Open Access Original
Cureus Article DOI: 10.7759/cureus.56279

Predicting Success: A Comprehensive Analysis of
High School and Admission Test Scores on Future
Academic Performance of Dental Students

Review began 01/26/2024

Review ended 03/12/2024 . . . .

Published 03/16/2024 Sana Igbal !, Amber Kiyani 2, Manahil Niazi %, Faisal S. Malik 2, Muhammad Humza Bin Saeed ?,
Ulfat Bashir 2

© Copyright 2024

Igbal et al. This is an open access article

distributed under the terms of the Creative 1. Department of Dental Education, Riphah International University, Islamabad, PAK 2. Department of Dentistry,

Commons Attribution License CC-BY 4.0., Riphah International University, Islamabad, PAK

which permits unrestricted use, distribution,

and reproduction in any medium, provided

the original author and source are credited. Corresponding author: Manahil Niazi, manahilniazil0@gmail.com

Abstract
Introduction

Dental school admissions in Pakistan traditionally rely on Higher Secondary School Certificate (HSSC),
University of Health Sciences (UHS), and National Testing Service (NTS) scores, with limited research
available on their predictive validity for dental school performance. This study aims to investigate the
correlation between a student's first-year dental school performance and their HSSC, UHS, and NTS scores.

Methods

A total of 282 records, spanning the years 2016 to 2020, were obtained from a single private dental
institution. The data included HSSC, UHS, and/or NTS scores, with the first professional examination results
as the dependent variable. Statistical analysis was conducted using the Statistical Package for the Social
Sciences (IBM SPSS Statistics for Windows, IBM Corp., Version 25.0, Armonk, NY), encompassing descriptive
statistics, Pearson's correlation coefficients, and multiple regression analysis.

Results

Pearson's coefficients revealed weak to moderate positive correlations between the first professional
examination and HSSC (r=0.209, p<.01), UHS (r=0.344, p<.01), and NTS (r=0.350, p<.01), all statistically
significant at p < 0.01. Multiple regression analysis indicated that UHS scores contributed the highest
explanatory power (R? = 0.146) in predicting first professional examination results.

Conclusion

A positive correlation between HSSC, UHS, and NTS scores with dental students' performance in the first
professional examination is observed. However, the correlations are moderate, highlighting the importance
of incorporating assessments that consider cognitive, behavioral, and skill-related aspects in admissions
processes. Given the evolving landscape of dental education, these findings underscore the need for a
holistic approach to identify candidates better equipped to serve the healthcare sector.
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Introduction

Dental schools have relied primarily on high school results and admission test scores for admission. An
eligibility criterion is defined based on these two entities and used for screening candidates. Students who
have the highest merit are eventually selected. This practice is common because it is speculated that the
trend of hard work and intelligence will continue through medical or dental schools. It is also supported by
some prior studies that demonstrate that prior educational performance and admission test results are
reliable predictors of a student’s performance in medical school [1,2]. However, recent literature is
beginning to challenge this notion.

A study from Jordan demonstrated a weak association between high school grades and admission tests with
academic performance in medical school. However, it did predict the likelihood of completing medical
school [3]. Another study from the United Kingdom (UK) showed that secondary school grades were inversely
related to academic performance in the early years of medical school [4]. Similarly, an older study from the
United States on dental school admissions asserted a strong relationship between dental school performance
with dental admission tests and prior educational results, a recent study concluded that grade point average
of previous education, results of pre-medical sciences, and dental admission test scores have a weak
correlation with first-year dental school performance [5,6]. These results suggest that the applicability of

How to cite this article
Igbal S, Kiyani A, Niazi M, et al. (March 16, 2024) Predicting Success: A Comprehensive Analysis of High School and Admission Test Scores on
Future Academic Performance of Dental Students. Cureus 16(3): €56279. DOI 10.7759/cureus.56279


https://www.cureus.com/users/687535-sana-iqbal
https://www.cureus.com/users/592484-amber-kiyani
https://www.cureus.com/users/687526-manahil-niazi
https://www.cureus.com/users/687537-faisal-s-malik
https://www.cureus.com/users/687540-humza-saeed
https://www.cureus.com/users/687541-ulfat-bashir
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

current standards may vary from population to population and may have undergone change over the years.

Literature has demonstrated that admission test performance depends on socioeconomic status, gender,
student confidence, and ability to perform under pressure. Therefore, it may not be a true reflection of the
student’s prior or future performance. Previous literature has shown that male students are better test
takers. These studies also show that women’s performance deteriorates under pressure and that they are
more likely to avoid applying to schools that mandate entry examinations. In addition, socioeconomic
status significantly impacts performance in aptitude tests [7-9]. These factors add a lot of bias to admission
test scores. Taking this into consideration, Western institutions now employ multiple assessment strategies
for entrance purposes. These include structured application forms, personal statements, interviews, mini-
interviews (MMI), personality tests, and situational judgment tests (S]Ts) to assess candidates [10]. Despite
the stringent application of each of these entities, the selection of appropriate candidates remains
challenging.

The Pakistani medical and dental school admission process remains traditional, relying exclusively on
higher secondary school certificates (HSSC), which are the high school results and admission tests that can
either be taken through the University of Health Sciences (UHS) or the National Testing Service (NTS). The
combination of these scores is considered while formulating the merit criterion. Students qualifying for the
merit are considered for admission. The effectiveness of this selection criterion also presents with
contradictory results as prior studies from Pakistan have shown that admission tests and HSSC scores can be
areliable predictor of a student’s performance in the early years of medical school [11,12]. However,
evidence of weaker correlations between the two is also available, along with recommendations to include
non-cognitive assessments like interviews as admission prerequisites [13,14]. However, all these conclusions
are based on investigations involving medical schools.

While the current research evidence on the relative strengths of admissions tests and other selection tools
for medical school entry in Pakistan is marked by variations in both quality and quantity, the correlation of
the same criteria for dental schools remains unknown. Given the unique challenges faced by Pakistan as a
third-world country, ensuring efficient utilization through optimization of the selection processes. This is
why it is important to ensure that the system, currently in use, is effective. Therefore, the objective of the
investigation is to examine the correlation between a student's performance during the first year of dental
school in Pakistan and the admission criteria currently used, specifically focusing on HSSC, UHS, and NTS
results. Our results will provide valuable information regarding the efficacy of our admission process and
can benefit government agencies, like the Pakistan Medical and Dental Council (PMDC) for improvements
in this process.

Materials And Methods

This study was approved by the Ethical Review Board of Riphah International University
(IIDC/IRC/2022/006/001). A retrospective cohort study design was used to analyze the correlation between
the academic performance of students enrolled in a single private dental institute and their prior
educational scores, covering a period from 2016 to 2020. The total duration of the study was six months
(October 2021 to March 2022). The data of all students enrolled between the years 2016 and 2020 was
accessed from the students’ private records and admittance histories, whereas the information about
academic performance in the Bachelor of Dental Surgery (BDS) program was attained from the exams branch
of the university after obtaining official permission. During this period, the curriculum underwent no
substantial enhancements. All first-year students were enrolled in a standardized curriculum throughout
this duration. Given that the initial year constitutes the exclusive pre-clinical phase, with assessments
predominantly focusing on cognitive aspects, we utilized its outcomes for comparison with the cognitive
components of the HSSC, NTS, and UHS examinations to ensure consistency in our analysis.

The inclusion criteria included students who had (1) appeared in the first professional examination
conducted in the years 2017 to 2021, (2) had their HSSC scores available, and (3) had appeared in either of
the NTS and/or UHS examinations. Any student with incomplete or alternate records for any category or had
failed to conclude the course due to any reason or was considered ineligible to sit for the professional exam,
repeated the year and took the exam with the next batch, or had to take re-sit examinations was excluded.
The sample consisted of data from 375 students from the cohort of students admitted to the BDS program.
The data was collected by universal sampling technique by two investigators, which a third investigator then
cross-checked. All the identifiable information was discarded before the analysis of the data.

The dependent variable was defined as the student's academic performance, i.e., the percentage in the first
professional examination in the years 2017 to 2021. Independent variables included HSSC, NTS, and/or UHS
scores. All values were entered as percentages to maintain uniformity for analysis.

Data was analyzed using the Statistical Package for the Social Sciences

(IBM SPSS Statistics for Windows, IBM Corp., Version 25.0, Armonk, NY). The data was presented as
descriptive statistics, and Pearson correlation was determined to assess the predictive validity of the HSSC,
UHS, and NTS exams for the student's academic performance. A P-value equal to or less than 0.05 was
considered statistically significant. A linear regression model was designed to see the effect of HSSC, NTS,
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Marks (100%)
HSSC

UHS

NTS

First Professional

and UHS scores on the student's academic performance, i.e., the percentage obtained in the first
professional exam.

Results

Following the implementation of the exclusion criterion, 282 student records were retained. The mean
HSSC, UHS, NTS, and first professional examination results are summarized in Table 1.

n Mean (SD) Skewness (SE) Kurtosis (SE)
282 82.6(4.15) -0.31(0.15) -0.15(0.29)
95 69(6.67) -0.5(0.25) 0.64(0.49)
203 70.1(6.98) -0.69(0.17) 2.03(0.34)
282 70.5(6.82) 0.09(0.15) -0.43(0.29)

TABLE 1: Descriptive Statistics of Scores of HSSC, UHS, NTS, and First Professional Scores

HSSC = Higher Secondary School Certificate, UHS = University of Health Sciences, NTS = National Testing Service

Study Variables
HSSC

UHS

NTS

First Professional

Table I provides descriptive statistics for the scores of the HSSC, the UHS examination, the
NTS examination, and the results of the first professional examination. The sample size (n), mean, standard
deviation (SD), skewness, and kurtosis are shown in Table 1.

Table 2 presents the Pearson coefficients of correlation between the percent scores of HSSC, UHS, and NTS,
and the first professional examination. The correlation between HSSC and UHS is 0.157, indicating a weak
positive relationship. The correlation between HSSC and NTS is 0.256 (significant at the 0.01 level),
suggesting a moderate positive correlation. Furthermore, the correlation between UHS and NTS is 0.451,
indicating a moderate to strong positive relationship. Finally, the correlation between the first professional
and HSSC, UHS, and NTS were 0.209, 0.344, and 0.350, respectively. These correlations, all significant at the
0.01 level, highlight a positive association between the scores of these educational components.

1 2 3 4
157 -

.256** 451 -

.209** .344** .350** -

TABLE 2: Pearson Coefficient of Correlation Between Scores of HSSC, UHS, NTS, and First

Professional Scores

*p<0.01

HSSC = Higher Secondary School Certificate, UHS = University of Health Sciences, NTS = National Testing Service

Table 3 outlines the outcomes of three regression models (Model 1, Model 2, and Model 3) investigating
predictors of the final score for the first professional examination. In Model 1, HSSC exhibits a significant
positive relationship with the final score, as evidenced by a B value of 0.21, a t-value of 3.57, and a p-value
of less than 0.001. However, in Model 2, the significance diminishes for HSSC (B = 0.17, t = 1.73, p = 0.087),
while the inclusion of the UHS variable reveals a significant positive relationship (8 = 0.32, t = 3.25, p =
0.002). Model 3 retains significance for UHS (p = 0.000) and introduces the NTS variable with a significant
positive coefficient (B = 0.32, t =4.73, p < 0.001). Nevertheless, HSSC becomes nonsignificant (3 =0.11, t =
1.6, p=0.111). Model 2 demonstrates the highest R2 (0.146), indicating increased explanatory power
compared to Model 1 (0.044) and Model 3 (0.134) in predicting the final score for the first professional
examination.
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Model 1

B (t-value)
HSSC 0.21(3.57)
UHS
NTS
R2 0.044

Model 2 Model 3
P B (t-value) p B (SE) p
<.001> 0.17(1.73) .087 0.11(1.6) A1
0.32(3.25) .002
0.32(4.73) .000
0.146 0.134

TABLE 3: Summary of Regression Analysis: Predictor of First Professional Score

HSSC = Higher Secondary School Certificate, UHS = University of Health Sciences, NTS = National Testing Service

Discussion

The PMDC mandates that the merit list generated for admissions by medical and dental schools reflects
students’ performances in high school and entrance tests organized by the UHS and NTS. Owing to the lack
of literature documenting the efficacy of the selection criteria in the literature, this study was designed to
determine an association between academic performance during their first year of dental school and their
high school score and entrance examination results.

We found a weak to moderate positive correlation between HSSC and the entrance examination. This is
contrary to some of the evidence found in the literature that concludes that students with inferior academic
performance sometimes are better test takers. These studies also show that male candidates perform better
in admission tests despite inferior academic performance due to their confidence and their better handling
of stress [8,9]. However, in Pakistan, the situation appears different. Women favor medical and dental
professions in Pakistan and account for the majority of admissions in these schools. It is estimated that
about 80% of enrolments in Pakistani medical/dental schools are female students [15]. This discredits the
notion that male candidates are more likely to fulfill admission requirements.

We also concluded a strong positive relationship between NTS and UHS entrance examinations. Given that
these are two separate exams conducted by two distinct agencies, based on these results we can conclude
that the two test scores can be used interchangeably for admission in medical and dental schools across
Pakistan. These results provide the first scientific evidence for the PMDC to accept multiple versions of the
entrance examinations for admissions. We know from a study in the UK that multiple tests can be used for
medical and dental admissions. A study from the UK concluded that results from the UK Clinical Aptitude
Test (UCAT), the BioMedical Admissions Test (BMAT), and the Medical College Admission Test (MCAT) were
somewhat comparable [16].

In addition, our results demonstrated a significant positive relationship and a weak correlation between the
performance in the first professional examination and HSCC, although a subject-wise analysis was not
carried out. Prior studies support our results. A study from Jordan also demonstrated a weak correlation
between high school grade point average and performance in dental school [17]. Another study noted a
minimal effect of high school results on academic performance through medical school. Still, it determined
that students with exceptional high school performance were more likely to graduate on time [3]. Our
conclusions and those from other similar studies seem logical because a hardworking student in high school
will be expected to work hard during dental school as well.

However, sufficient evidence to the contrary is also present. A Saudi study determined that high school
grades are not a good predictor of academic performance in medical school [18]. Similarly, a study from the
UK concluded that undergraduate performance was inversely related to secondary school performance [19].
These studies show that solely dependent on academic performance and admission test scores can be
unsatisfactory at times and create the need for a more thorough assessment.

With respect to the admission tests, we found a moderate positive correlation with academic performance.
Prior studies have also demonstrated an association between academic performance and admission test
scores. These studies concluded that admission test scores can be reliable predictors of academic success
and the likelihood of graduation [3,6,20,21]. However, it is important to take into consideration that test
performance can be affected by a magnitude of factors. These can include gender, socioeconomic status, and
the ability to perform under pressure [7-9]. These admission test biases can exclude some potentially great
dentists from entering dental schools.

We believe that our study can influence policy reform at both the institutional and national levels. This can
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include refining admission criteria, making it more equitable and accessible to a diverse applicant pool.

The strengths of this study include the use of a significant data set of high school scores, UHS, and NTS
entrance exams over a five-year period. This ensures that the findings are evidence-based, enhancing the
study's reliability and validity. Additionally, it reinforces the validity of using entrance exams as predictors
of academic success. By highlighting the moderate positive correlation between admission test scores and
academic performance, this study supports the ongoing use of such tests in the admissions process. It also
acknowledges the need for broader assessment tools that include non-academic factors to identify
candidates who are not only academically prepared but also possess the personal and professional qualities
necessary for success in the dental field. It also addresses a significant gap in the literature regarding the
efficacy of selection criteria in dental education, particularly in the context of Pakistan.

However, several limitations need to be addressed. The study focuses solely on cognitive predictors of
success, neglecting non-cognitive factors such as motivation, resilience, and interpersonal skills. Future
research should aim to incorporate these predictors. Another limitation of this study is sampling from a
single dental institution. While this made our data collection process ethically and physically easier, it did
include confounders such as the teaching ability of our faculty and the appropriateness of our learning
environment. In addition, other confounding variables like study habits, socioeconomic background, and
internal motivation were not considered during the analysis. This study also primarily focuses on first-year
dental school performance, without considering long-term academic success or career outcomes.

Future research could benefit from including a larger and more diverse sample of dental schools across
Pakistan. This would enhance the generalizability of the findings and provide a more comprehensive
understanding of the relationship between entrance examinations, high school scores, and dental school
performance nationwide. Additionally, they could include comparisons with dental schools in other
countries could offer valuable insights into the efficacy of different admission systems. Longitudinal studies
assessing student performance from the point of their entrance into dental school through graduation could
provide a more comprehensive understanding of the predictive validity of high school and entrance
examination scores in the longer term. Such studies could also help identify at what stages interventions
might be most effective. Furthermore, researching the effectiveness of academic support and intervention
programs for students identified as at risk based on their entrance test scores could help improve their
retention and success rates. This could also inform the development of more targeted support services.

Conclusions

In conclusion, this study demonstrates a positive correlation between HSSC, UHS, and NTS scores with
dental students' performance in the first professional examination. However, the correlations are moderate,
at best, highlighting the need for improvement. These results can assist in re-evaluating the traditional
admission criteria to include a broader range of factors to assess a candidate’s potential and capabilities and
provide evidence for refinement of the admission process defined by the PMDC thus fostering a more
effective and equitable system by contributing to the enhancement of dental education in the country.
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