SAAT scores, GPA in the first and second year, and average basic and advanced
science courses validated through students’ college ID.

Results: Results show that both GAT and SAAT significantly predict medical students’ GPA with sufficient strength (ie, R2 =27% and
28% for the first and second years). It also indicates that GAT and SAAT are significant predictors of students’ academic performance
in their basic and advanced science courses with an acceptable strength (ie, R2= 27% for the basic science course, and R2= 22% for
advanced science course).

Discussion: Based on these results, the study concludes about the necessity of having more accurate and relevant admission criteria
for medical colleges.
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Introduction

There is a plethora of information on the admission process in medical schools. Finding a suitable student candidate has
become more scrupulous than ever before. The competition is high due to the increasing number of outstanding
applicants and the continuous struggle by students to maintain their standards high and competitive. The admission
criteria have been critiqued, and there is a need for re-defining the pre-admission factors that are thought to be obsolete
and weak in assessment.'

Before admission, there is a worldwide discussion over academic and non-academic assessment tools. Academic
assessment tools focus on the student’s perception, comprehension, and, most importantly, their depth of scientific
knowledge.* This category of assessment is considered the most reliable tool in predicting student’s academic perfor-
mance in medical schools.” '

When it comes to selecting medical students, there is a general understanding of the importance of non-academic
assessment tools.'®'* These tools cover a broad scope of capabilities vital for success in medicine, especially during the
clinical years, such as problem-solving, critical thinking, and quantitative prowess.'® The examples of non-academic skill
assessment tools include the United Kingdom Clinical Aptitude Test (UKCAT) and the Undergraduate Medicine and
Health Sciences Admission Test (UMAT).

In Saudi Arabia, different factors are considered in the student selection process, including scores from the
cumulative high school average, the Standard Achievement Admission Test (SAAT), the General Aptitude Test
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(GAT), and an English language proficiency exam. The goal is to consider the academic and non-academic skills of the
candidate as a predictive tool for assessing their suitability as medical students.

The GAT is composed of verbal and quantitative sections; it aims to assess the reading and comprehension abilities of
the candidates.'® It further helps assess the candidate’s understanding of logical relationships, problem-solving skills, and
cultural competence. However, there is uncertainty over the validity of such predictive tools for assessing non-academic
skills.'® SAAT is utilized as an assessment tool to apprehend the cumulative knowledge obtained throughout the last
three years of high school in five subjects: physics, chemistry, mathematics, biology, and English.'>'

The Cumulative Grade Point Average (cGPA) is globally considered a college performance indicator. It is the most
valid and reliable tool for assessing a candidate’s college performance in university settings.'”'* However, this has not
been confirmed as a standard practice for medical colleges as relying on cGPA scores may have limitations because of
grade inflation and institutional differences in grading.'® Be that as it may, by now, there has not been any better
alternative for assessing student performance than cGPA. Therefore, it is now the most popular tool in academic research
to correlate the pre-admission variable with the candidate’s college performance.'®

This research article aims to test the predictive validity of GAT and SAAT for medical students’ performance in their
first two years at a Saudi medical school. This study is significant since, unlike other Saudi studies, it focuses on
comparing the prediction of both tests between the two years and examining the difference in students’ performance in
basic and advanced science courses.

Research Questions and Obijectives
The study looks at the following questions:

Do both GAT and SAAT predict medical students’ Grade Point Average (GPA) in the first and second years? If so, Is
there any difference in terms of prediction strength for both years?

Do both GAT and SAAT predict students’ medical students’ academic performance in basic and advanced science
courses? If so, is there any difference in terms of prediction strength for both science categories?

Materials and Methods

The study participants were 650 students at a Saudi medical school from 2018 - to 2019. Students take intermediate
English courses and basic science courses in biology, chemistry, and physics during their first year. They take advanced
science courses in the second year that include medical terminology, behavioral science, biochemistry, biological
statistics, and medical computer science.

Data of GAT and SAAT grades and their GPA in the first and second years were obtained from students and validated
with their college ID numbers. The data were obtained directly from the college records. There is no selection here, as we
take the whole population of both years at this university.

As illustrated in the next section, advanced statistical tools in R were used to analyze the data. In addition, an
explanation will be provided in detail on the statistical method we used in this study, how we test the prediction of GAT
and SAAT for the first and second-year GPA, and test if there is a significant marginal comparable trend. Also, we would
talk about the prediction of GAT and SAAT for students’ performance in basic and advanced science courses and if there
is any difference between both.

Results
GAT and SAAT Prediction of Students’ Performance in First and Second Year

A multivariate multisensory regression analysis was applied to examine the relationship between first-year GPA
and second-year GPA performance scores and GAT and SAAT test scores. Both GPA scores were simultaneously entered
as dependent variables (DV), and GAT and SAAT score was entered as simple predictors with no interaction term. Both
dependent variables were continuous and were significantly skewed: the residual analyses of their regression models
indicated non-normality, which was visually assessed using QQ-plots and histograms. Therefore, these variables were
log-transformed. Multicollinearity was assessed using the vif.Im function in R (Heiberger, 2018), and all VIF values were
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Table | The Prediction Extent of GAT and SAAT of the First Year GPA

B SE t p
GAT 0.034 0.0056 9.63 < 0.001
SAAT 0.053 0.0055 5.98 < 0.001

Notes: This research obtained ethics approval as per the guideline involving humans. The approval of the
Institutional Review Board from the Ethical Committee at King Saud bin Abdulaziz University for Health
Sciences Riyadh, Saudi Arabia is available (IRB- RYD-19-419,812-179,273).
Abbreviations: GAT, General Aptitude Test; SAAT, Standard Achievement Admission Test; cGPA,

Cumulative Grade Point Average; GPA, and Grade Point Average.

Table 2 The Prediction Extent of GAT and SAAT of the Second Year GPA

B SE t p
GAT 0.029 0.0056 5.15 < 0.001
SAAT 0.059 0.0054 10.91 < 0.001

Althewini and Al Baz

below 2 implying no serious multicollinearity. For the regression models, a Breusch-Pagan test for heteroscedasticity was
conducted using the function bptest (Imtest package; Zeileis & Hothorn, 2002). This test was significant (BP(2) = 215.66,
p < 0.001), that is, signaling significant heteroscedasticity. Consequently, we estimated corrected standard errors for the
model using the heteroscedasticity-consistent covariance matrix estimate via vcovHC (sandwich package; Zeileis, 2004;
Zeileis, 2006). Note also that in cases where heteroscedasticity was detected, the models with and without the
heteroscedasticity consistent covariance estimate yielded similar p-values.

As a result, we found that the model was overall significant for first year GPA (R2 = 27.41; F(2, 657) = 124.1, p <
0.001). Specifically, as in Table 1, the SAAT was a significant predictor of first year GPA (B = 0.053, SE = 0.0055, t (657)
=9.63, p < 0.001). Similarly, the GAT was a significant predictor of first year GPA (8 = 0.034, SE = 0.0056, t(657) =
5.98, p < 0.001).

For the second year GPA, the model was also overall significant (R2 = 28.9; F(2, 657) = 133.5, p < 0.001). The
SAAT, as in Table 2, was a significant predictor of second year GPA (8 = 0.059, SE = 0.0054, t(657) = 10.91, p < 0.001).
Similarly, the GAT was a significant predictor of second year GPA (B = 0.029, SE = 0.0056, t(657) = 5.15, p < 0.001).

To further examine whether the strength of the relations of the two predictors (GAT and SAAT) were comparable
between the two dependent variables (first-year GPA, second-year GPA), we have first-run seemingly unrelated regres-
sions (to account for the correlated errors across the models) using the “systemfit” library in R. In the subsequent steps,
we have used the “multcomp” library in R to test the coefficient contrasts directly. As a result, we found that there was
a significant difference in first-year GPA vs second year GPA predictions by SAAT (B = —0.0054, SE = 0.00261, z =
—2.073, p = 0.038). On the other hand, there was only a non-significant trend indifference in first-year GPA vs second
year GPA prediction strength for GAT (8 = 0.0050, SE = 0.0028, z = 1.799, p = 0.072). In short, while SAAT was
a slightly better predictor of GPA in the second year, the GAT was a better predictor in the first year, albeit this effect
showed only a marginal trend. Note also that both SAAT and GAT were overall significant and reliable predictors of
GPA’s in both years 1 and 2.

GAT and SAAT Prediction of Students’ Performance in Basic and Advanced Science

Courses

In different analyses, we examined whether SAAT and GAT performance scores could reliably predict students’ grades in
basic science courses (biology, chemistry, and physics) and advanced science courses (medical terminology, behavioral
science, biochemistry, biological statistics, and medical computer science). Note that the grades are provided in a letter
format (A, B, C, and D). Therefore, to be able to average the grades across different courses in each DV category (basic
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Table 3 The Prediction Extent of GAT and SAAT of Basic Science

B SE t P
GAT 0.037 0.0084 4.37 < 0.001
SAAT 0.087 0.0074 11.69 < 0.001
Table 4 The Prediction Extent of GAT and SAAT of Advanced Science
B8 SE t P
GAT 0.020 0.0068 3.00 < 0.0l
SAAT 0.063 0.0062 10.02 < 0.001

science and advanced science), we have first converted the letter notations into numbers (correspondingly, 4, 3, 2, and 1)
and then created a mean of the corresponding grades per DV category.

Since the average scores were now an average of multiple values, we treated both DVs as continuous. We found that
they were both significantly skewed as assessed via the residual analyses of their regression models. Therefore, these
variables were also log-transformed. The Breusch-Pagan test for heteroscedasticity was again significant (BP (2) = 232.2,
p < 0.001). Therefore, we estimated corrected standard errors for the model using the heteroscedasticity-consistent
covariance matrix estimate via vcovHC (sandwich package; Zeileis, 2004; Zeileis, 2006).

As a result, we found that the model was overall significant for the basic science (R2 =27.4; F (3, 657) = 124, p <
0.001). Specifically, as in Table 3, the SAAT was a significant predictor of basic science (B = 0.087, SE = 0.0074, t (657)
= 11.69, p < 0.001). Similarly, the GAT was a significant predictor of basic science (B = 0.037, SE = 0.0084, t (657) =
4.37, p < 0.001).

For the Advanced Science, the model was also overall significant (R2 = 22.4; F (3, 657) = 94.9, p < 0.001). The
SAAT, as in Table 4, was a significant predictor (8 = 0.063, SE = 0.0062, t (657) = 10.02, p < 0.001). Similarly, the GAT
was a significant predictor (3 = 0.020, SE = 0.0068, t (657) = 3.00, p < 0.01).

Finally, and similarly to the analysis of GPA scores, we tested whether the strength of the relations of the two
predictors (GAT and SAAT) were comparable between the two dependent variables (basic science, advanced science) by
means of, first, running seemingly unrelated regressions and subsequently testing the coefficient contrasts. As a result, we
found that there was a significant difference in basic science vs advanced science predictions by SAAT (B = 0.024, SE =
0.0054, z = 447, p < 0.001). Additionally, there was a significant difference in basic science vs advanced science
prediction strength for GAT (8 = 0.0163, SE = 0.0058, z = 2.79, p < 0.01). These analyses revealed that both SAAT and
GAT were stronger predictors of Basic Science course performance relative to Advance Science course performance.
Nevertheless, both SAAT and GAT were significant overall predictors of course performance.

Discussion
The results showed that both GAT and SAAT significantly predict medical students’ GPAs with sufficient strength (ie, R2
=27% and 28% for the first and second years). It also revealed that if students’ SAAT increases, 5-6% of students” GPAs’
will increase in the first and second year correspondingly, while 3% of the GPA will increase if students’ GATs increase
in both years. On the one hand, these results might probably be explained as the GAT examination’s content aims to
assess the students’ reading and comprehension abilities, which could be less related to the students’ performance in the
first and second years at the Saudi medical school. On the other hand, the SAAT tool is used to apprehend the cumulative
knowledge in English subjects and scientific subjects such as physics, chemistry, and biology, which are very close to
medical students’ learning in their first and second years of Saudi medical school.

This part of our results showed an agreement with the general literature consensus that the National
Achievement test scores, such as the GAT and SAAT, are a significant predictor of students’ performance at
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college in Saudi medical schools, i, e., like many studies, those test scores was even considered the best predictor
of the pre-admission variables.'> %*

Furthermore, both GAT and SAAT are significant predictors of students’ academic performance in their basic and
advanced science courses with an acceptable strength (ie, R2= 27% for the basic science course, and R2= 22% for
advanced science course). This finding suggests that 8% of the student’s GPA is expected to increase if they have high
SAAT scores, and only 6% of the student’s GPA is expected to increase if they have high SAAT scores in the advanced
science course. The results could be attributable to the basic science course that students learned during the first year of
medical school, similar to what they were preparing for in the SAAT exam. This finding is not a surprise as it is in line
with other studies conducted in Saudi Arabia and UAE 15-20 that indicated the students’ performance at this level in the
medical school is more advanced than the basic science course.

Generally, this study’s results indicate that SAAT is a better predictor of GPA in both the first and second years of
medical school and the basic and advanced science performance. Nevertheless, results suggest that GAT and SAAT may

significantly predict students’ GPA during the first two years of medical school study.

Conclusion

A composite of pre-admission variables (ie, GAT and SAAT) and the English language proficiency exam score are
prerequisites for entering medical schools in Saudi Arabia. This study aimed to test GAT’s and SAAT’s predictive
validity for medical students’ performance in their first two years at a Saudi medical school. This study is significant
since, unlike other Saudi studies, it also examines the difference in students’ performance in basic and advanced science
courses. The study showed that 14% of the students’ GPA would increase if the SAAT and GATs increased in both years.
Similarly, it is expected that 14% of the student’s GPA in both basic and advanced science courses was expected to
increase if the students’ had high SAAT scores. Also, 5% of the student’s GPA will increase in science courses if the
students’ GATs increase. So we can say that only 33% of the students’ GPAs and performance in basic and advanced
sciences could be predicted by the students” GATs and SAAT.

So we can say that the student’s GPA would increase by 33% in the first two years in medical school and both science
courses if the SAAT and GATs were high. These results raise the flag that other factors that could affect the medical
students’ GPAs and performance should be investigated and discovered to improve the student’s performance. Thus,
further studies could be conducted to shed light on this area and explore the best possible pre-admission variables that
positively affect the performance of medical students.

Disclosure
We confirm that this work is original and has not been published elsewhere, nor is it currently under consideration for
publication elsewhere. Moreover, the authors report no conflicts of interest in relation to this work.

References

1. Poole P, Shulruf B, Rudland J, Wilkinson T. Comparison of UMAT scores and GPA in prediction of performance in medical school: a national study.
Med Edu. 2012;46(2):163—171. doi:10.1111/j.1365-2923.2011.04078.x
2. Wilkinson D, Zhang J, Parker M. Predictive validity of the Undergraduate Medicine and Health Sciences Admission Test for medical students’
academic performance. Med J Aust. 2011;194(7):341-344. doi:10.5694/j.1326-5377.2011.tb03002.x
3. Yates J, James D. The UK clinical aptitude test and clinical course performance at Nottingham: a prospective cohort study. BMC Med Educ.
2013;13:1. doi:10.1186/1472-6920-13-32
4. Ward A, Stoker HW, Murray-Ward M. Educational Measurement: Theories and Applications. University Press of America; 1996.
5. Ferguson E, James D, Madeley L. Factors associated with success in medical school: systematic review of the literature. BMJ. 2002;324(7343):952.
doi:10.1136/bmj.324.7343.952
6. Dunleavy DM, Kroopnick MH, Dowd KW, Searcy CA, Zhao X. The predictive validity of the MCAT exam in relation to academic performance
through medical school: a national cohort study of 2001-2004 matriculants. Acad Med. 2013;88(5). doi:10.1097/ACM.0b013¢3182864299
7. Frischenschlager O, Haidinger G, Mitterauer L. Factors associated with academic success at Vienna Medical School: prospective survey. Croat Med
J. 2005;46(1):58-65.
. Julian E. Validity of the medical college admission test for predicting medical school performance. J Am Med Coll. 2005;80:910-917. doi:10.1097/
00001888-200510000-00010
9. McManus IC, Smithers E, Partridge P, Keeling A, Fleming PR. A levels and intelligence as predictors of medical careers in UK doctors: 20 year
prospective study. BMJ. 2003;327(7407):139. doi:10.1136/bm;j.327.7407.139

oo

Advances in Medical Education and Practice 2022:13 https: 1291

Dove:


https://doi.org/10.1111/j.1365-2923.2011.04078.x
https://doi.org/10.5694/j.1326-5377.2011.tb03002.x
https://doi.org/10.1186/1472-6920-13-32
https://doi.org/10.1136/bmj.324.7343.952
https://doi.org/10.1097/ACM.0b013e3182864299
https://doi.org/10.1097/00001888-200510000-00010
https://doi.org/10.1097/00001888-200510000-00010
https://doi.org/10.1136/bmj.327.7407.139
https://www.dovepress.com
https://www.dovepress.com

Althewini and Al Baz Dove

10.

11.

20.

21.
22.

23.

24.

Mercer A, Puddley IB. Admission selection criteria as predictors of outcomes in an undergraduate medical course: a prospective study. Med Teach.
2011;33(12):997-1004. doi:10.3109/0142159x.2011.577123

Katz S, Vinker S. New non-cognitive procedures for medical applicant selection: a qualitative analysis in one school. BMC Med Educ. 2014;14
(1):237. doi:10.1186/1472-6920-14-237

. Siu E, Reiter HI. Overview: what’s worked and what hasn’t as a guide towards predictive admissions tool development. Adv Health Sci Educ.

2009;14(5):759. doi:10.1007/510459-009-9160-8

. Urlings-Strop LC, Stegers-Jager KM, Stijnen T, Themmen APN. Academic and non-academic selection criteria in predicting medical school

performance. Med Teach. 2013;35(6):497-502. doi:10.3109/0142159x.2013.774333

. Qiyas. Achievement test for science colleges. National Center for Assessment in Higher Education; 2016. Available from; http://qiyas.sa/Sites/

English/Tests/Educational Tests/Pages/Achievement-test-for-Science-Colleges—Males.aspx. Accessed October 10, 2022.

. Albishri J, Aly S, Alnemary Y. Admission criteria to Saudi medical schools which is the best predictor for successful achievement?. Saudi Med J.

2012;33:1222-1226.

. Qiyas. General aptitude test. National Center for Assessment in Higher Education; 2016. Available from; http://qiyas.sa/Sites/English/Tests/

EducationalTests/Pages/General-Apti-tude-Test-(GAT).aspx. Accessed October 6, 2022.

.Bacon DR, Bean B. GPA in research studies: an invaluable but neglected opportunity. J Mark Educ. 2006;28(1):35-42. doi:10.1177/

0273475305284638

. Richardson M, Abraham C, Bond R. Psychological correlates of university students’ academic performance: a systematic review and meta-analysis.

Psychol Bull. 2012;138(2):353-387. doi:10.1037/a0026838

. Zhou Y-X, Zhao Z-T, Li L, et al. Predictors of first-year GPA of medical students: a longitudinal study of 1285 matriculates in China. BMC Med

Educ. 2014;14(1):87. doi:10.1186/1472-6920-14-87

Alnaser F, Jaradat A. Prediction of medical students’ performance in the medical school. Fam Med Sci Res Educ. 2013;2(3):1000112. doi:10.4172/
2327-4972.1000113

Dabaliz A, Kaadan S, et al. Predictive validity of pre-admission assessments on medical student performance. /nt J Med Educ. 2017;8:404—413.
Al Alwan I, Al Kushi M, Tamim H, Magzoub M, Elzubeir M. Health sciences and medical college preadmission criteria and prediction of in-course
academic performance: a longitudinal cohort study. Adv Health Sci Educ. 2013;18:427-438. doi:10.1007/s10459-012-9380-1

Al-Rukban MO, Munshi FM, Abdulghani HM, Al-Hogqail I. The ability of the pre-admission criteria to predict performance in a Saudi medical
school. Saudi Med J. 2010;31:560-564.

Urlings-Strop LC, Stegers-Jager KM, Stijnen T. Academic and non-academic selection criteria in predicting medical school performance. Med
Teach. 2013;35(6):497-502. doi:10.3109/0142159x.2013.774333

Advances in Medical Education and Practice Dove

Publish your work in this journal

Advances in Medical Education and Practice is an international, peer-reviewed, open access journal that aims to present and publish research
on Medical Education covering medical, dental, nursing and allied health care professional education. The journal covers undergraduate
education, postgraduate training and continuing medical education including emerging trends and innovative models linking education,
research, and health care services. The manuscript management system is completely online and includes a very quick and fair peer-review
system. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: http://www.dovepress.com/advances-in-medical-education-and-practice-journal

1292 n 5 in u Dove Advances in Medical Education and Practice 2022:13


https://doi.org/10.3109/0142159x.2011.577123
https://doi.org/10.1186/1472-6920-14-237
https://doi.org/10.1007/s10459-009-9160-8
https://doi.org/10.3109/0142159x.2013.774333
http://qiyas.sa/Sites/English/Tests/EducationalTests/Pages/Achievement-test-for-Science-Colleges%E2%80%94Males.aspx
http://qiyas.sa/Sites/English/Tests/EducationalTests/Pages/Achievement-test-for-Science-Colleges%E2%80%94Males.aspx
http://qiyas.sa/Sites/English/Tests/EducationalTests/Pages/General-Apti-tude-Test-(GAT).aspx
http://qiyas.sa/Sites/English/Tests/EducationalTests/Pages/General-Apti-tude-Test-(GAT).aspx
https://doi.org/10.1177/0273475305284638
https://doi.org/10.1177/0273475305284638
https://doi.org/10.1037/a0026838
https://doi.org/10.1186/1472-6920-14-87
https://doi.org/10.4172/2327-4972.1000113
https://doi.org/10.4172/2327-4972.1000113
https://doi.org/10.1007/s10459-012-9380-1
https://doi.org/10.3109/0142159x.2013.774333
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Research Questions and Objectives

	Materials and Methods
	Results
	GAT and SAAT Prediction of Students’ Performance in First and Second Year
	GAT and SAAT Prediction of Students’ Performance in Basic and Advanced Science Courses

	Discussion
	Conclusion
	Disclosure

