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 Disparities in the academic readiness of first-year university students 

remain evident, continuing to challenge higher education systems, 

particularly when entrance assessments fail to reflect foundational 

competencies accurately. This study investigates whether gender-

based differences exist in entrance exam performance and analyzes 

students' maximum scores to assess peak academic achievement in 

two core domains: English proficiency and Quantitative Knowledge. 

The research was conducted at a public university in East Nusa 
Tenggara, Indonesia, involving 1,186 students admitted through the 

independent selection pathway. A comparative quantitative approach 

was applied using descriptive statistics, Welch’s t-test, and boxplot 

visualizations in JASP 0.18.3 software. The results showed no 

statistically significant gender differences in either domain (English: 

p = 0.504, d = 0.040; Quantitative: p = 0.543, d = –0.036), with nearly 

identical mean scores and score variability. However, the maximum 

scores of 17/20 in English and 13/20 in Quantitative Knowledge were 

far below the full mark, indicating systemic gaps in academic 

preparedness and possible ceiling effects in test design. These findings 

support the need to redesign entrance assessments using Item 

Response Theory (IRT) and to implement bridging or matriculation 
programs. These interventions can help universities and policymakers 

ensure fairer and inclusive pathways to promote equitable access and 

success in higher education. 
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1. INTRODUCTION  

Higher education in Indonesia plays a pivotal role in preparing a competent 

workforce to face global challenges [1], [2].  One critical component of this preparation is 

the university entrance examination, which is designed to assess the basic academic abilities 
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of prospective students to ensure their readiness for higher education [3]. However, analysis 

of entrance exam results often reveals an imbalance in the initial abilities of new students, 

which can be caused by differences in access or the quality of their previous education. This 

inequality suggests that the quality of primary and secondary education, including access to 

learning resources [4], significantly contributes to the academic readiness of prospective 

students [5].  

Gender is one of the important factors that contribute to the inequality of students' 

early academic abilities [6], [7]. Cross-national studies suggest that this disparity is not 

merely cognitive but also shaped by psychological and sociocultural dynamics. For instance, 

research in Finland shows that female students are more likely to avoid risks when answering 

entrance exam questions, leaving more items blank than their male counterparts, a pattern 

that reduces their chances of admission despite comparable academic abilities [8]. 

A similar pattern was observed in Turkey, where entrance exams that emphasize 

linguistic and mathematical logic tend to favor male students, although female students 

exhibit more diverse multiple intelligence profiles [9]. However, the extent to which risk 

aversion affects total performance is considered modest [10]. Complementing these findings, 

a study in Spain revealed that male students reported higher levels of self-confidence when 

tackling math-based questions, potentially giving them an advantage in tasks requiring 

logical reasoning and quick decision-making [11]. 

Gender is one of the important factors that contribute to the inequality of students' 

early abilities [6], [7]. Cross-national studies suggest that this disparity is not merely 

cognitive but also shaped by psychological and sociocultural dynamics. For instance, 

research in Finland shows that female students are more likely to avoid risks when answering 

entrance exam questions, leaving more items blank than their male counterparts, a pattern 

that reduces their chances of admission despite comparable academic abilities [8]. A similar 

pattern was observed in Turkey, where entrance exams that emphasize linguistic and 

mathematical logic tend to favor male students, although female students exhibit more 

diverse multiple intelligence profiles [9]. However, the impact of this risk aversion on overall 

scores is relatively small [10]. Complementing these findings, a study in Spain revealed that 

male students reported higher levels of self-confidence when tackling math-based questions, 

potentially giving them an advantage in tasks requiring logical reasoning and quick decision-

making [11].  

Previous research has shown that academic ability inequality can be influenced by 

various factors, including gender, socioeconomic background, and the distribution of 

educational resources [8]. Gender often affects academic performance in complex ways; for 

example, men are more often advantaged in math and science exams in Western countries, 

while women tend to excel in reading skills in different countries [12]. Studies also indicate 

that women perform better in low-stress situations, but underperform in high-stakes exams, 

reflecting distinct gendered responses to test anxiety [13]. A Nigerian study further 

emphasized that sociocultural expectations encourage women to pursue non-technical 

disciplines, which in turn influences their academic outcomes in STEM-related exams [7]. 

While international literature has broadly explored gender disparities in STEM 

education and university performance globally [14], [15], most of these studies focus on 
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long-term academic trajectories or macro-structural determinants.  In contrast, Indonesian 

research has predominantly examined mean score differences, general academic readiness, 

or sociocultural barriers to higher education access [14], [16]. For instance, Sriyati [17] 

conducted a descriptive analysis of the performance of grade 12 students on the Scholastic 

Potential Test, finding that the average scores across five components remained below 50%, 

indicating low readiness for national entrance exams, such as UTBK. Similarly, Anjar [18] 

reported that high school students in Metro, Lampung, achieved only 26.84% on SNMPTN-

related readiness indicators, emphasizing the limited academic preparedness of university 

applicants. Their study also highlighted the critical role of school counselors in providing 

psychological and academic support to students facing entrance examinations. 

In addition to performance-based studies, Nainggolan et al. [19] analyzed the 

cognitive demands of SBMPTN and SIMAK UI exam questions, revealing a strong 

emphasis on higher-order thinking skills such as logical reasoning and complex 

comprehension. While these studies offer valuable insights into the challenges faced by 

prospective students, they often focus on descriptive patterns or test content, rather than 

addressing the underlying issues. However, limited attention has been given to gender-based 

performance patterns in standardized university entrance exams, particularly within the 

independent admission pathway, where each institution determines selection criteria. 

Existing studies rarely conduct diagnostic evaluations that analyze maximum score 

distributions or subject-specific gender parity, particularly in core areas such as mathematics 

and English, at the point of entry, especially under the independent admission track. 

This study addresses that gap by conducting a diagnostic analysis of gender-based 

performance disparities and score extremes in a public university’s independent admission 

exam, with a specific focus on mathematics and English. Unlike previous research that 

primarily examines general readiness or post-admission academic outcomes, this study 

provides fine-grained, entry-level insights into performance equity. By focusing on 

maximum scores and gap severity, the study offers a sharper lens for understanding gender 

fairness in high-stakes admission contexts. 

The analysis is framed through the lens of structural inequality in higher education 

[20], which posits that academic disparities are often rooted in systemic educational barriers 

rather than individual deficits. Additionally, the study applies fairness and diagnostic validity 

frameworks [21] to critically assess whether entrance exams equitably measure academic 

readiness across gender groups. These conceptual foundations support the study’s dual 

objectives: (1) to uncover gender-based performance patterns and (2) to evaluate maximum 

scores as diagnostic indicators of test alignment and readiness gaps. 

The analysis in this study is expected to provide deeper insights into the pattern of 

inequality in students' early abilities and the factors that influence it, as well as serve as the 

basis for a more inclusive education policy. The resulting recommendations can also be used 

to evaluate the effectiveness of the self-paced test design and ensure that the selection 

process accommodates the diverse backgrounds of participants [13]. 

In this context, the analysis of entrance exam scores serves not only as a selection 

tool but also as a reflection of the broader education system. One of the key findings in the 

study was that the maximum score was well below the full score, suggesting challenges in 
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the design of the exam questions. This phenomenon sparks discussions about how entrance 

exams are designed and whether they accurately reflect the fundamental abilities of new 

students, or instead reflect limitations in the previous education system [22]. 

 

2. METHOD 

2.1 Research Design 

This study employed a comparative quantitative design to examine gender-based 

differences in average scores for two core skill domains, English and Quantitative 

Knowledge (Mathematics), among new students admitted through the independent selection 

track at a public university in Indonesia. In addition, the analysis emphasized the maximum 

scores in both domains as indicators of the distribution and ceiling of students' initial 

academic abilities. 

The research population comprises new students admitted during the 2024/2025 

academic year through the jalur mandiri (independent admission track), with a final sample 

of 1,186 students consisting of 481 males and 705 females. Initially, 1,189 student records 

were collected; however, three records were excluded due to missing gender information. 

Although the entrance examination assessed five subject areas, this study focused 

specifically on English and Quantitative Knowledge, as they are strongly associated with 

core competencies required for academic success in both STEM and non-STEM fields. Each 

subtest had a maximum score of 20, contributing to a total test score of 100. English 

proficiency was operationalized as performance on a 20-item sub-test measuring vocabulary 

and reading comprehension. Quantitative Knowledge was measured using a 20-item sub-test 

covering basic arithmetic, numerical series, and logical reasoning problems. The 

independent variable was gender (male or female). The dependent variables included 

English score, Quantitative Knowledge score, and the respective maximum scores as 

indicators of peak performance. 

Since the researchers did not participate in the test design or validation process, it is 

assumed that the test items had undergone internal quality assurance by the university’s 

selection committee. Due to the nature of the institutional data, internal reliability 

coefficients such as KR-20 or Cronbach’s alpha were not available for analysis. 

All data used in this study were obtained in an anonymized form. The researchers 

did not collect or access personally identifiable information, and the study involved no direct 

interaction with human participants. Based on institutional guidelines, the study was exempt 

from formal ethical review. Nevertheless, all ethical principles related to confidentiality and 

responsible data use were strictly upheld. 

 

2.2 Data Analysis Procedure 

The dataset was organized in Excel with three key columns: Gender, English score, 

and Quantitative Knowledge score. The data were then analyzed in JASP version 0.18.3, 

which supports both descriptive and inferential statistical procedures, as well as data 

visualization. 

 

The analysis consisted of four stages: 
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a. Descriptive Statistics 

Descriptive statistics were calculated to provide an overview of score distributions by 

gender. These included mean, standard deviation, minimum, maximum, and maximum 

score. Maximum score analysis was conducted to understand achievement ceilings and 

the extent to which students approached the full marks. 

b. Assumption Testing and Hypothesis Testing 

Prior to conducting inferential analysis, the assumptions of normality and homogeneity 

of variance were tested using the Shapiro-Wilk and Levene’s tests, respectively. As 

assumptions were not fully met, Welch’s t-test was used to compare group means in 

English and Quantitative Knowledge domains. This test is robust under conditions of 

unequal variances and non-normal distributions in large samples. 

i. Null hypothesis (H₀): There is no significant difference in mean scores between male 

and female students. 

ii. Alternative hypothesis (H₁): There is a significant difference in mean scores between 

male and female students. 

In addition to the t-value, degrees of freedom (df), and p-value, Cohen’s d was calculated 

to determine the magnitude of the difference. Effect sizes were interpreted according to 

Cohen’s guidelines: small (d = 0.2), medium (d = 0.5), and large (d = 0.8) [23], [24]. 

c. Maximum Score Analysis 

Maximum score data were analyzed by gender to identify potential patterns of 

achievement disparity or ceiling effects. This helped determine whether certain groups 

approached or failed to reach full performance levels. 

d. Data Visualization 

Boxplots were generated for each domain to visually depict the distributions of scores, 

medians, interquartile ranges (IQRs), outliers, and score extremes by gender. 

This method is designed to provide comprehensive insight into score distribution 

patterns, the achievement of maximum scores, and potential significant differences based 

on gender, thereby supporting the research objectives holistically. 

 

3. RESULTS AND DISCUSSION  

3.1 Results 

The findings are organized into subsections that reflect key research focuses, namely 

score distribution, gender comparison, and analysis of maximum achievement. 

 

a. Descriptive Statistics on English and Quantitative Knowledge 

Descriptive analysis was conducted on the entrance exam results of 1,186 students 

(481 males and 705 females) admitted through the independent admission track. The study 

focused on two of the five exam domains: English proficiency and Quantitative Knowledge, 

each with a maximum score of 20.  

          Table 1. Descriptive Statistics by Domain and Gender 

    English Proficiency Quantitative Knowledge (Mathematics) 

Male Female Male Female 

Valid (N) 481 705 481 705 
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Missing 0 0 0 0 

Mean 5.310 5.216 5.210 5.284 

Std. Deviation 2.389 2.374 2.025 2.087 

Minimum 0.000 0.000 1.000 1.000 

Maximum 17.000 16.000 12.000 13.000 

 

The result presented in Table 1 reveals that male students achieved an average 

English proficiency score of 5.310 (SD = 2.389), while their female counterparts scored 

slightly lower, with a mean of 5.216 (SD = 2.374). The minimum score for both genders was 

0, indicating the presence of students with extremely limited proficiency. In contrast, the 

maximum score in English was marginally higher for males (17) than for females (16), 

though neither group approached the full mark of 20. 

In the domain of Quantitative Knowledge, the pattern was reversed. Female students 

attained a slightly higher average score of 5.284 (SD = 2.087), compared to 5.210 (SD = 

2.025) among males. As with English, the score distribution reflects a considerable variation 

in individual performance, suggesting heterogeneous levels of preparedness within each 

gender group.  

 

b. Gender-Based Score Comparison 

       This section aims to examine whether there are statistically significant 

differences in English proficiency and Quantitative Knowledge scores between male and 

female students. The hypothesis testing was conducted using Welch’s t-test, a robust method 

suitable for samples with unequal variances and non-normal distributions. Figure 1 presents 

the summary of Welch’s t-test results for both domains. 

 

Independent Samples T-Test      
  Test Statistic df p Cohen's d SE Cohen's d 

English Student 0.669 1184.000 0.504 0.040 0.059 

  Welch 0.668 1027.078 0.504 0.040 0.059 

Math (Quantitative) Student -0.605 1184.000 0.546 -0.036 0.059 

  Welch -0.608 1051.302 0.543 -0.036 0.059 

Figure 1. The results of the Independent Samples T-Test of two domains and gender 

 

The results indicate that for English proficiency, the p-value was 0.504 (> 0.05), and 

for Quantitative Knowledge, the p-value was 0.543 (> 0.05). As both p-values exceed the 

standard significance threshold of 0.05, H₀ is retained in both cases. This means that there is 

no statistically significant difference in mean scores between male and female students in 

either domain. Additionally, the effect sizes (Cohen’s d) were very small, 0.040 for English 

and 0.036 for Quantitative, suggesting negligible practical differences between the two 

groups.  According to Cohen's benchmarks, effect sizes can be interpreted as small (d ≈ 0.2), 

medium (≈ d = 0.5), and large (≥ 0.8) [23]. 

Further descriptive statistics, as shown in Figure 2, reinforce this pattern of similarity 

in Table 1. The mean English score for males was 5.310 (SD = 2.389), while females scored 

5.216 (SD = 2.374). In Quantitative Knowledge, females slightly outperformed males (5.284 
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vs. 5.210), although this difference was not statistically significant. The standard errors 

indicate that the group means are estimated with high precision, and the similar CV values 

suggest homogeneous score distributions across genders. Therefore, even though there are 

slight numerical differences in scores, they do not reflect meaningful or statistically 

supported gender-based disparities. These results contribute to the growing evidence that 

gender alone is not a determining factor in students’ performance in core academic domains, 

reinforcing the importance of focusing on broader systemic factors when addressing learning 

outcomes. 

    

Group Descriptives       

  Group N Mean SD SE Coefficient of variation 

English L 481 5.310 2.389 0.109 0.450 
 P 705 5.216 2.374 0.089 0.455 

Math (Quantitative) L 481 5.210 2.025 0.092 0.389 

  P 705 5.284 2.087 0.079 0.395 

Figure 2. Standard Error and Coefficient of Variation by Gender and Domain 

 

Although these statistical results demonstrate gender equity in performance, they do 

not mask the systemic issue of low academic readiness. As previously discussed in Table 1, 

average scores hovering around 5-6 out of 20, along with substantial floor effects, suggest 

that a large portion of students from both genders enter university with foundational 

academic gaps.  

 

c. Median Score Analysis and Distribution Patterns 

To explore the extent of students’ highest academic achievement in each domain, 

Figure 3 illustrates the score distribution for English and Quantitative Knowledge using box 

plots. This visualization offers insights into central tendency (median), score variability, and 

the presence of outliers across genders. 

 

Figure 3. Boxplot of Score Distribution by gender and domain 

As shown in Figure 3, the median scores for English proficiency were nearly 

identical between male and female students, indicating comparable central tendencies. The 

interquartile ranges for both groups were also comparable, indicating a consistent spread of 

scores within the central 50% of the distribution. However, male students had a slightly 

wider range, with the maximum score reaching 17, while the maximum score for female 
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students was 16. The minimum score for both groups was 0, indicating the presence of 

students with the lowest possible proficiency. 

In contrast, the Quantitative Knowledge domain showed a somewhat different 

pattern. While the medians between genders were still very close, female students achieved 

a slightly higher maximum score (13) compared to males (12). This difference, although 

small, may reflect a marginal advantage among high-performing female students in this 

domain. Additionally, the presence of low-end outliers in both genders signals a minority of 

students with significantly lower-than-average abilities. 

 

3.2 Discussion 

This study employed a comparative quantitative method to examine gender-based 

performance differences and academic ceilings in English proficiency and Quantitative 

Knowledge. Descriptive statistics, Welch’s t-test, and boxplot visualizations were performed 

using JASP software. Welch’s t-test was selected due to its robustness under unequal 

variances and sample sizes. Boxplots were used to observe score distributions and identify 

score extremes across gender groups. 

The results in Table 1 show no statistically significant gender differences in either 

domain, as indicated by similar means and standard deviations. These findings align with 

international benchmarks such as TIMSS and PISA, and meta-analyses that consistently 

report minimal or context-dependent gender differences in mathematics and language 

achievement [25], [26], [27].  

This outcome reflects a selection system that appears gender-neutral on the surface; 

however, it may not be entirely so. However, when examined through the lens of structural 

inequality theory [20], such systems may inadvertently reproduce disparities that originate 

earlier in the education pipeline. Institutional cultures, admission norms, and the design of 

assessments often reflect the values and experiences of dominant groups, thereby 

overlooking latent disadvantages experienced by underrepresented or marginalized student 

populations.  

This corresponds with prior evidence from Fang [15], which examined first-

generation engineering undergraduate (FGEU) students in the United States. Fang found that 

the correlation between college entrance examination scores (ACT) and cumulative grade 

point average (GPA) was statistically significant for male students but not for their female 

counterparts. This suggests that standardized test scores, such as the ACT, may have limited 

predictive power for the academic performance of female students, particularly those from 

underrepresented or vulnerable backgrounds, like FGEU. In the Indonesian context, this 

highlights a cautionary insight: although entrance exam outcomes may appear gender-

neutral, disparities in academic readiness, social support, or learning experiences may only 

become apparent after students enter university. 

Therefore, equity analysis in university admissions should not be limited to 

comparing average or maximum scores; it should also examine the relationship between 

entrance performance and long-term academic outcomes. This approach is essential for 

designing a selection system that is not only objective but also responsive to the sociocultural 

and gender dynamics that shape higher education trajectories. 
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Figure 1 illustrates the descriptive statistics and maximum scores across groups, 

while Figure 2 confirms the lack of significant differences through Welch’s t-test results and 

negligible effect sizes. These statistical indicators suggest that gender does not significantly 

influence entrance exam performance. However, deeper concerns arise from the low average 

scores (5–6 out of 20) and presence of floor-level scores (0–1), suggesting that many students 

answered only 25–30% of the questions correctly. This reflects foundational learning gaps, 

consistent with frameworks of college readiness that emphasize mastery of core 

competencies as crucial for postsecondary success [28], [29].                         

The limited maximum scores of 17 in English and 13 in Quantitative Knowledge 

further imply a misalignment between the entrance exam content and students’ prior 

educational experiences [29], [30]. Research warns that overly difficult or poorly calibrated 

test items may penalize students [31], especially those from under-resourced academic 

backgrounds. Supporting literature [32], [33] similarly points to the role of teaching quality 

and curriculum relevance in shaping student performance.  

The low performance in Quantitative Knowledge, as visualized in Figure 3, is 

particularly concerning. Prior studies have highlighted frequent errors in mathematical 

reasoning among first-year students, including misunderstandings of problem statements and 

incorrect procedural steps [34]. More than 70% of students misunderstand basic concepts 

such as set theory [35], while others struggle with advanced reasoning due to insufficient 

grounding in trigonometry and related skills [36]. These findings point to systemic gaps in 

instructional delivery at the secondary level. Moreover, the efficacy of teachers plays a vital 

role in addressing such challenges. As emphasized by Yoong and Hoe [37], strengthening 

teacher preparedness and diagnostic capabilities can improve student learning outcomes and 

reduce readiness gaps. 

The presence of low-end outliers and the failure to reach full-score ceilings highlight 

inconsistencies between exam expectations and student capacity. From a diagnostic 

perspective, the low maximum scores in both domains, 17 and 16 for English, and 13 and 

12 for Quantitative Knowledge, are noteworthy. Considering that the full score was 20, the 

results suggest that no student in the sample demonstrated full mastery of the tested material. 

This implies a ceiling effect, which may indicate that the exam items were too difficult or 

that students lacked adequate preparation at the secondary level.  

These findings suggest the need for reform in the development of diagnostic testing. 

Item Response Theory (IRT) offers a sophisticated approach to ensure test validity, fairness, 

and the identification of Differential Item Functioning (DIF) [38], [39], [40], [41]. In diverse 

and educationally stratified contexts, such as Indonesia’s 3T regions, or especially for 

students from marginalized backgrounds [42], IRT-based tools are essential for detecting 

subtle biases and improving equity [43]. 

As gender is not a significant determinant of performance gaps, the findings reinforce 

the need for system-wide readiness interventions. Moreover, the consistent presence of low-

performing outliers suggests the need for matriculation programs or structured foundational 

training, as recommended by Black [44] and Maxwell and J. Gleason  [45], to ensure 

equitable student success at the beginning of university life. Studies have consistently 

demonstrated that high-impact matriculation and bridge programs significantly enhance 
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student readiness and retention in higher education. A study by Black [44] reports that 

bridging programmes reinforce academic persistence by providing scaffolded support and 

smoother transitions to college-level coursework. Similarly, a comprehensive 2024 guide 

from the Education Strategy Group [46] highlights the multifaceted benefits, both academic 

and socio-emotional, of summer bridge initiatives, particularly for students from under-

resourced backgrounds, such as Indonesia’s 3T regions, where educational disparities are 

prevalent.   

Therefore, these results warrant the implementation of integrated interventions, 

including redesigned entrance assessments, strengthened secondary education instruction, 

and targeted post-admission support. Such measures are crucial not only to elevate academic 

preparedness but also to create equitable conditions for student success at the onset of higher 

education. 

In summary, although no gender-based inequalities were found, the consistently low 

performance patterns reveal a deeper systemic issue. Entrance exams must evolve to reflect 

realistic academic competencies better better and be accompanied by robust support systems 

that enable all students to thrive in higher education. 

 

4. CONCLUSION  

This study found that gender-based differences in entrance exam scores for English 

proficiency and Quantitative Knowledge were statistically negligible; however, the 

persistently low average and maximum scores across all students signal a deeper issue of 

academic underpreparedness. These findings are significant because they suggest that 

entrance assessments may not accurately reflect students’ foundational competencies, 

especially in contexts with unequal access to quality secondary education. 

From a theoretical standpoint, the results reinforce ongoing debates in educational 

assessment fairness, supporting the need for diagnostic-oriented approaches and alignment 

with readiness theory. The mismatch between test difficulty and student ability indicates a 

misalignment between assessment design and actual educational experience, an issue central 

to equity in access and selection. 

To address these concerns, higher education institutions and national testing 

authorities should collaborate to redesign entrance exams using psychometric models. We 

recommend piloting IRT-based diagnostic tests that adjust item difficulty in real-time, along 

with bridging programs or matriculation that focus on foundational math and reading skills. 

Such interventions not only improve fairness but also support inclusive academic transition. 

While the current study offers important insights, its scope was limited to two out of 

five exam domains and did not incorporate variables such as socioeconomic status or 

regional disparities. These results should be interpreted with caution, as the study did not 

include a control group and was conducted at a single institution. Future research should 

encompass a broader range of academic competencies, employ longitudinal tracking, and 

utilize Cognitive Diagnostic Models (CDMs) to identify latent learning gaps. 

These conclusions should be considered in light of the study’s limitations. The 

analysis was confined to a single institution and focused solely on two skill domains, without 

incorporating socioeconomic variables or control groups. Future research should expand the 
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diagnostic framework to include affective and contextual factors, as well as longitudinal 

tracking and validation across diverse educational settings, to inform more equitable and 

effective selection policies. 
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