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Abstract
This study investigated the influence of GCE Advanced Level (A/L) study streams on undergraduate performance in core Information Technology (IT) courses at a state university in Sri Lanka. Secondary data from five academic cohorts (2018/19–2022/23) were analyzed across four courses: Foundation of Mathematics, Fundamentals of Programming, Data Structures, and Design and Analysis of Algorithms. One-way ANOVA and Welch ANOVA examined differences in performance across Arts, Biological Science, Commerce, Physical Science, and Technology streams, while multiple regression analyses assessed the predictive effect of first year courses: Foundation of Mathematics, and Fundamentals of Programming on second year courses: Data Structures, and Design and Analysis of Algorithms. Results indicated that A/L stream had a statistically significant but small effect on first-year courses, with Physical Science students outperforming Technology students in Foundation of Mathematics, and Commerce and Physical Science students outperforming Arts and Biological Science students in Fundamentals of Programming. No significant differences were observed in second-year courses. Regression analyses demonstrated that first-year performance significantly predicted second-year outcomes, with Foundation of Mathematics showing the strongest effect. These findings highlight the importance of targeted support and strengthened foundational instruction, particularly for students from non-STEM backgrounds, to enhance analytical and computational competencies. The study offers evidence-based insights for curriculum design, admission policy refinement, and academic interventions to promote equitable achievement in IT degree programmes.
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Introduction
Undergraduate degree programmes in Information Technology (IT) offered by Sri Lankan state universities have experienced increasing demand due to the growing need for digitally competent professionals in both public and private sectors.  Each academic year, a large number of students who satisfy the minimum entry criteria apply for these programmes, although only a limited number gain admission in the state universities offering these programmes because of competitive selection processes and limited state universities’ capacity. 
Traditionally, the University Grants Commission (UGC) admitted students to IT undergraduate degree programmes based on their Z-scores obtained at the GCE Advanced Level (A/L) examination, irrespective of their study stream along with performance in aptitude tests conducted by respective universities. This method generally favoured students from the Physical Science stream, who typically possess stronger mathematical and analytical foundations that align closely with the requirements of IT disciplines (See Table 01).
Table 01: Stream-wise Distribution of Students Enrolled in the Information Technology Degree Programme at a selected university Under Old and New Admission System
	
	Cohorts

	
	Old System
	New System

	
	2018/19
% (n)
	201920
% (n)
	2020/21
% (n)
	2021/22
% (n)
	2022/23
% (n)
	2023/24
% (n)

	Stream
	Arts
	15.0 (06)
	19.8 (34)
	3.0 (04)
	9.8 (14)
	8.5 (10)
	50 (59)

	
	Commerce
	2.5 (01)
	1.7 (03)
	17.2 (23)
	16.1 (23)
	13.6 (16)
	24.6 (29)

	
	Technology
	7.5 (03)
	2.3 (04)
	8.2 (11)
	18.2 (26)
	19.5 (23)
	20.3 (24)

	
	Biological science
	35.0 (14)
	46.5 (80)
	29.1 (39)
	11.2 (16)
	15.3 (18)
	3.4 (04)

	
	Physical Science
	40.0 (16)
	29.7 (51)
	42.5 (57)
	44.8 (64)
	43.2 (51)
	1.7 (02)

	Total
	
	(40)
	 (172)
	(134)
	(143)
	(118)
	(118)



A major policy change was implemented beginning with the 2023/2024 academic year intake when the University Grants Commission (UGC) standardized the admission process for the IT related undergraduate degree programmes by selecting students relying solely on A/L Z-scores and removing aptitude-based selection component. This shift fundamentally altered the academic backgrounds of students enrolling in IT undergraduate degree programmes. Under the previous system (2018/19–2022/23), cohorts were predominantly from the Physical and Biological Science streams, collectively representing the majority of admitted students. In contrast, the 2023/24 cohort admitted under the Z-score only policy comprised primarily Arts (50%) and Commerce (24.6%) students, while representation from Physical and Biological Science streams declined markedly to 1.7% and 3.4%, respectively (See Table 01). This redistribution indicates a substantial transition from STEM dominated cohorts to non-STEM dominated cohorts.
While the policy promotes inclusivity and broader access to higher education, it raises critical questions regarding students’ preparedness and performance in IT core courses. Understanding how A/L backgrounds influence academic performance in core IT course units once admitted is essential for designing targeted academic support to ensure student success and evaluating the efficacy of the revised admission criteria.


Problem Identification 
Mathematics proficiency is a key determinant of success in IT degree programmes, underpinning analytical reasoning, algorithmic thinking, and computational problem-solving (Popham, 2005; Rapoport, 1973). Students with weaker mathematical foundations often underperform in STEM courses, particularly when mathematical instruction lacks clear application (Geary, 2013). Prior studies indicate that performance in mathematics and prior academic achievement account for a substantial portion of variance in undergraduate IT performance (Hostetler, 1983; Campbell & McCabe, 1984; Wilson & Shrock, 2001; Golding & McNamarah, 2005; Rahinel et al., 2005; Zekarias, et. al., 2015., Abdullah & Mizra, 2018). Moreover, mastery of foundational mathematics and introductory programming predicts success in advanced IT courses such as algorithms and data structures (Sritharan, 2018; Chen, et. al., 2020; Koul et al., 2021).
In Sri Lanka, Physical Science stream students typically benefit from stronger mathematical and analytical training, giving them an advantage in IT programmes. However, the revised Z-score only admission policy has increased enrolment from non-STEM streams, where students have very limited exposure to mathematics and analytical reasoning. This shift raises concerns regarding academic preparedness and highlights the need to empirically investigate the relationship between A/L study streams and undergraduate performance in IT core course units
Despite this major structural change in admissions, empirical evidence on the impact of A/L streams on performance of IT core courses remains limited. This lack of research limits the ability of universities to evaluate the appropriateness of the current admission criteria, identify potential performance disparities across streams, and implement targeted academic support measures. Addressing this gap is essential for maintaining academic quality, ensuring equitable learning experiences, and informing future policy decisions regarding student selection for IT-related higher education.
In this context, the present study investigates how A/L study streams influence academic performance in selected IT core courses and investigates the extent to which introductory first-year courses affect second-year IT course outcomes. Findings will provide actionable insights for policymakers, curriculum designers, and higher education institutions seeking to enhance admission strategies and academic support structures. 
Brief Description of the Selected Core Course Units offered in the IT Degree Programme:
[bookmark: _Hlk214340848]Foundation of Mathematics (2 Credits – Year 1, Semester 1)
This course introduces the fundamental mathematical concepts essential for solving problems in Information Technology. Students will explore basic structures such as sets, relations, and functions, and develop skills in logical reasoning through propositional logic, predicates, and rules of inference. The course emphasizes the application of Boolean algebra to computational problems, including logic gates, Karnaugh maps, and simplifications. Learners will also construct graphs and trees to model IT-related scenarios and gain foundational knowledge in automata theory, languages, and Turing machines.
[bookmark: _Hlk214341611]Fundamentals of Programming (4 Credits – Year 1, Semester 1)
This course introduces the fundamental concepts of computer programming with a strong emphasis on problem-solving and practical application. Students will gain knowledge of programming techniques and be trained to design, code, and debug programs using C++. 
Data Structures (4 Credits – Year 2, Semester 1)
This course introduces fundamental and advanced data structures used to design efficient computer programs. Students learn how data can be represented using arrays, stacks, queues, linked lists, trees, graphs, and hashing techniques. The course also covers key searching and sorting algorithms, as well as advanced structures like heaps and balanced trees. Through theory and practical programming exercises, students gain the skills to choose, implement, and apply appropriate data structures to solve computational problems effectively.
Design and Analysis of Algorithms (3 Credits – Year 2, Semester 2)
This course provides fundamental knowledge in designing and analyzing computational algorithms. Students will study algorithm characteristics, recursion, validation, and performance analysis, supported by mathematical foundations such as growth of functions and complexity. Key techniques including greedy methods, divide and conquer, backtracking, dynamic programming, and branch and bound are explored through classic problems like spanning trees, shortest paths, knapsack, sorting, N-queen, and traveling salesperson. Practical sessions emphasize implementing algorithm design and analysis concepts using high-level programming languages.
Methodology
This quantitative, non-experimental study investigated the influence of GCE Advanced Level (A/L) study streams on undergraduate performance in four core Information Technology courses: Foundation of Mathematics, Fundamentals of Programming, Data Structures, and Design and Analysis of Algorithms. The first two courses were offered in the first year first semester, while Data Structures and Design and Analysis of Algorithms were delivered in the second year first and second semesters, respectively.
The population comprised students enrolled under the previous admission system at a state university in Sri Lanka across five academic batches (2018/19–2022/23), excluding the revised-admission cohort (2023/24) who are currently in their first year first semester and those with incomplete examination records. The final sample included only students with complete and valid examination records. The distribution of sampled students across A/L streams was presented in Table 2. Anonymized Secondary data included students’ A/L streams, letter grades, and corresponding Grade Points.  A/L stream served as the independent variable, and Grade Points were treated as continuous dependent measures. Analyses were conducted in IBM SPSS Statistics 27, with descriptive statistics (means, standard deviations, 95% confidence intervals) computed. Normality and homogeneity of variances were assessed using Shapiro–Wilk tests, skewness, kurtosis, and Levene’s test. Differences in academic performance across A/L streams were examined using one-way ANOVA, with Welch’s ANOVA applied when the assumption of equal variances was violated. Post hoc comparisons employed Tukey’s HSD or Games–Howell tests as appropriate, and effect sizes (η² or ω²) were reported to indicate practical significance. Additionally, linear multiple regression analyses were conducted to determine the extent to which performance in Foundation of Mathematics and Fundamentals of Programming predicted outcomes in Data Structures and Design and Analysis of Algorithms.
Table 02: Sample Distribution by A/L Stream and Course Unit
	
	Selected Course Units

	A/L Stream
	Foundation of Mathematics
	Fundamentals of Programming
	Data Structures
	Design and Analysis of Algorithms

	Physical Science
	191
	219
	178
	113

	Biological Science
	117
	156
	137
	128

	Technology
	53
	63
	41
	18

	Arts
	51
	66
	56
	23

	Commerce
	52
	60
	42
	42

	Total
	464
	564
	454
	324



The use of anonymized data ensured ethical compliance and safeguarded student confidentiality while enabling a rigorous examination of the relationship between A/L backgrounds and IT course performance.
Results and Discussion
Effect of A/L study streams on the Performance of Foundations of Mathematics
Results
A one-way Welch ANOVA was conducted to examine differences in undergraduate performance in Foundations of Mathematics across five Advanced Level (A/L) study streams: Arts, Biological Science, Commerce, Physical Science, and Technology. Descriptive statistics indicated some variation in mean Grade Point (GP) scores, with Physical Science students achieving the highest mean (M = 3.28, SD = 0.65) and Technology students the lowest (M = 2.88, SD = 0.73), while Arts (M = 3.04, SD = 0.79), Biological Science (M = 3.14, SD = 0.85), and Commerce (M = 2.94, SD = 0.86) students scored in between. Levene’s test revealed a violation of homogeneity of variances, F (4, 459) = 5.08, p = .001; therefore, Welch’s ANOVA was used. Results showed a statistically significant effect of A/L study stream on Foundations of Mathematics performance, Welch’s F (4, 145.75) = 4.61, p = .002, with a small effect size, η² = .036, 95% CI [.005, .068]. Post hoc comparisons using Games–Howell indicated that Physical Science students scored significantly higher than Technology students (MD = 0.40, p = .005, 95% CI [0.09, 0.71]), whereas no other pairwise differences were significant. 
Discussion 
These findings indicate that A/L study stream has a statistically significant but small influence on Foundations of Mathematics performance. The gap between Physical Science and Technology students aligns with expectations, as Physical Science stream students typically have stronger prior exposure to algebra, functions, and logical reasoning. Other streams showed comparable performance, suggesting that undergraduate instruction, curriculum support, and student effort may mitigate differences in pre-university preparation. Universities may consider providing targeted support for students from Technology or less mathematics-intensive backgrounds to enhance foundational competency.
[bookmark: _Hlk214744949]Effect of A/L study streams on the Performance of Fundamentals of Programming
Results
Descriptive statistics for Fundamentals of Programming showed mean Grade Point scores ranging from 2.10 (Arts) to 2.71 (Commerce), with standard deviations between 1.038 and 1.323. Levene’s test confirmed homogeneity of variances, F (4, 559) = 0.601, p = .662, allowing use of a standard one-way ANOVA. The ANOVA revealed a significant effect of A/L study stream on programming performance, F (4, 559) = 4.23, p = .002, η² = .029, indicating a small effect. Tukey’s HSD post hoc analysis showed that Commerce students (M = 2.71, SD = 1.07) performed significantly better than Arts students (M = 2.10, SD = 1.32, p = .029) and Physical Science students (M = 2.64, SD = 1.14, p = .010). Additionally, Physical Science students scored significantly higher than Biological Science students (M = 2.30, SD = 1.20, p = .048). Other comparisons were not statistically significant.
Discussion
Results suggest that A/L study stream modestly influences programming performance, with Commerce and Physical Science students outperforming Arts and Biological Science students. The small effect size indicates that prior analytical exposure only partly explains performance differences. Technology students did not significantly outperform other streams, implying that formal technical preparation alone does not guarantee programming proficiency. These findings highlight the importance of bridging courses, early-semester interventions, and skill-focused tutorials to ensure equitable programming competence across all streams.
Effect of A/L study streams on the Performance of Data Structures
Results
Mean of Grade Point scores in Data Structures ranged from 2.94 (Technology) to 3.32 (Arts). Levene’s test indicated a violation of homogeneity of variances, F (4, 449) = 4.84, p = .001. A one-way ANOVA revealed no statistically significant differences between streams, F (4, 449) = 2.05, p = .087, with small effect sizes (η² = .018, ε² = .009). A Welch ANOVA confirmed the result, Welch’s F (4, 129.78) = 2.13, p = .081, indicating that A/L study stream did not meaningfully affect performance in this course.
Discussion
These results suggest that pre-university academic background has minimal influence on Data Structures performance. Slight variations in mean scores were observed, but statistical tests confirm they are not meaningful. The findings imply that consistent undergraduate instruction, practical programming experience, and curriculum structure likely play a stronger role than A/L stream in shaping outcomes. Universities may focus on uniform pedagogical strategies and active learning to maintain high performance across all student groups.
Effect of A/L study streams on the Performance of Design and Analysis of Algorithms
Results
Mean Grade Point scores in Design and Analysis of Algorithms ranged from 1.59 (Technology) to 2.14 (Commerce). Levene’s test supported homogeneity of variances, F (4, 319) = 1.811, p = .126, permitting standard ANOVA. The analysis revealed no significant differences among streams, F (4, 319) = 1.16, p = .330, with very small effect sizes (η² = .014, ε² = .002), indicating negligible influence of A/L background on performance.
Discussion
These findings indicate that undergraduate achievement in Design and Analysis of Algorithmic course is largely independent of pre-university study stream. Performance similarities across streams suggest that university-based learning experiences, instructional quality, and student engagement are more decisive factors than prior specialization. This highlights the importance of high-quality teaching practices, structured problem-solving activities, and formative assessments in supporting success in complex computing courses.
[bookmark: _Hlk214888464]Effect on Foundation of Mathematics and Fundamentals of Programming on Data Structures
Results
A multiple regression analysis was conducted to determine whether performance in Foundations of Mathematics and Fundamentals of Programming predicted achievement in Data Structures. The overall model was significant, F (2, 320) = 55.71, p < .001, explaining 25.8% of the variance in Data Structures performance (R² = .258, adjusted R² = .254). Both predictors made significant contributions. Foundations of Mathematics was the stronger predictor (β = .34, t = 6.08, p < .001), while Fundamentals of Programming also significantly predicted performance (β = .25, t = 4.43, p < .001).
Discussion
The results indicate that mathematical and programming skills significantly influence student achievement in Data Structures. The stronger effect of Foundations of Mathematics suggests that mathematical reasoning supports understanding of abstract data representations and algorithmic operations. Fundamentals of Programming also contributed meaningfully, reflecting the relevance of programming proficiency for implementing and manipulating data structures. With the model accounting for approximately one-quarter of the variance, these findings highlight the importance of strengthening foundational mathematics and programming instruction to support student success in analytically demanding courses within Information Technology degree programmes.
Effect on Foundation of Mathematics and Fundamentals of Programming on Design and Analysis of Algorithms
Results
[bookmark: _Hlk214888524]A standard multiple regression analysis was conducted to examine whether students’ performance in Foundations of Mathematics and Fundamentals of Programming predicted their performance in Design and Analysis of Algorithms. The overall regression model was statistically significant, F (2, 219) = 64.16, p < .001, and explained 36.9% of the variance in Design and Analysis of Algorithms scores (R² = .369, adjusted R² = .364). Both predictors contributed significantly to the model. Performance in Foundations of Mathematics was the strongest predictor (β = .44, t = 7.04, p < .001), while performance in Fundamentals of Programming also significantly predicted outcomes (β = .25, t = 3.91, p < .001).
Discussion
The regression results indicate that mathematical and programming foundations are significant determinants of student performance in Design and Analysis of Algorithms. The stronger predictive effect of Foundations of Mathematics highlights the importance of mathematical preparedness for understanding algorithmic principles, including complexity analysis and recurrence relations. Although Fundamentals of Programming demonstrated a smaller effect, programming proficiency remains essential for applying algorithmic concepts in implementation contexts. Collectively, the predictors accounted for more than one-third of the variance in performance, highlighting the importance of strengthening foundational coursework. Enhancing early instruction in mathematics and programming and providing additional support for students with weaker backgrounds may improve the performance of the courses which require substantial mathematical and analytical competencies within information and Technology Degree Programme.
Conclusions
This study examined the impact of GCE Advanced Level (A/L) study streams on undergraduate performance in selected core Information Technology courses and evaluated the predictive influence of foundational mathematics and programming on advanced IT coursework. The findings indicate that A/L study stream exerts a statistically significant but generally small effect on first-year courses, with Physical Science students outperforming peers in Foundations of Mathematics, and Commerce and Physical Science students slightly outperforming others in Fundamentals of Programming. However, by the second year, differences across A/L streams in Data Structures and Design and Analysis of Algorithms were negligible, suggesting that university-level instruction, curriculum design, and learning experiences mediate pre-university disparities.
Multiple regression analyses further revealed that performance in Foundations of Mathematics and Fundamentals of Programming significantly predicts success in Data Structures and Design and Analysis of Algorithms, with mathematical competency showing the strongest influence. These results highlight the critical role of foundational analytical and programming skills in facilitating mastery of advanced IT concepts and complex algorithmic problem-solving. Collectively, the study highlights that while prior academic background influences early undergraduate performance, structured undergraduate instruction and targeted skill development can mitigate initial disparities, supporting equitable outcomes across diverse student cohorts.
Recommendations
Based on these findings, several practical and policy-oriented recommendations emerge. First, university admission criteria for Information Technology degree programmes may not need to heavily weight specific A/L streams, as prior specialization does not significantly influence performance in core subjects. Institutions may therefore consider maintaining or expanding flexible entry pathways to ensure broader access to Information Technology education. Second, since performance differences are not stream-dependent, academic support should be targeted toward enhancing foundational competencies for all students, regardless of background. Initiatives such as diagnostic assessments, early-semester bridging modules, and supplemental tutoring could benefit the entire cohort. Third, curriculum designers and instructors should continue to focus on evidence-based teaching practices, such as active learning, formative feedback, and structured problem-solving tasks, that strengthen conceptual understanding and promote equitable learning outcomes. Finally, future research should explore other potential predictors of academic success, including prior programming exposure, learning strategies, motivation, and engagement, which may provide more meaningful insights into student performance than A/L stream alone.
Future Research
The first batch (2023/24) admitted under the newly implemented Z-score–only policy is currently in the first semester of the first year of study at the selected university.  Consequently, an additional one and a half years are required before the impact of the university’s aptitude tests can be assessed by comparing this cohort’s performance with that of the previous five cohorts in the four core computing courses of the Information Technology degree programme.
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