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Predictive power of selection
tests on the academic
performance of medical students

Maria E. Calles Santoyo, Raul De Ledn Escobedo,
Ricardo Salas Flores, Brian Gonzalez Pérez* and
Erick E. Hernandez Molina

Facultad de Medicina de Tampico, Universidad Autonoma de Tamaulipas, Tampico, Mexico

This study analyzes the predictive power of various selection tests for admission
to the bachelor's degree in medical surgery at the Autonomous University
of Tamaulipas. A retrospective cohort study with an analytical approach was
conducted, evaluating 167 students of the 2022 cohort. Their performance in
the first two school periods was compared with the results of admission tests
such as the National Entrance Exam Il of the National Evaluation Center for
Graduate Education (CENEVAL EXANI-I1), and other exams of the propaedeutic
course. It was revealed that the CENEVAL EXANI-II test has a medium-high
correlation (r = 0.588; p = 0.000) with academic performance in the first two
terms although its predictive power is relatively low (R = 0.138, p = 0.001).
Histology modules (r = 0.518; p = 0.000), and Module Final Exam (r = 0.472;
p = 0.000) showed significant correlations but with lower predictive power.
Differences in academic performance were identified according to gender
and type of admission (selected vs. conditional). Although screening tests
can predict academic success to some extent, their effectiveness is limited.
Improved assessment methods are recommended to enhance the development
of students in their medical training. This study provides the basis for future
research on optimizing selection processes in medical education.
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Introduction

The admissions process for applicants to medical school is complex and varies greatly
from country to country (Eveland et al., 2022). It is highly competitive, with very few places
available, allowing only the best students to be accepted through a rigorous admissions
process. The selection of accepted students is a difficult task, as many cognitive and non-
cognitive factors influence the selection process (Hefny et al., 2024).

Universities and health sciences educational institutions decide within their processes
how best to select the applicants they will accept into their academic programs. This
will depend on the national legal context, the admission and exit characteristics of the
educational program, and the society in which these institutions are located (Gatica-Lara
etal,, 2010). One way to guide selection processes is through reports on the prior knowledge
that applicants must have to enter the bachelor’s program in medical surgery (Association of
American Medical Colleges and Howard Hughes Medical Institute, 2009; Finnerty, 2010),
which are evaluated in admissions exams through various processes.
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Selection processes vary widely among educational institutions
around the world in terms of the type of assessment, the
number of tests, the number of applicants, and how the results
are considered (Li et al, 2019). These processes represent a
hurdle that applicants must overcome to gain admission to any
medical school in the world (Norman et al., 2002). The best
selection processes consider the philosophy of the university
or educational institution, the context of the society to which
the future health professionals will provide their services, and
the health system in which these graduates will be integrated
(Patterson et al., 2018).

In Mexico, one of the selection processes for students
who graduate from High Schools and intend to be registered
in universities and health institutions is that of the National
Evaluation Center for Graduate Education (CENEVAL), with
the possibility of taking the National Admission Examination II
(EXANI-II) (Centro Nacional de Evaluacién para la Educacion
Superior, 2020), and other specific exams designed to evaluate
competencies relevant to medical training. Selection processes are
designed to determine which applicants are most likely to succeed
in their studies, but they do not necessarily predict academic
performance during their studies (Tamimi et al, 2023). The
academic performance of medical students is crucial for their future
professional success, and the quality of health services (Althewini
and Al Baz, 2022).

The Autonomous University of Tamaulipas, through its School
of Medicine in Tampico, has adopted a comprehensive approach
to student selection using a combination of psychometric and
academic tests. However, the effectiveness of these tests in
predicting academic performance during early years has not
yet been fully explored. This study seeks to fill that gap by
analyzing the predictive power of screening tests on the academic
performance of students in the 2022 cohort of the Medical
Surgeon bachelor’s degree. Specifically, it examines the correlations
between admission test scores and grades obtained in the first and
second periods of the degree. The findings of this research could
have significant implications for the improvement of selection
processes and the development of educational strategies to optimize
student performance.

Materials and methods

Study design

A retrospective cohort study with an analytical approach was
conducted to evaluate the predictive power of screening tests on
the academic performance of medical students.

Participants

Data from 167 students were considered for the 2022 cohort,
who are currently in the 5th period of the Surgeon Medical
Bachelor’s Degree of the School of Medicine in Tampico of
the Autonomous University of Tamaulipas, who had previously
applied to the call for admission to the career from a total of
1,200 applicants.
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Sampling and variables

Data collection was non-probabilistic (by convenience), and
the independent variables identified as independent variables were
the applicant selection tests of the propaedeutic course, comprising
the subjects: Module 1 Anatomy, Module 2 Histology, Module
3 Physiology, Module 4 Sexual and Reproductive Health, the
Module Final Exam, the CENEVAL EXANI-II Exam, and the
Psychometric Test, and the dependent variable was the average
academic performance of the 1st and 2nd periods of the Surgeon
Medical Bachelor’s Degree.

The main source of data corresponded to the records of the
results of the selection tests, as well as the evaluations, and grades
provided by the databases of the School Control Department of the
School at the time of application, and at the end of the 1st and
2nd periods of the course. The study was approved by the Research
Ethics Committee of the Alberto Romo Caballero MD of the School
of Medicine of the Autonomous University of Tamaulipas. The data
collected were coded to protect the students” information, and only
the researchers themselves had access to the database.

Statistical analysis

Phase 1

Descriptive statistics were used for sociodemographic variables
such as gender, and geographic origin of the applicant.

Phase 2

Determination of changes or statistically significant differences
in the results of the selection tests according to dichotomous
variables such as gender, the accreditation of the psychometric test,
and whether admission to the program was through a selection
process or conditional, using the Mann-Whitney U test for
independent samples with a confidence level of 95%.

Phase 3

Estimation of statistically significant differences with the results
of the selection tests according to the group to which they were
assigned (distributed from A to G, where the latter was the group

of students with conditional admission) by means of an analysis of
variance (ANOVA) (EL ANOVA, 2018) and Tukey’s post-hoc test.

Phase 4

Characterization of the degree of correlation between the
selection variables for admission and the academic performance
variables of the students once in the program. For this purpose, a
Spearman correlation analysis was performed.

Phase 5

Identification of the factors associated with academic
performance through multiple linear regression, using the
stepwise method to find the model, and the variables with the
greatest power of association.

For all purposes, a p-value of <0.05 was considered statistically
significant, and statistical analyses were performed in the IBM SPSS
v.26 and JASP v.0.12.2.0 statistical programs. Similarly, power and

effect size were calculated in each case using G*Power software.
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TABLE 1 Gender, state of origin of the applicants, and CENEVAL EXANI-II test result.

Performance Selected
Unsatisfactory performance Tamaulipas Yes 0 0 0 0
No 0 1 1 0
Satisfactory Campeche Yes 0 1 1 1
No 0 0 0 0
Hidalgo Yes 2 1 3 2
No 0 0 0 1
Michoacan Yes 0 1 1 1
No 0 0 0 0
San Luis P Yes 4 3 7 2
No 0 0 0 0
Tamaulipas Yes 30 62 92 65
No 10 13 23 88
Veracruz Yes 5 7 12 8
No 1 1 2 1
Outstanding Hidalgo Yes 0 1 1 1
No 0 0 0 0
SLP Yes 2 0 2 1
No 0 0 0 0
Tamaulipas Yes 4 13 17 12
No 0 0 0 0
Veracruz Yes 1 4 5 3
No 0 0 0 0
Total Yes 48 93 141 84.4
No 11 15 26 15.6
59 108 167 100

Author’s own source.

TABLE 2 Differences, according to gender, in the results of the selection tests of applicants to the medical surgeon degree.

Variable Group Media DS w p-Value Potency
1 0.32

Anatomy module 52.441 14.523 3,468 0.345 0.223
2 49.574 11.221
Histology module 1 79.153 11.810 3,055 0.662 0.35 0.284
2 80.472 10.339
Physiology module 1 29.186 5.306 2,904 0.344 0.32 0.223
2 30.056 5.855
Sexual C reproductive health module 1 56.678 14.250 2,535 0.02G 0.92 0.644
2 61.045 13.393
Modules final exam 1 63.220 10.614 2,932 0.396 0.31 0.287
2 63.463 11.028
CENEVAL exam 1 1,101.62 47.83 3,164 0.941 0.31 0.293
2 1,101.63 50.32
Small effect size = 0.20, medium = 0.50, and large = 0.80.
Results the first period of the Medical Surgeon Bachelor’s Degree, out of

a population of 1,200 applicants for the 2022 selection process.
Table 1 shows the results of the CENEVAL EXANI-II test  The accepted applicants are represented by 35.3% (n = 59) men,

corresponding to the 167 applicants accepted for enrollment in  and 64.7% (n = 108) women, it is important to note that in this
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TABLE 3 Differences, according to the psychometric test, in the results of the selection tests of the applicants to the medical surgeon degree.

Variable Group Media DS W p-Value ‘ Potency TE

Module 1 anatomy 1 50.90 12.49 621 0.043 0.93 0.533
2 40.40 9.42

Module 2 histology 1 80.46 10.63 709 0.004 0.99 0.751
2 65.20 8.32

Module 3 physiology 1 29.82 5.72 497 0.387 0.37 0.227
2 27.62 4.78

Module 4 sexual and reproductive 1 60.18 13.32 739 0.002 0.99 0.825

health
2 37.61 13.07

Modules final exam 1 63.77 10.63 644 0.025 0.97 0.591
2 50.62 11.52

CENEVAL test 1 1,103.54 48.72 185 0.039 0.97 0.580
2 1,052.40 47.29

Small effect size = 0.20, medium = 0.50, and large = 0.80. The bolded values represent p-values that are statistically significant.

TABLE 4 Differences in the results of the selection tests of the applicants to the medical surgeon degree considering whether they were selected or
conditional admission.

Variable p-Value Potency

Anatomy module 1 52.36 12.23 2,819 0.004 0.77 0.538
2 41.00 9.52

Histology module 1 82.49 9.02 3,231 0.001 0.96 0.763
2 66.54 10.22

Physiology module 1 30.30 5.62 2,447 0.006 0.44 0335
2 26.77 525

SCR health module 1 62.52 1221 3,349.5 0.001 0.98 0.827
2 43.15 10.17

Modules final exam 1 66.16 8.84 3,479.5 0.001 0.99 0.898
2 48.27 7.96

CENEVAL exam 1 1,108.61 48.10 844.0 0.001 0.92 0.798
2 1,063.76 37.78

Note: small effect size = 0.20, medium = 0.50 and large = 0.80. The bolded values represent p-values that are statistically significant.

admission process 84.4% (n = 141) applicants were selected by
passing all the selection exams, and 15.6% (n = 26) did not pass
all the exams but were conditionally accepted. Of the accepted
applicants, 7.78% (n = 13) obtained an unsatisfactory performance,
79.05% (n = 132) satisfactory performance, and 13.17% (n = 22) an
outstanding performance.

The means and standard deviations of the grades of the four
modules were compared: Anatomy, Histology, Physiology, Sexual
and Reproductive Health, as well as the final module averages, and
the CENEVAL EXANI-II examination results between men (1),
and women (2). A statistically significant difference was found (at
a level a = 0.05) only in the grades of the module corresponding
to the Sexual and Reproductive Health subject, which obtained
lower means (p < 0.05) with respect to the means of Anatomy,
Histology, Physiology, Sexual and Reproductive Health, Module
Final Exam, and CENEVAL EXANI-II Test, which showed means

Frontiers in Education

(p > 0.05) (Table 2). Likewise, the means of the selection tests were
contrasted with the result of the psychometric test by means of
the dichotomous question Yes approved (1) and Not approved (2),
obtaining statistically significant differences (at a level a = 0.05)
with a p < 0.05 in the results of Anatomy, Histology, Sexual
and Reproductive Health Modules, Final Exam of Modules, and
CENEVAL EXANI-II Test, opposite case in the Physiology Module
showing a p < 0.05 (Table 3).

Comparing the grades of students with (1) selected and (2)
conditional criterion, it was observed that the mean of conditional
entry grades was significantly lower than the mean of selected
grades (at a level a = 0.05), all selection tests indicated means
(p < 0.05) (Table 4).

The 167 accepted applicants were enrolled as the class of 2022,
they were assigned to groups A to G. With the results of the modules
of the selection process, it was found that the conditional students
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TABLE 5 Differences in academic performance according to assigned group.

Variable Significant Effect
size
Module 1 anatomy A 52.6667 13.85641 3.401 0.003 0.110
B 53.3043 11.33953
C 50.0833 13.48080
D 54.8333 10.88943
E 50.9091 13.33420
F 51.2174 10.33510
G 41.0000* 9.92143
Module 2 histology A 85.1111 9.61303 13.231 0.001 0.332
B 81.3043 11.48293
C 81.6667 6.89465
D 85.0833 8.08604
E 78.5909 8.93713
F 82.0000 7.21110
G 65.6667* 10.15817
Module 3 physiology A 30.6667 5.46316 1.977 0.072 0.069
B 30.6957 3.49590
C 29.4167 6.11425
D 29.1667 5.77601
E 31.0909 6.58215
F 30.7826 6.02236
26.5000* 5.25026
Module 4 sexual and reproductive A 66.2963 11.41462 10.320 0.001 0.279
health
B 63.1304 10.76317
C 61.5000 9.44550
D 60.5000 16.89095
E 63.1818 9.51508
F 58.9130 13.42966
G 42.5833* 10.28683
Modules final exams A 67.2222 10.13499 14.772 0.001 0.356
B 66.1304 7.16877
C 66.5417 9.06488
D 66.2917 9.59383
E 65.6818 8.68160
F 63.8261 8.74722
G 47.7917* 8.09175
CENEVAL test A 1,108.51 56.27 11.655 0.001 0.354
B 1,104.82 44.47
C 1,116.62 43.90
D 1,111.12 49.13
E 1,102.77 49.67
F 1,106.78 45.68
G 1,060.37* 35.94

Small effect size = 0.10, medium = 0.25, and large = 0.40. The bolded values represent p-values that are statistically significant. The (*) indicates the group with the lowest average.
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TABLE 6 Correlation between the selection tests and the academic
performance of the average of the 1st and 2nd period of the
bachelor’s degree.

Academic performance

Variable 1st and 2nd period
Rho

Module 1 anatomy 0.277 0.000
Module 2 histology 0.518 0.000
Module 3 physiology 0.157 0.043
Modulo 4 SCR health 0.421 0.000
Modules final exam 0.472 0.000
CENEVAL EXANI-II test 0.588 0.000

Author’s own source. The bolded values represent p-values that are statistically significant.

assigned to groups G were the ones who showed significant
differences in grade point averages (at a level a = 0.05) compared
to groups A to F (Table 5).

Table 6 shows the concurrence and prediction processes, the
results of the academic performance were considered, and the
mean of the 1st and 2nd periods of the course were obtained,
which were contrasted with each of the test results of the applicant
selection process. Given the non-parametric nature of the data,
Spearman’s rho correlation coefficients were used, yielding a high
mean correlation between the academic performance of the Ist
and 2nd periods of the course and the CENEVAL EXANI-II Test
(r = 0.588; p = 0.000), the Histology Module (r = 0.518; p = 0.000),
and the Final Module Exam (r = 0.472; p = 0.000).

By means of linear regression the predictive level of the
independent variables was determined, in the first order the
variable CENEVAL EXANI-II Exam was analyzed with respect

10.3389/feduc.2025.1503450

to the dependent variable academic performance of the 1st and
2nd period, a low value was observed (R* = 0.138; p = 0.001),
although the correlation of the variables is medium high (r = 0.588;
p = 0.000), this model indicates that the academic performance of
an applicant to the Medicine Bachelor’s Degree is predicted by the
CENEVAL EXANI-II test by 14% (Figure 1).

Discussion

In quantitative terms, the productivity of an educational
institution is often measured by its graduates and alumni,
specifically the number of students who have successfully
completed the educational program and fulfilled the requirements
2023);
however, there are other qualitative and quantitative variables

established by the institution (Miranda-Saucedo et al,

that must be evaluated to determine the efficiency and quality of
educational programs. For the medical surgeon degree, in addition
to the importance of its graduates, the applicants represent a human
input of great value that deserves to be evaluated from its selection
process.

The complexity of the medical education programs, the
knowledge prior to entering the profession, the teaching
performance (Flores-Hernandez et al., 2016; Garcia-Dominguez,
2016; Munoz-Comonfort et al., 2014) are some of the factors that
show relevance in the studies to know the predictive power of the
selection tests for the entrance to a medical degree, and to contrast
it with the academic performance. According to the purpose
of the study, the main findings refer that there is a significant
difference in the mean scores in the Sexual and Reproductive
Health Module with respect to gender, which is supported by
the contributions of Ortiz-Castillo (2016), who states that the
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Frontiers in Education 06

frontiersin.org


https://doi.org/10.3389/feduc.2025.1503450
https://www.frontiersin.org/journals/education
https://www.frontiersin.org/

Calles Santoyo et al.

medical student populations show a ratio of 1 male for 1.9 females.
This observation suggests that gender may influence academic
performance in specific subjects, warranting further investigation
into the underlying causes.

In accordance with the findings on the differences in selection
test results of applicants to the medical surgeon degree in relation
to the psychometric test, it is necessary to comment that there
is no report of any other study that has addressed it as such,
although Carrillo-Avalos et al. (2024) suggested that psychometric
assessments do not significantly impact early academic success. Our
results imply that while psychometric tests may provide insights
into certain cognitive abilities, they may not be as predictive of
academic performance in the initial stages of medical education.

The CENEVAL EXANI-II test emerged as the primary
predictor of academic performance among medical students in
their fifth period, which coincides with the research of Hernandez-
Madrigal et al. (2021), who also identified a strong correlation
between this test and academic success. However, our study
contrasts with the results of (Garcia-Dominguez’s (2016) work, who
reported that the average scores obtained in propaedeutic courses
were the most significant predictors of academic performance.
This discrepancy may stem from differences in study populations,
methodologies, or the specific educational contexts in which these
studies were conducted.

Furthermore, Martinez-Gonzélez et al. (2021) highlighted that
mathematical thinking, a component evaluated by the EXANI-II
test, had the greatest predictive power in academic performance,
underscoring its relevance; strong performance in this area is
not only crucial for the selection exam but also reflects the
analytical and problem-solving skills essential for medical training.
Our findings support this assertion, as we observed a medium-
high correlation between the EXANI-II results and students’
academic performance. However, the relatively low predictive
power (p =0.001) suggests that while the EXANI-II test is a valuable
tool, it should not be the sole criterion for assessing a student’s
potential for success in medical education.

Conclusion

The present study demonstrates that while selection tests such
as the CENEVAL EXANI-II exhibit moderate to high correlations
with early academic performance of medical students in their first
semesters, their ability to predict long-term success is limited. This
indicates that these tests, although useful, are not sufficient on their
own to determine a students full academic potential throughout
their medical education. It is recommended that future research
explore the integration of additional metrics and assessment
methods to improve the prediction of academic performance and
assist students in their transition and success within medical
education programs.

Finally, medical programs should consider implementing
ongoing support and development programs for selected students.
This proactive approach can help students develop the critical
skills necessary to overcome academic and personal challenges
throughout their medical education. Programs focused on
mentorship, clinical and emotional skills development workshops,
and stress management and resiliency resources can be invaluable
in supporting students’ continued success and wellbeing.
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