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ABSTRACT

The study developed a data-driven predictive model for forecasting graduates’ success in professional licensure
examinations using Discriminant Function Analysis (DFA). It employed a quantitative, predictive-correlational
design to analyze institutional records of 933 graduates from five licensure programs in higher education
institutions in the Philippines between 2020 and 2025. Cognitive-academic factors, including fluid intelligence,
communication skills, reading comprehension, mathematical ability, professional knowledge, internship
performance, and mock board exam performance, as well as contextual factors such as study duration and
academic difficulty, were examined using descriptive statistics, independent samples #-tests, and DFA. Results
revealed that licensure passers significantly surpassed non-passers across all variables (p < .001). The
discriminant model was statistically significant (Wilks’ A =0.430, %> (9) =781.573, p <.001; canonical »=0.755)
and accurately classified 88% of the cross-validated cases. The strongest predictors of licensure success were
professional knowledge, mock board exam performance, study duration, and academic difficulty. The research
concludes that cognitive mastery and academic persistence are crucial for licensure readiness. The study
recommends integrating data-driven and Al-enabled early warning and academic analytics systems to identify at-
risk examinees and support timely interventions aimed at optimizing readiness for professional qualifications.

Keywords: Predictive modeling; Discriminant function analysis; Professional licensure examination; Higher
education; Academic performance predictors; Artificial intelligence

INTRODUCTION

A critical benchmark used to assess the quality of higher education institutions (HEISs) is the professional licensure
examination outcome of the graduates (Gatpandan et al., 2023; Oducado et al., 2019). For the latter, passing the
board examination is not only a prerequisite for earning a professional license, but it is also a cutting-edge tool
to get a position in employment — a critical gateway for entry into specialized practice across various disciplines.
For HEIs, it is a critical performance indicator to earn accreditation, a good reputation, and public trust. Evidence
shows a strong direct relationship between licensure exam performance and institutional quality. Therefore,
institutional quality assurance efforts should be in place to maintain adequate performance in the board exams
(Dator, 2016; Pizarro & Talosig, 2025).

Through the years, fluctuating passing rates across disciplines have sparked global debates concerning the
preparedness of graduates and the educational quality of HEIs. The concerning statistics necessitate that
institutions identify and understand the determinants of licensure success and address them accordingly as a
means of conducting a root-cause analysis of the frequent low passing percentage. This scenario implicates the
need for proactive academic measures, such as research and innovation, to provide better results.

In the Philippines, passing rates for various licensure exams have not consistently improved over the long term
(Matusalem et al., 2024; Padullon, 2025; Polinar et al., 2020). In 2024, out of 577,844 licensure examinees across
all disciplines, 258,331 (45%) failed the examinations (Professional Regulation Commission, 2024). This
weakening exam passing rate is a sign of the deterioration of the quality of education. Universities are under
increasing pressure to improve licensure exam outcomes, preventing the immediate closure of programs, boosting
passing percentages, increasing employability, and enhancing workforce quality (Sicuan et al., 2025).

Primarily, the study examined the factors that predict professional licensure examination outcomes of graduates
from Philippine HEIs. Specifically, it aimed to: First, determine the level of cognitive-academic factors of
licensure examinees in the areas of fluid intelligence, communication skills, reading comprehension,
mathematical ability, professional knowledge, internship performance, and mock board exam performance;
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Second, to assess the significance of the difference in the level of cognitive-academic factors between passers
and non-passers in the areas of fluid intelligence, communication skills, reading comprehension, mathematical
ability, professional knowledge, internship performance, and mock board exam performance; Third, to identify
the contextual factors of licensure examinees, specifically in the areas of study duration and academic difficulty;
Fourth, to ascertain significance of the difference of contextual factors between passers and non-passers in the
areas of study duration and academic difficulty; Fifth, to develop a mathematical model that best predicts
professional licensure examination outcomes based on the cognitive-academic and contextual factors; Finally, to
formulate innovative intervention program for academic institutions to enhance licensure exam outcomes based
on the findings.

This research is based on Albert Bandura’s (1986) Social Cognitive Theory, which emphasizes the reciprocal
interaction between personal factors, behavior, and environment in shaping learning outcomes. The theory is one
of the most widely applied frameworks connecting cognitive, academic, and contextual factors to predict
educational engagement and outcomes. It is supported by the works of Zachry et al. (2024), which revealed that
intelligence measures predict licensure outcomes, and Dietrichson et al. (2016), which demonstrate that
contextual factors, such as time spent schooling and access to quality instruction, create differential opportunities
to succeed.

Research demonstrates that students’ cognitive abilities and adaptability to contextual changes are foundational
to academic performance, resilience, and post-schooling success (Niileksela et al., 2025; Yuan et al., 2024). This
demonstrates that while cognitive and academic abilities enable students to manage the complex information
processing demands inherent in professional licensing assessments, institutional contexts significantly shape
learning outcomes. Studies increasingly support integrated models, which combine cognitive, academic, and
contextual factors to thoroughly describe the associations between these factors and their contributions to learning
and achievement (Anghel, 2023).

The term "fluid intelligence" was coined by psychologist Raymond Cattell (1963), who distinguished it as the
ability to reason and solve new problems independently of previously acquired knowledge. This type of
intelligence has had a significant impact on aptitude research, as exemplified by the Raven's Standard Progressive
Matrices (SPM), which is considered a measure of fluid intelligence, encompassing abstract reasoning, problem-
solving, and pattern recognition (Raven, 2000; Wongupparaj et al., 2015). Research in education and psychology
demonstrates that students with higher fluid intelligence tend to achieve better results in scientific and
mathematics-related assessments, which are cognitively similar to the demands of many licensure examinations
(Zerbini et al., 2017).

Studies have found that early assessments, which include communication skills focused on developing oral and
written English communication, along with reading comprehension, professionalism, and reasoning, strongly
predict later success on standardized board exams. Cadosales et al. (2023) reported that language and
communication proficiency correlate with licensing examination performance; thus, passers tend to be more
proficient in communication than non-passers. Students with unsatisfactory or borderline communication-related
grades were more likely to perform poorly on subsequent board exams, indicating a clear link between
communication arts proficiency and examination outcomes (Strowd et al., 2022).

In the field of teacher education, there is consistent evidence that higher reading comprehension levels are linearly
associated with academic achievement and licensure exam performance (Bansiong & Balagtey, 2020). The
literature suggests that students with strong reading comprehension abilities are better equipped to understand
and analyze exam questions, leading to higher success rates (Asilestari et al., 2025; Makiling et al., 2025).
According to Clinton-Lisell et al. (2022), reading comprehension, coupled with a high college GPA, which
reflects overall academic achievement, forms a key component in performing well on high-stakes exams.

Research consistently shows that mathematical ability, including logical and critical thinking skills, plays a
significant role in exam performance. Studies suggest that individuals with strong math skills are more likely to
develop enhanced reasoning abilities that extend beyond mathematical contexts (Cresswell & Speelman, 2020).
Braak et al. (2021) posited that math-proficient students are more likely to succeed in technical board exams.

Mastery of professional education subjects, also known as professional knowledge, is a strong indicator of success
on licensure exams. Atadjanov (2018) and Makiling et al. (2025) found that achievements in professional
education courses are among the most significant predictors of performance on the professional teacher licensure
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examination. This underscores the importance of mastering professional subjects to ensure readiness for licensure
examinations.

Internship performance is a significant predictor of success on the board exam (Sears et al., 2017). This idea is
supported by Banua (2017), who reported that related learning experiences, such as practicum, have a significant
influence on licensure examination outcomes. This suggests that higher grades in practicum courses reflect better
preparedness in licensure exams.

Mock board exam performance is another determinant of the actual licensure exam outcome, as mock board tests
are designed to simulate the conditions and content of the real examination. Martin (2015) and Martin et al.
(2017) found a strong correlation between pre-board performance and actual board exam outcomes. This finding
highlights the value of formative high-stakes assessments in predicting readiness.

Contextual factors refer to environmental and institutional variables that influence educational outcomes outside
of innate cognitive and academic abilities. These include attributes such as time taken to graduate, academic
challenges, and other background characteristics that shape the learning context (Bronfenbrenner, 1979; Wang &
Sheikh-Khalil, 2014). These factors help explain variations in academic and professional performance by
accounting for external influences and support systems available to students (Ortiz-de-Villate et al., 2021;
Vermunt, 2005).

Extended time to graduation can impact performance on licensure exams. Aiken et al. (2020) demonstrated that
prolonged time to degree completion is associated with lower academic performance, which in turn affects
licensure exam outcomes. Academic difficulty, as measured by the number of repeated subjects enrolled, is
strongly associated with an increased risk of attrition and academic failure (Karalar et al., 2021). Palmer et al.
(2020) and Domiano (2018) theorized that repeated courses are associated with a higher risk of failing the
licensing exam, indicating academic struggles during the undergraduate program.

Previous studies in education and psychology have utilized Discriminant Function Analysis (DFA) to classify
students based on academic achievement (Divjak & Oreski, 2009; Labad et al., 2019), admission test performance
(Gaylo et al., 2022), and licensure examination performance (Alipio, 2020; Tamayo, 2015). Comparisons with
other machine learning and statistical classification techniques, such as logistic regression, support vector
machines, and neural networks, show that discriminant analysis can often match or even exceed their performance
(Cazarez, 2022). For instance, a study comparing logistic regression, discriminant analysis, and K-nearest
neighbor algorithms in predicting student retention and success found that discriminant analysis was highly
effective and easy to interpret for institutional decision-making (Rowtho, 2017). Its use and feature selection for
more complex machine learning models ensure model interpretability and practical relevance in educational
settings (Thaher et al., 2021).

By recognizing the various predictors of success through the application of mathematical modeling, HEIs can
proactively address student needs. Data-driven interventions based on these insights can contribute to higher
passing rates and elevate institutional credibility. These efforts will contribute to institutional rankings, program
accreditation, and student recruitment, while ensuring the professional readiness of graduates and the quality of
the workforce.

This study addresses the persistent gap in research that calls for exploring predictive modeling techniques and
developing analytical tools to enhance student success. There is a limited body of research that applies predictive
models using various data to forecast licensure exam outcomes. Most existing studies tend to rely on individual
academic metrics or qualitative data, often neglecting the comprehensive integration of cognitive assessments,
detailed academic records, and contextual variables. This study incorporates a multidimensional set of continuous
cognitive-academic and contextual factors to develop a robust predictive model explicitly tailored to licensure
exam outcomes across programs, advancing both theoretical understanding and practical applications in
educational assessment and workforce development.

The study addresses the United Nations Sustainable Development Goals (SDGs) 4 — Quality Education and 8 —
Decent Work and Economic Growth. The ability of the HEIs to identify factors and develop models that will help
them predict the success of their graduates in passing professional licensure exams contributes to ensuring the
attainment of sustainable, inclusive, equitable, responsive, and quality education, while preparing graduates for
the workforce and in due course contributing to higher employment rates, a competent labor market and a
sustainable economic growth.
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METHODOLOGY
Research Design

This study employed a quantitative predictive-correlation research design using secondary data to model
licensure examination outcomes based on cognitive-academic and contextual factors using Discriminant Function
Analysis (DFA), a statistical method designed to classify cases, i.e., to determine whether a student is likely to
pass or fail the professional licensure examination based on available institutional data.

DFA has proven its efficacy in educational contexts, particularly when the objective is to predict group
membership based on multiple predictors. DFA is used when the dependent variable is categorical (e.g., pass/fail)
and the independent variables are metric or continuous. Ojating (2022) emphasized the applicability of
discriminant analysis in educational statistics, noting its capacity to address multivariate problems and classify
observations effectively.

Dataset and Sampling Technique

The study examined the academic records of 933 licensure examinees from the five academic programs of the
University of Mindanao and UM Tagum College, the largest higher education institutions in terms of population
in Region 11, Philippines, who took the licensure examination between 2020 and 2025. The year range
encompasses a complete cycle of graduates during and after the pandemic disruptions, ensuring that the model
accounts for variations in academic delivery. The five academic programs include: Bachelor of Elementary
Education (BEEd), Bachelor of Secondary Education (BSEd), Bachelor of Science in Criminology (BSC),
Bachelor of Science in Accountancy (BSA), and Bachelor of Science in Psychology (BSP). Table 1 presents the
dataset's profile.

Table 1. Profile of the examinees included in the dataset

Dataset Profile Category Number Percentage
Campus UM Main 412 44.16
UM Tagum 521 55.84
TOTAL 933 100
Program BEEd 25 2.68
BSEd 185 19.83
BSC 644 69.02
BSA 51 5.47
BSP 28 3.00
TOTAL 933 100
Outcome Pass 469 50.27
Fail 464 49.73
TOTAL 933 100

Convenience sampling was employed, as the dataset consisted of institutional records, which are the only
legitimate sources of licensure exam and scholastic performance data. The examinees included in the study are
those who have complete institutional records of the identified cognitive-academic and contextual factors, those
who graduated from any of the five identified licensure programs, those with licensure examination results
officially released by the Philippine Professional Regulation Commission (PRC), and those who took the
examination for the first time within the study period.

Research Instrument

The study utilizes the following secondary institutional data to measure the cognitive-academic and contextual
factors:
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Percentile score obtained in Raven’s Standard Progressive Matrices (SPM) scale, a non-verbal mental ability test
that measures abstract reasoning, was used to quantify fluid intelligence.

The Purposive Communication (also known as Communication Arts subject) final grade was the source of the
data on communication skills.

Final grade in the Reading Comprehension subject, assessing the graduate’s proficiency in understanding and
analyzing written text, was the basis of the measure of the reading comprehension.

Final grade in Mathematics in the Modern World (also known as Mathematical Operations or Basic Math subject
in the old curriculum) was used to measure mathematical ability.

The arithmetic mean of the final grades in the professional education courses required by the respective
curriculum of each academic program was obtained to quantify professional knowledge.

Final rating obtained in the on-the-job/practicum course was the basis for the internship performance

The result from the achievement test or pre-board exam administered before the actual board exam was used to
represent mock board exam performance.

The total duration, in academic years, from the student’s initial enrolment in the degree program to the date of
graduation, was captured to denote study duration.

The total count of academic subjects the student was required to retake due to initial non-passing marks,
indicating academic struggles during the undergraduate program, was used to measure academic difficulty.

Board examination outcomes of the graduates labelled as “Pass” or “Fail” were based on the results obtained
from the Professional Regulation Commission (PRC) through printed lists.

Data Gathering Procedure

Since the data were sourced from school records, a formal request letter was submitted to the offices of the Vice
President for Academic Affairs, Campus Director, and College Dean. After securing the approval to conduct the
study, the data collection process commenced. The Records and Admission Center (RAC) provided academic
records, including communication arts grades, reading comprehension grades, general mathematics grades,
professional education courses general averages, practicum course grades, number of years to graduate, and
number of repeated courses, through individual examinees’ Student Permanent Records (SPRs). The Program
Heads of the academic programs involved in the study provided the mock board exam results. The fluid
intelligence scores were obtained from the Raven’s SPM results, which are stored at the Guidance Services and
Testing Center (GSTC). The licensure examination outcomes were extracted manually from the official PRC
examination results obtained from the Quality Management Office (QMO) of the university.

Data Analysis Procedure

The statistical tools employed in this study were Mean, Standard Deviation, independent samples #-test, and DFA.
The dependent variable of the study constituted the licensure exam outcomes (Pass = 0, Fail = 1). The independent
variables included the cognitive-academic and contextual factors. All variables were entered and validated in
SPSS prior to analysis.

Several statistical assumptions were employed prior to performing the discriminant analysis to ensure the
robustness and suitability of the model. Following the guidelines of Hair et al. (2019) and Tabachnick and Fidell
(2019), these assumptions include sample size adequacy, multivariate normality, homogeneity of variance-
covariance matrices, absence of multicollinearity, and the absence of outliers. In summary, the data were deemed
suitable for DFA to identify predictors of licensure outcomes among examinees.

Ethical Considerations

Ethical clearance from the University of Mindanao Ethics Review Committee (UMERC) was obtained prior to
collecting the relevant information. Since the data to be collected was historical in nature and no interaction with
respondents was ever required, the UMERC issued an Exemption Certificate to proceed with the data gathering.
Ethical standards were strictly observed by ensuring the anonymity of data prior to analysis. The data were solely
for research purposes, and access was limited to the researchers. Necessary permissions and clearances were
secured from the concerned offices prior to data collection. Data privacy and confidentiality were maintained
throughout the research process.
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RESULTS AND DISCUSSION

Descriptive Statistics of Cognitive-Academic Factors

Table 2 presents the cognitive-academic factors of the examinees. The results show that licensure passers
demonstrated a higher level of fluid intelligence compared to non-passers. This supports the argument of Feraco
et al. (2024), which emphasized that high fluid intelligence is evident in individuals who excel in educational
settings.

Table 2. Level of licensure examinees’ cognitive-academic factors

Factor Outcome Mean (x) SD Descriptive Equivalent
Fluid Intelligence Pass 79.32 16.91 Above Average
Fail 62.98 22.62 Average
Overall 71.20 21.55 Average
Communication Skills Pass 87.07 5.17 Very Good
Fail 81.56 4.50 Good
Overall 84.34 5.58 Good
Reading Comprehension Pass 86.00 5.40 Very Good
Fail 80.24 4.65 Average
Overall 83.14 5.80 Good
Mathematical Ability Pass 86.05 6.14 Very Good
Fail 80.17 4.99 Good
Overall 83.13 6.32 Good
Professional Knowledge Pass 87.44 3.98 Very Good
Fail 81.14 3.36 Good
Overall 84.30 4.84 Good
Internship Performance Pass 94.89 2.46 Distinction
Fail 93.37 3.35 Distinction
Overall 94.14 3.03 Distinction
Mock Board Exam Performance | Pass 80.87 8.55 Good
Fail 70.02 9.01 Fail
Overall 75.48 10.32 Average

Legend: Fluid Intelligence: >95 = Intellectually Superior; 90-94 = Definitely Above Average; 75-89 = Above
Average; 50-74 = Average; 25-49 = Below Average; 10-24 = Low; <9 = Very Low

Others: 96-100 = High Distinction; 90-95 = Distinction; 85-89 = Very Good; 80-84 = Good; 75-79 = Average;
<75 =Fail

Licensure examinees who passed performed better than those who did not in terms of oral and written English
communication. The results align with the peer reviews and meta-analyses in general education settings, which
identified written and oral communication as central to successful test performance (Jang et al., 2024). This
further supports the existing literature, which suggests that licensure passers possess better communication skills
than non-passers.

The passers achieved a higher reading comprehension level than the non-passers. The disparity in reading
comprehension levels was reinforced by Acuning et al. (2023), who confirmed a significant positive correlation
between reading comprehension and academic performance, including test performance, among students,
signifying that students with higher reading comprehension levels tend to achieve better academic results.

The mathematical ability of licensure exam passers exceeds that of the non-passers. This result is supported by
Braak et al. (2021), who found that foundational skills, such as mathematical proficiency, are linked to improved
performance in technical board exams.

In the area of professional knowledge, the licensure passers demonstrated a higher level of professional
knowledge compared to the non-passers. In multiple studies from the Philippines, researchers found that stronger
averages and performance in professional education subjects predicted a higher likelihood of passing the licensure
exam. This makes professional knowledge a significant predictor of licensure success (Ferrer, 2024). Mendez
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(2025) also argued that graduates with a stronger general average in their professional courses have a clear
advantage in the licensure examination, explaining why it is a key determinant of licensure exam success.

For internship performance, passers and non-passers had the same level of distinction. Though on-the-job training
performance was among the factors significantly related to licensure exam performance in teacher education,
criminology, and other programs (Dionio et al., 2025; Igdon et al., 2024), several studies demonstrate that
internship performance can often predict, but not as strongly as other academic indicators (Terry et al., 2017). A
relationship exists between internship performance and board examination success, although it is not entirely
uniform across all disciplines or settings (Sears et al., 2017). This can explain the high internship performance
ratings of both passers and non-passers.

The overall mock board exam performance of the passers was at a good level; however, a failure level was
recorded for the non-passers. Studies have shown that students who practice self-assessment or engage in mock
exams improve their metacognitive awareness and calibrate performance expectations more accurately as they
progress, leading to better alignment between expected and achieved outcomes on high-stakes tests (Osterhage
et al., 2019). This finding explains why high mock board exam scores are associated with passing outcomes and
lower ones are associated with failure outcomes.

Significance of the Difference in the Level of the Cognitive-Academic Factors

An independent samples t-test confirmed statistically significant differences (p < .001) across all cognitive-
academic factors, as shown in Table 3. The most considerable mean differences were recorded in professional
knowledge (¢ = 26.165) and mock board exam performance (¢ = 18.865), signifying that these variables most
strongly distinguish successful examinees. These findings reinforce that scholastic aptitudes, which combine
cognitive and academic factors, are significantly different between successful and unsuccessful examinees,
making these factors critical predictors of licensure examination outcomes (Bellen et al., 2018; Kuncel et al.,
2004; Reynolds et al., 2021).

Table 3: Significance test of the difference in the level of cognitive-academic factors between passers and
non-passers

Variable T Df Mean Difference
Fluid intelligence 12.482%* 857.203 0.758
Communication skills 17.406* 916.406 0.990
Reading comprehension 17.441* 913.842 0.991
Mathematical ability 16.069* 897.230 0.931
Professional knowledge 26.165* 908.457 1.300
Internship performance 7.882%* 849.568 0.500
Mock board exam performance 18.865* 931.000 1.051
*p <.001

3.3 Descriptive Statistics of Contextual Factors

Table 4 reveals apparent variations between passers and non-passers of the licensure examination in terms of the
number of years spent to complete the degree and the number of repeated courses throughout the degree
completion.

Table 4. Descriptive statistics of the licensure examinees’ contextual factors

Factor Outcome x SD Descriptive Equivalent
Study duration Pass 4.35 0.40 Slightly delayed
Page 3138

www.rsisinternational.org



INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (I1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume IX Issue XII December 2025

Fail 5.28 0.87 Moderately delayed
Overall 4.81 0.82 Slightly delayed
Academic difficulty Pass 0.72 1.66 Low academic difficulty
Fail 7.47 6.02 Moderate academic difficulty
Overall 4.08 5.55 Low academic difficulty

Legend: Study duration: <4.0 = On-time; 4.01-4.99 = Slightly delayed; 5.00-5.99 = Moderately delayed; 6.00-
6.99 = Severely delayed; >7 = Critically delayed

Academic difficulty: 0 = No academic difficulty; 1-5 = Low academic difficulty; 6-10 = Moderate academic
difficulty; 11-20 = High academic difficulty; >21 = Very

High academic difficulty

Passers had an average of 4.35 years of degree completion (SD = 0.40), while non-passers completed their degree
programs in 5.28 years (SD = 0.87). The result reinforces the claim of Aiken et al. (2020), who demonstrated that
a prolonged time to degree completion is associated with lower academic performance; thus, non-passers had a
longer study duration than passers. A recent US-based study found that students who required additional time to
complete the training years often had a higher risk of underperforming on their board-qualifying or licensing
exams (Mercedes et al., 2024). This suggests that timely graduation is beneficial for licensure success.

The academic difficulty distinguished passers from non-passers, with passers exhibiting fewer academic
difficulties than the non-passers. On average, the non-passers had more recurring subjects, which is reflective of
academic difficulty, with an average of about seven repeated courses (SD = 6.02). Passers, in general, did not
have to retake courses. The result is supported by substantial evidence from multiple independent studies
indicating that a student’s history of repeating courses is associated with a decreased likelihood of success in
board examinations (Domiano, 2018; Palmer et al., 2020). Thus, repeated courses are associated with a higher
risk of failing the licensing exam, indicating the need for early intervention and targeted support for at-risk
students.

Significance of the Difference in the Level of Contextual Factors

Table 5 presents the results of the independent samples #-test, which were performed to determine the significance
of the difference between passers and non-passers in terms of contextual factors.

Table 5. Significance test of the difference in the level of contextual factors between passers and non-passers

Variable T df Mean Difference
Study duration -21.165%* 650.014 —1.142
Academic difficulty —23.293* 532.250 -1.216

*p <.001

The result indicates that passers and non-passers exhibited clear distinctions across contextual education factors,
namely, study duration and academic difficulty. Thus, study duration and academic difficulty are essential factors
in distinguishing successful from the unsuccessful examinees (Bagabir et al., 2021; Reynolds et al., 2021; Varpio
etal., 2017).

Development of a Mathematical Model that Predicts Licensure Examination Outcomes

A model predicting licensure outcomes based on cognitive-academic and contextual factors was generated using
Discriminant Function Analysis (DFA) with nine predictor variables: fluid intelligence, communication skills,
reading comprehension, mathematical ability, professional knowledge, internship performance, mock board exam
performance, study duration, and academic difficulty. The resulting discriminant function identifies which linear
combination of variables distinguished passers from non-passers of the licensure examination.

Categorization of Participants
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The examinees were classified into two groups according to their licensure outcome: Pass and Fail. The group

centroids from the discriminant analysis were 1.144 for the Pass group and -1.156 for the Fail group. The data
revealed a clear separation between groups on the discrimination axis, justifying the creation of a two-group
predictive model.

The group centroid provided insight into the discriminant scores associated with each classification. The cut-

score, computed as the midpoint between the two centroids, is approximately zero.
_ L144+(=1.156) _

c ; ~0.006 ~ 0

From this result, the categorization rule can be defined as:

If D > 0, then the examinee is predicted to pass the exam; If D < 0, then the examinee is predicted to fail the
exam, where D is the discriminant score.

3.5.2 Discriminating Power of Cognitive-Academic and Contextual Factors

Table 6 presents the test of equality of group means, including significance tests for the cognitive-academic and
contextual educational factors in the study. Results showed that all factors used in the analysis have a significant
relationship with the professional licensure examination outcomes of the examinees. This means that fluid
intelligence, communication skills, reading comprehension, mathematical ability, professional knowledge,
internship performance, mock board exam performance, study duration, and academic difficulty all correlate with
performance on licensure examinations.

Table 6. Test of equality of group means, including a significance test for cognitive-academic and contextual
factors

Factor 'Wilks’ Lambda F df1 df2
Cognitive-Academic

Fluid Intelligence .856 156.275* 1 931
Communication Skills 155 302.518* 1 931
Reading Comprehension 154 303.717* 1 931
Mathematical Ability 783 257.653* 1 931
Professional Knowledge 577 683.372* 1 931
Internship Performance 937 62.333* 1 931
Mock Board Exam Performance |.723 355.900* 1 931
Contextual

Study Duration .674 451.106* 1 931
Academic Difficulty .630 547.574%* 1 931
*p <.001

The results imply that every cognitive-academic and contextual variable significantly differentiates passers and
non-passers at the univariate level. Thus, each of these cognitive-academic and contextual educational factors is
useful for classifying licensure outcomes (Reynolds et al., 2021), justifying the inclusion of all nine variables in
the discriminant analysis. The Wilks’ Lambda test for the discriminant function was significant, A = 0.430, X*(9)
= 781.573, p < 0.001, confirming that the set of predictors effectively differentiates between pass and fail
outcomes.

The Predictive Model

Table 7 displays the unstandardized canonical coefficients that complete the discriminant function used to predict
licensure outcomes. The results reveal that professional knowledge and performance in mock board examinations
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are strong predictors of success in the licensure exam, as these variables had the highest coefficients. These major
predictors can be interpreted meaningfully in relation to Bandura’s construct of self-efficacy within his Social
Cognitive Theory. Professional knowledge and mock board exam performance reflect mastery experiences,
which are the most influential sources of self-efficacy. Repeated success in domain-specific tasks strengthens an
individual’s beliefs in performing well in similar evaluative contexts. As examinees demonstrate mastery of
professional knowledge and proficiency in simulated licensure environments, their confidence and persistence
are reinforced, increasing the likelihood of actual licensure success. Additionally, a pattern of progression,
manifested by timely graduation and resolved remediation, adds predictive value (Bagabir et al., 2021). The
negative coefficient indicates that as the score on a predictor increases, the overall discriminant score decreases,
suggesting lower success in licensure exams. The study duration showed to be the dominant negative predictor,
indicating that for every one-unit increase in the number of years taken to graduate, D decreases by 0.233.

Table 7. Unstandardized canonical coefficients of cognitive-academic and contextual factors

Unstandardized Coefficient

(Constant) -19.439
Fluid Intelligence .010
Communication Skills .030
Reading Comprehension .031
Mathematical Ability .008
Professional Knowledge .074
Internship Performance .044
Mock Board Exam Performance .053
Study Duration —0.233
Academic Difficulty —0.062

These negative coefficients — study duration and academic difficulty — undermine self-efficacy by exposing
students to repeated failure experiences. These experiences result in diminished academic momentum, weakened
confidence, and increased test anxiety, heightening the chances of failing the licensure examinations. From this
theoretical lens, licensure outcomes are not solely cognitive achievements but manifestations of self-belief
acquired through academic experiences (Bandura, 1986).

The idea underlying the DFA is to develop a linear combination, F, of n variables as F' = fix1 + faxz2 + ... + foxa
with values for f1, S, ..., Bn chosen to maximize the difference between groups and to minimize the difference
within groups. Based on the coefficients in Table 7, the discriminant function predicting licensure outcomes is:

D =-19.439 + 0.010 (Fluid intelligence) + 0.030 (Communication skills) + 0.031 (Reading comprehension)
+ 0.008 (Mathematical ability) + 0.074 (Professional knowledge) + 0.044 (Internship performance) + 0.053
(Mock board exam performance) — 0.233 (Study duration) — 0.062 (Academic difficulty)

The model had an Eigenvalue of 1.325, which accounted for 100% of the discriminating power in the analysis.
The canonical correlation for the function was » = 0.755, indicating a strong relationship between the discriminant
scores and group membership. Squaring the canonical correlation (= 0.570) indicates that approximately 57.0%
of the variance in the discriminant scores is explained by the licensure outcome.

Classification Accuracy of the Model

The classification results further demonstrate the effectiveness of the discriminant function derived from the
predictor variables, which correctly classify examinees into their actual licensure examination outcomes (Pass or
Fail). The table presents two sets of results: the original and the cross-validated classification. Both of which
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indicate the predictive accuracy of the developed model. These results are shown in Table 8. The predictive
accuracy of the model is demonstrated in the appendix.

Table 8. Classification results for original and cross-validated cases

Licensure Outcome Predicted Pass (%) Predicted Fail (%)
Pass (Original) 91.0 9.0

Fail (Original) 14.2 85.8

Pass (Cross-Validated) 91.0 9.0

Fail (Cross-Validated) 15.1 84.9

Model accuracy in classifying: original cases: 88.4%, cross-validated cases = 88%

Among 469 actual passers, 91.0% (427) were correctly classified as Pass, while 9.0% (42) were misclassified as
Fail. Among the 464 actual non-passers, 85.8% (398) were correctly classified as Fail, while 14.2% (66) were
misclassified as Pass. The model achieved an accuracy of 88.4% in classifying the original cases and 88% in
classifying cross-validated cases. This means that, using the dataset on which the model was built, the
discriminant function shows high accuracy and strong classification power.

Implications and Proposed Innovative Intervention Program

The study posits that professional licensure examination outcomes can be predicted by cognitive-academic
predictors, including fluid intelligence, communication skills, reading comprehension, mathematical ability,
professional knowledge mastery, internship performance, and mock board exam performance, as well as
contextual educational predictors, such as study duration and academic difficulty. This suggests that interventions
designed to enhance examination outcomes must be multidimensional, strategically addressing intellectual
preparedness and structural supports that help students advance.

Based on this theory, an innovative intervention program entitled Artificial Intelligence-driven Readiness,
Intervention, and Support for Examination Success (AI-RISES) is proposed to help institutions improve licensure
examination outcomes. AI-RISES is an institutional innovation that incorporates the intervention programs
designed to strengthen licensure examination outcomes. This innovation utilizes early detection through data-
driven analytics and targets aligned support and academic interventions for students at risk. Anchored on the
discriminant-based predictive model developed in this study, the innovative program employs an Al-powered
Early Warning and Students at Risk Identification System (AEWSRIS) that analyzes students’ cognitive-
academic and contextual educational profiles. These analytics guide the deployment of the four strategic
intervention components: the Licensure Readiness Enhancement Program (LREP), the Academic Consistency
and Monitoring System (ACMS), the Cognitive Development Initiatives (CDI), and the Contextual Support and
Retention Program (CSRP). Together, these integrated systems establish an adaptive and comprehensive
institutional mechanism for ensuring licensure examination readiness and improving professional licensure
outcomes.

Table 9. Proposed intervention program for higher educational institutions

Component Rationale Objective Strategy Highlights
Al Early Warning and | The discriminant model | Identify students at risk | Automatic computation
Student at Risk demonstrated a predictive early, recommend of discriminant scores,
Identifying  System | accuracy of 88.4%. An Al | targeted interventions, | Risk level classification
(AEWSRIS) system operationalizes this | and monitor progress | (High, Moderate, Low),
into an automated and | through analytics. Intervention
actionable institutional tool recommendations  that
to improve licensure target specific needs of
outcomes. the student, and

Dashboards for faculty
advisers, deans, and
program heads
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Licensure Readiness | Mock board exam | Enhance students’ | Regular mock board

Enhancement performance and mastery of | domain-specific mastery | mini-assessments,

Program (LREP) professional knowledge | through continuous | Faculty-led competency
were the strongest predictors | diagnostic testing, | mastery sessions, and
of  licensure success. | modular review sessions, | Department-generated

Students often lack long- | and simulated licensure | review modules
term preparation and only | exams.
receive  review  support
before graduation. LREP
builds consistent,
curriculum-aligned mastery
and provides students with
targeted practice based on
their identified areas of

weakness.
Academic Academic difficulty and | Enhance academic | Schedules consultations
Consistency study duration were strong | consistency by | with academic advisers,
Monitoring System negative  predictors  of | monitoring student | Mandatory attendance in
(ACMS) licensure outcomes. | performance, providing | tutorial and mentoring

Students  with  repeated | guidance on course loads, | sessions, and Progress
courses often do not receive | and minimizing subject | reports at the end of every

timely intervention. repetition. term.

Cognitive Cognitive abilities, | Strengthen general | Problem-solving and

Development including reasoning, | cognitive abilities that | reasoning seminars,

Initiatives (CDI) comprehension, and | support licensure | Reading comprehension
analytical thinking, | examination tasks. mastery workshops,
contribute  to  licensure Program-based analytical
success. These skills may simulation tasks, and
not be intentionally Adaptive learning
enhanced throughout the modules

degree program.

Contextual  Support | Contextual educational | Provide personal, | Guidance counseling,

and Retention | factors and other | financial, emotional, and | Peer monitoring, Study

Program (CSRP) noncognitive factors, such as | academic  support  to | skills and time
financial stress, | address contextual | management workshops,
psychosocial issues, and | barriers affecting student | Referral to scholarship
time management problems, | performance. and financial assistance
often disrupt study units, and Wellness and
progression and can lead to mental health programs

delays in completing the
degree program

Implementation Challenges and Ethical Safeguards of the Intervention Program

The implementation of AI-RISES necessitates careful consideration of ethical standards. While the program has
the capacity to identify at-risk students, flagging students as “at risk” may inadvertently lead to stigmatization,
lowered expectations, or self-fulfilling prophecies if not handled sensitively. To mitigate these risks, Al-generated
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risk classifications should be institutionalized as support indicators rather than punishing or deficit labels. The
program is primarily aimed at supporting, rather than condemning, students. The classification system should be
accessible only to authorized academic personnel and accompanied by informed consent mechanisms.
Additionally, institutions must ensure that AI models are regularly calibrated and audited for bias, accuracy, and
fairness. The innovative intervention works not only with predictive accuracy but also emphasizes student dignity,
confidentiality, respect, and developmental support.

Limitations and Future Research
Based on the study’s findings, the following recommendations are proposed.

Higher education institutions are encouraged to integrate data-driven decision-making systems, such as artificial
intelligence, not only to identify at-risk students and provide targeted support long before graduation, but also as
frameworks for developing educational policy.

Future studies may consider incorporating non-continuous and psychosocial variables such as family and
socioeconomic backgrounds, study habits, and academic motivation, which are strongly supported by educational
and psychological theories, to enhance the model. Furthermore, subsequent research may employ alternative or
complementary statistical approaches, including binary logistic regression, multinomial regression, or more
advanced machine learning algorithms such as random forests, support vector machines, or neural networks to
improve model precision and classification accuracy.

It is also recommended that future investigations adopt a longitudinal and multi-institutional design to strengthen
the external validity and generalizability of findings. To complement quantitative modeling, qualitative inquiries
may also be conducted to capture the lived experiences of students who are at risk of failing the licensure
examination, thereby refining the predictive model.

CONCLUSION

This study examined the predictive capacity of cognitive-academic and contextual factors on professional
licensure examination outcomes using discriminant function analysis. The strongest positive and negative
predictors were professional knowledge and study duration, respectively. Passers had higher fluid intelligence,
reading comprehension, and professional knowledge levels, performing better in terms of communication,
problem-solving, and pre-board exams than the non-passers. The findings consistently affirm that licensure
success 1s a multifaceted construct shaped by both cognitive, academic, and contextual factors, supporting
Bandura’s Social Cognitive Theory and other studies emphasizing the roles of cognitive, academic, and
contextual factors in shaping an individual’s success. These findings suggest that licensure readiness is not merely
a terminal outcome of review preparation, but a cumulative process shaped by sustained positive academic
engagement.

The discriminant model revealed that, aside from professional knowledge, mock board exam performance and
study duration are strong discriminators. The significant Wilks’ Lambda and substantial canonical correlation
further confirm that the linear combination of predictors provides a robust separation between passers and
nonpassers. The high level of model accuracy supports the feasibility of employing predictive analytics in
academic contexts to identify students who are at heightened risk of failing the professional licensure
examination, demonstrating that data-driven models contribute to broader institutional goals of academic
excellence, student success, and professional readiness.

The study’s findings provide a robust and sustainable empirical foundation for developing effective and
innovative institutional intervention. It can help identify at-risk students and provide targeted support as early as
possible. This encourages HEIs to explore the integration of artificial intelligence and learning analytics as tools
and frameworks for developing educational policy.

REFERENCES

1. Acuning, A. F., Barrogo, J. P. B.,, & Penuela, 1. B. (2023). Reading comprehension and academic
performance of intermediate pupils [Undergraduate thesis, Capiz State University Pontevedra Campus].
CAPSU Institutional Repository.

2. Aiken, J., De Bin, R., Hjorth-Jensen, M. & Caballero, M. (2020). Predicting time to graduation at a large
enrollment American university. PLOS One. https://doi.org/10.1371/journal.pone.0242334

Page 3144 .. .
www.rsisinternational.org



INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (I1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume IX Issue XII December 2025

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Alipio, M. M. (2020). National radiologic technology licensure examination performance: Predicting
success using discriminant analysis. ResearchGate. https://www.researchgate.net/publication/340625251
Anghel, G. A. (2023). Academic success - explanatory theories. Journal of Education, Society &
Multiculturalism, 4, 135—-143. https://doi.org/10.2478/jesm-2023-0023

Asilestari, P., Henjilito, R., & Hardi, V. A. (2025). Enhancing reading comprehension through visual
information: A longitudinal study in higher education. AL-ISHLAH Journal of Education.
https://doi.org/10.35445/alishlah.v17i2.74900

Atadjanov, J. M. (2018). Developing Professional pedagogical mastery of future initial classes teachers.
Eastern European Scientific Journal. http://journale.auris-verlag.de/index.php/EESJ/article/view/883/0
Bagabir, A., Zaino, M., Abutaleb, A. & Fagehi, A. (2021). Predictive analysis of higher education
graduation and retention in Saudi Arabia using multinomial logistic regression. International Journal of
Basic Sciences and  Applied Computing, 3(6).
https://www.ijbsac.org/wpcontent/uploads/papers/v3i6/F0466113621.pdf

Bansiong, A. J. & Balagtey, J. L. M. (2020). Predicting success in teacher education: Revisiting the
influence of high school GPA, admission, and standardized test scores on academic and licensure
performance. Journal of Research, Policy & Practice of Teachers & Teacher Education, 10(2).
https://doi.org/10.37134/jrpptte.vol10.2.1.2020

Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. Englewood
Cliffs, NJ: Prentice-Hall. https://psycnet.apa.org/record/1985-98423-000

Banua, A. (2017). Determinants of performance of nursing graduates in licensure examination. Bicol
University Research & Development Journal, 20, 113-118.
https://www.researchgate.net/publication/353751455 DETERMINANTS OF PERFORMANCE OF
NURSING _GRADUATES IN LICENSURE EXAMINATION

Bellen, J., Abela, R., & Truya, R. (2018). Academic achievement as predictor in the performance of
licensure examination for teachers. Asia Pacific Journal of Education, Arts and Sciences, 5(1), 77-81.
https://www.researchgate.net/publication/330243240 Academic Achievement as Predictor in the Pe
rformance of Licensure Examination for Teachers

Braak, D. T., Lenes, R., Purpura, D. J., Schmitt, S. A., & Storksen, 1. (2021). Why do early mathematics
skills predict later mathematics and reading achievement? The role of executive function. Elsevier BV,
214. https://www.sciencedirect.com/science/article/pii/S0022096521002241

Bronfenbrenner, U. (1979). The ecology of human development: Experiments by nature and design.
Harvard University Press. https://www.jstor.org/stable/j.ctv26071r6

Cadosales, M. N., Sanchez, J. M., Cérdova, M., Merin, J., & Augusto, W. (2023). Exploring the predictive
influence of licensure examination results for beginning teachers’ performance: The case of the
Philippines. Frontiers in Education, 8, 1252368. https://doi.org/10.3389/feduc.2023.1252368

Cattell, R. B. (1963). Theory of fluid and crystallized intelligence: A critical experiment. Journal of
Educational Psychology, 54(1), 1-22. https://doi.org/10.1037/h0046743

Cazarez, R. L. U. (2022). Accuracy comparison between statistical and computational classifiers applied
for predicting student performance in online higher education. Education and Information Technologies:
Official Journal of the IFIP Technical Committee on Education. https://doi.org/10.1007/s10639-
02211106-4

Clinton-Lisell, V., Taylor, T., Seipel, B., Carlson, S., & Davison, M. (2022). Performance on reading
comprehension assessments and college achievement: A meta-analysis. Journal of College Reading and
Learning, 52(1), 3—20. https://doi.org/10.1080/10790195.2022.2062626

Cresswell, C., & Speelman, C. P. (2020). Does mathematics training lead to better logical thinking and
reasoning? A cross-sectional assessment from students to professors. PLoS ONE 15(7): €0236153.
https://doi.org/10.1371/journal.pone.0236153

Dator, W. L. (2016). Accreditation and its relationship to the performance in the nurse licensure
examination of higher education institutions in the Philippines. International Journal of Evidence-based
Healthcare, 14. https://doi.org/10.1097/01.xeb.0000511624.93121.49

Dietrichson, J., Bag, M., Filges, T. & Jorgensen, A. K. (2016). Protocol for a systematic review: Targeted
school-based interventions for improving reading and mathematics for students with or at-risk of
academic difficulties in grades 7 to 12: A systematic review,” Campbell Systematic Reviews, 12(1), 1-
57. https://doi.org/10.1002/c12.170

Page 3145

www.rsisinternational.org


https://www.ijbsac.org/wp-content/uploads/papers/v3i6/F0466113621.pdf
https://www.ijbsac.org/wp-content/uploads/papers/v3i6/F0466113621.pdf
https://www.ijbsac.org/wp-content/uploads/papers/v3i6/F0466113621.pdf
https://www.sciencedirect.com/science/article/pii/S0022096521002241
https://www.sciencedirect.com/science/article/pii/S0022096521002241
https://doi.org/10.1037/h0046743
https://doi.org/10.1037/h0046743

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (I1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume IX Issue XII December 2025

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Dionio, B. B., Dagpin, A. R. R., Cabillas, A. J. Q. B., Edullantes, J. R. T. & Baluyos, G. R. (2025).

Predictors of graduates' performance in the licensure examination for teachers (LET). EduLine Journal of

Education and Learning Innovation, 5(1), 79—-103. https://doi.org/10.35877/454R1.eduline3535 22.

Divjak, B., & Oreski, D. (2009, July).

Prediction of academic performance using discriminant analysis [Conference paper]. 31% International

Conference on Information Technology Interfaces.

https://www.researchgate.net/publication/224573955 Prediction_of Academic Performance Using D

iscriminant Analysis

Domiano, L. (2018). Common variables found among students who were unsuccessful on the NCLEXRN

in a baccalaureate nursing program. Journal of Nursing and Education Practice, 8(7).

https://doi.org/10.5430/JNEP.VEN7P1

Ferrer, J. C. (2024). Academic performance and predictors of the licensure examination for teachers of

the bachelor of elementary education. Malaysian Journal of Social Sciences and Humanities, 9(11).

https://doi.org/10.47405/mjssh.v9111.3091

Gatpandan, M. A. C. C., Cruz, M. G. E. V., & Paguta, R. B. (2023). The factors affecting licensure passing

rates of Philippine state universities and colleges — A panel regression analysis. International

Journal of Research in Engineering, Science and Management, 6(12), 83-94.

https://journal.ijresm.com/index.php/ijresm/article/view/2884

Gaylo, D., Anar, L., & Tantoy, O. (2022). A discriminative model for college admission test performance.

Science International (Lahore) 34, 117-120. https://doi.org/10.5281/ZENODO.6416227

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2019). Multivariate data analysis (8th ed.).

Cengage Learning. https://www.perlego.com/book/2754480/multivariate-data-analysis-pdf

Igdon, J. P., Ballado, R. S., & Giray, A. L., Jr. (2024). Predictors of the licensure examination performance

of graduates of a state university's external campus in the Philippines. International Multidisciplinary

Research Journal. https://www.ioer-imrj.com/predictors-of-the-licensureexamination-performance-of-

graduates-of-a-state-universitys-external-campus-in-the-philippines/

Jang, H., Lee, S., Eom, W. (2024). The perceived improvement in learning competencies of lowachieving

college students through participation in a board game design and development process. Korean Journal

of General Education, 18(5), 367-383. https://doi.org/10.46392/kjge.2024.18.5.367

Karalar, H., Kapucu, C. & Guruler, H. (2021). Predicting students at risk of academic failure using

ensemble model during pandemic in a distance learning system. International Journal of Educational

Technology in Higher Education. https://link.springer.com/content/pdf/10.1186/s41239-021-00300y.pdf

Kuncel, N. R., Hezlett, S. A., & Ones, D. S. (2004). Academic performance, career potential, creativity,

and job performance: Can one construct predict them all? Journal of Personality and Social Psychology,

86(1), 148-161. https://doi.org/10.1037/0022-3514.86.1.148

Labad, V., Hiponia, J. L., & Gabales, B. (2019). Preservice teachers' entry credentials, SATT performance,

and academic achievement: A discriminant analysis. Southeastern Philippines Journal of Research and

Development, 24(2), 21-44. https://doi.org/10.53899/spjrd.v24i2.18

Makiling, R. S., Abalos, C. G., Abad, M. L. 1., & Cabuquin, J. C. (2025). The role of academic

achievement in mathematically predicting licensure examination for teachers' outcomes: Insights from

secondary education graduates. Journal Elemen, 11(1), 171-185.

https://doi.org/10.29408/jel.v11i1.27698

Martin, V. (2015). The Relationship Between Educational Mock Boards and Clinical Board Examinations.
Idaho State University.

https://www.proquest.com/openview/f1e52f46d7891e9333a3eece0dbd5d11/17pqorigsite=gscholar&cbl

=18750&diss=y

Martin, V. M., Rogo, E. J., Hodges, K. O., Piland, N. F., & Osborn Popp, S. E. (2017). The relationship

between mock boards and clinical board examinations in dental hygiene education. Journal of Dental

Education, 81(1), 54—64. https://doi.org/10.1002/j.0022-0337.2017.81.1.tb06247 .x

Matusalem, N. M., Bandoy, M. M., Buama, C. A. C., Manaig, K. A., & Yazon, A. (2024). Board

performance of fisheries graduates: logistic regression analysis for curriculum enhancement. Applied

Quantitative Analysis, 4(2). https://doi.org/10.31098/quant.2620

Mendez, M. L. S. P. (2025). Academic performance as a predictor of LET success: A regression analysis

among BEED graduates at Davao Oriental State University Cateel campus. Asian Journal of Education

and Social Studies, 51(8). https://journalajess.com/index.php/AJESS/article/view/2310

Page 3146

www.rsisinternational.org


https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://www.ioer-imrj.com/predictors-of-the-licensure-examination-performance-of-graduates-of-a-state-universitys-external-campus-in-the-philippines/
https://link.springer.com/content/pdf/10.1186/s41239-021-00300-y.pdf
https://link.springer.com/content/pdf/10.1186/s41239-021-00300-y.pdf
https://link.springer.com/content/pdf/10.1186/s41239-021-00300-y.pdf
https://link.springer.com/content/pdf/10.1186/s41239-021-00300-y.pdf
https://link.springer.com/content/pdf/10.1186/s41239-021-00300-y.pdf
https://link.springer.com/content/pdf/10.1186/s41239-021-00300-y.pdf
https://link.springer.com/content/pdf/10.1186/s41239-021-00300-y.pdf
https://journalajess.com/index.php/AJESS/article/view/2310
https://journalajess.com/index.php/AJESS/article/view/2310

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (I1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume IX Issue XII December 2025

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Mercedes, R., Lehman, E., Kerley, P., Hall, C., Englert, S., Connelly, D., Baden, M., Cain, M., Chang, S.
S., Thrasher, B., & Raman, J. D. (2024). Association between resident in-service exam scores by
postgraduate year and subsequent board qualifying exam. Urology Practice, 12(1), 177-183.
https://www.auajournals.org/doi/10.1097/UPJ.0000000000000708

Niileksela, C. R., Hajovsky, D. B., He, Z., & Villeneuve, E. F. (2025). Cognitive-achievement relations
with the Woodcock-Johnson V. Journal of Psychoeducational Assessment, 43(8).
https://doi.org/10.1177/07342829251353032

Oducado, R. M. F., Cendana, D. P., & Belo-Delariarte, R. G. (2019). Institutional competency assessment
and other factors influencing the nurse licensure examination. International Journal of Scientific &
Technology Research, 8(12), 1-5.
https://www.yumpu.com/en/document/view/63103529/institutionalcompetency-assessment-and-other-
factors-influencing-the-nurse-licensure-examination

Ojating, H. (2022). Application and utility of linear discriminant analysis in educational statistics. Journal
of Contemporary Research, 1(1), 42-48. https://storage.googleapis.com/productiondomaincom-v1-0-
9/899/1324899/anDXyHHc/42c80e0f119f4722b58fb1d188fa82{8?fileName=APPLICATION
Ortiz-de-Villate, C., Rodriguez-Santero, J., & Torres-Gordillo, J. J. (2021). Contextual, personal and
family factors in explaining academic achievement: a multilevel study. Sustainability, 13(20), 11297.
https://www.mdpi.com/2071-1050/13/20/11297

Osterhage, E., Usher, E. L., Douin, T. A., & Bailey, W.M. (2019). Opportunities for self-evaluation
increase student calibration in an introductory biology course. Life Sciences Education, 18(2).
https://doi.org/10.1187/cbe.18-10-0202

Padullon, A. S. (2025). Performance profile of Bachelor of Science in Agribusiness Management
graduates in the licensure examination for agriculturists. Davao Research Journal, 11(3).
https://doi.org/10.59120/drj.v11i2.423

Palmer, E., Esposito, E.R., Shin, M., Raake, S. E., Malcom, D.R., & Daugherty, K.K. (2020). Impact on
intersession course remediation on NAPLEX/PCOA scores in an accelerated doctor of pharmacy
program." Elsevier BV. https://doi.org/10.5688/ajpe7827

Pizarro, J. B. & Talosig, A. T. (2025). Evaluating the effectiveness of mitigating actions in risk
management: An assessment of interventions and outcomes in St. Paul University Philippines.
International ~ Journal of  Social Science  Research and  Review, 8(8), 58-68.
http://dx.doi.org/10.47814/1jssrr.v818.2746

Polinar, E. L., Delima, A. J., Vilchez, R. (2020). Students' performance in board examination analysis
using Naive Bayes and C4.5 Algorithms. International Journal of Advanced Trends in Computer Science
and Engineering, 9(1). https://doi.org/10.30534/ijatcse/2020/107912020

Professional Regulation = Commission. (2024). 2024  Annual PRC Report.
https://prc.gov.ph/sites/default/files/2024%20PR C%20Annual%20Report%20(1).pdf

Raven, J. C. (2000). Raven's Progressive Matrices and Raven's Progressive Matrices Plus (PM) Manual.
Oxford: Oxford Psychologists Press. https://studylib.net/doc/27187921/rspm-manual-random

Reynolds, K., Bazemore, C., Hanebuth, C., Hendren, S., & Horn, M. (2021). The relationship of
noncognitive factors to academic and clinical performance in graduate rehabilitation science students in
the United States: A systematic review. Journal of Educational Evaluation for Health Professions.
https://doi.org/10.3352/jeehp. 2021.18.31

Rowtho, V. (2017). Early detection of at-risk undergraduate students through academic performance
predictors. Higher Education Studies 7(3). https://doi.org/10.5539/hes.v7n3p42

Sears, N. A., Othman, M., O'Neil, L. & Hopman, W. M. (2017). Canadian NCLEX-RN outcomes: A two-
year cross-sectional exploratory study in Ontario. Journal of Nursing Education and Practice, 7(10).
https://doi.org/10.5430/jnep.v7n10p36

Sicuan, S., Ermino, J., & Junio, R. (2025). Analyzing career progress and achievements post-Licensure
Examination for Teachers: A tracer study of PSU Binmaley Campus BSE graduates. International Journal
for Multidisciplinary Research, 7(1). https://www.ijfmr.com/papers/2025/1/36619.pdf

Strowd, L., Gao, H., Williams, D. M., Peters, T. R., Jackson, J. (2022). Early pre-clerkship clinical skills
assessments predict clerkship performance. The Journal of the International Association of Medical
Science Educators, 32, 463—471. https://doi.org/10.1007/s40670-022-01519-8

Tabachnick, B. G., & Fidell, L. S. (2019). Using multivariate statistics (7th ed.). Pearson Education.
https://www.pearsonhighered.com/assets/preface/0/1/3/4/0134790545.pdf

Page 3147

www.rsisinternational.org


https://www.auajournals.org/doi/10.1097/UPJ.0000000000000708
https://www.auajournals.org/doi/10.1097/UPJ.0000000000000708

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (I1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume IX Issue XII December 2025

57. Tamayo, A. M. (2015). Estimating predictors of the Philippine licensure examination for engineering.
SSRN Electronic Journal. https://www.scribd.com/document/513215867/SSRN-1d2560685

58. Terry, R., Hing, W., Orr, R. & Milne, N. (2017). Do coursework summative assessments predict clinical
performance? A systematic review. BMC Medical Education, 17(40).
https://link.springer.com/article/10.1186/s12909-017-0878-3

59. Thaher, T., Zaguia, A., Al Azwari, S., Mafarja, M., Chantar, H., Abuhamdah, A., Turabieh, H., Mirjalili,
S., & Sheta, A. (2021). An enhanced evolutionary student performance prediction model using whale
optimization algorithm boosted with sine-cosine mechanism. Multidisciplinary Digital Publishing
Institute, 11(21). https://doi.org/10.3390/app112110237

60. Varpio, L., Farnan, J. M. & Park, Y. S. (2017). Summary: Research shows that diseases need holistic care.
Journal of the  Association of American Medical Colleges, 92(11).
https://doi.org/10.1097/acm.0000000000001923

61. Vermunt, J. D. (2005). Relations between student learning patterns and personal and contextual factors
and  academic performance. Higher education, 49(3), 205-234.
https://link.springer.com/article/10.1007/s10734-004-6664-2

62. Wang, M. T., & Sheikh-Khalil, S. (2014). Does parental involvement matter for student achievement and
mental health in high school? Child Development, 85(2), 610—-625. https://doi.org/10.1111/cdev.12153

63. Wongupparaj, P., Kumari, V., & Morris, R. G. (2015). A cross-temporal meta-analysis of Raven’s
progressive matrices: Age groups and developing versus developed countries. Intelligence, 49, 1 -9.
https://doi.org/10.1016/j.intell.2014.11.008

64. Yuan, H., Yuan, W., Duan, S., Yong, R., Jiao, K., Wei, Y., Leach, M., Li, N., Zhang, X., Lim, E. G., &
Song, P. (2024). Navigating the uncertainty: the impact of a student-centered final year project allocation
mechanism on student performance. Humanities and Social Sciences Communications.
https://doi.org/10.1057/s41599-024-03324-7

65. Zachry, A. H., Lancaster, S., Hall, A. & Hilsdon, A. (2025). The relationship between cognitive factors
and noncognitive factors, including grit, and NBCOT exam performance. Occupational Therapy in Health
Care, 39(3), 558-574. https://doi.org/10.1080/07380577.2024.2352708

66. Zerbini, G., van der Vinne, V., Otto, L. K. M., Kantermann, T., Krijnen, W. P., Roenneberg, T., & Merrow,
M. (2017). Lower school performance in late chronotypes: underlying factors and mechanisms. Scientific
Reports 7, 4385. https://doi.org/10.1038/s41598-017-04076-y

APPENDIX
Model Predictive Validity Check

To check the predictive validity of the model, two cases were extracted. Case 13 got the following data: fluid
intelligence = 90; communication skills = 86; reading comprehension = 83; mathematical ability = 83;
professional knowledge = 86; internship performance = 86; mock board performance = 86; study duration = 5;
and academic difficulty = 0. Similarly, case 698 was obtained for the actual gathered data. It got the following
data: fluid intelligence = 75; communication skills = 81; reading comprehension = 75; mathematical ability = 87;
professional knowledge mastery = 80; internship performance = 87; mock board performance = 73; study
duration = 5; and academic difficulty = 6.

Sample data of the present study using the final model

Model’s Predicted Licensure Exam Predicted Licensure Exam

'Variables Coefficients |Outcome of Case 13 Outcome of Case 698

Fluid intelligence .010 .900 .750

Communication skills .030 2.580 2.430

Reading comprehension .031 2.573 2.325

Mathematical ability .008 .664 .696

Professional knowledge 074 6.364 5.920

Internship performance .044 3.784 3.828

Mock board exam performance |.053 4.558 3.869
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Study duration —.233 —1.165 —1.165
Academic difficulty —.062 0.000 —.372
Constant —19.439 —19.439 —19.439
D 0.819 —1.158

Using the final mathematical model, the discriminant score D clearly identified case 13 as a “pass” because its
value, 0.819, is greater than the cut-score 0. Case 698 was also correctly classified as “fail”, with a D =—1.158,
which is less than 0. This presents the predictive power of the developed mathematical model, which predicts
licensure examination outcomes based on the cognitive-academic and contextual educational factors.
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