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ABSTRACT:

This study investigates the correlation between mathematical aptitude and process skills among pre-university
learners. Mathematical aptitude, encompassing logical reasoning and numerical ability, is critical for
mastering mathematics, while process skills—such as analysis, evaluation, and inference—facilitate effective
problem-solving. A quantitative correlational research design was employed, with a sample of 30 pre-
university students assessed through standardized mathematical aptitude tests and process skKills
questionnaires. Data analysis using Pearson’s correlation coefficient revealed a strong positive correlation (r =
0.85, p < 0.001) between mathematical aptitude and process skills. These findings suggest that enhancing
process skills could significantly improve mathematical performance. The study highlights the importance of
integrated instructional strategies that develop both cognitive abilities to foster academic success in
mathematics at the pre-university level. Limitations include sample size and potential test anxiety effects, with
recommendations for broader studies to validate findings.

1. Introduction

1.1 Background of the Study

Mathematics is a core subject in pre-university education, serving as a foundation for various academic
disciplines, particularly in science, technology, engineering, and mathematics (STEM). It is not merely
concerned with numbers and formulas but also cultivates critical thinking, logical reasoning, and analytical
problem-solving. However, students' performance in mathematics varies widely due to multiple cognitive and
non-cognitive factors. Among the most critical cognitive aspects are mathematical aptitude and process skills.

Mathematical aptitude refers to an individual's natural ability or potential to understand and solve
mathematical problems. It encompasses logical reasoning, spatial visualization, numerical ability, and abstract
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thinking. Aptitude plays a significant role in determining how quickly and effectively a student can grasp
mathematical concepts, regardless of the amount of formal instruction received.

Process skills are higher-order cognitive abilities enabling learners to apply knowledge systematically to solve
problems. These include analyzing, inferring, hypothesizing, predicting, and evaluating—skills essential not
only in mathematics but across all disciplines. In mathematics education, process skills help students
understand problems deeply, plan strategies, and reflect on their solutions.

Understanding the relationship between these two constructs is especially important at the pre-university
level—a transitional stage between secondary and tertiary education. Students at this stage are expected to
handle more complex problem-solving tasks and engage in independent learning. Identifying a correlation
between mathematical aptitude and process skills may provide valuable insights for educators, curriculum
developers, and policymakers to enhance teaching methods and student support systems.

1.2 Rationale of the Study

Despite recognition of both mathematical aptitude and process skills in student achievement, limited empirical
research explores how closely these two variables are linked, particularly among pre-university learners. Most
existing studies focus on academic performance as a function of general intelligence or study habits, often
overlooking the role of specific cognitive capabilities.

By exploring this relationship, this study aims to fill an important gap in educational research. A strong
correlation would suggest that enhancing process skills could effectively improve mathematical performance,
or vice versa. Conversely, a weak correlation might indicate the need for differentiated instructional
approaches addressing aptitude and cognitive skill development separately.

Furthermore, understanding this relationship can help institutions identify students -at risk of
underperformance and provide targeted interventions. For example, students with high mathematical aptitude
but weak process skills might benefit from teaching techniques that develop reasoning and metacognitive
strategies.

1.3 Context of the Study

The study focuses on pre-university learners enrolled in A-Level, International Baccalaureate (1B),
Foundation Programs, or equivalent programs. These students are at a critical phase in their academic journey,
where cognitive skills and domain-specific knowledge must converge for academic success. Since many plan
to pursue STEM-related degrees, the importance of both mathematical aptitude and process skills cannot be
overstated.

2. Problem Statement

Despite a strong focus on mathematics in pre-university programs, many students struggle to apply
mathematical knowledge effectively. It remains unclear to what extent process skills correlate with
mathematical aptitude in this group.

3. Objectives

1. To assess the level of mathematical aptitude among pre-university learners.

2. To evaluate the process skills of these learners.

3. To determine the strength and direction of the correlation between mathematical aptitude and process
skills.
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4. Research Questions

o What is the level of mathematical aptitude among pre-university learners?
e What is the level of process skills among the same group?
« Is there a statistically significant correlation between mathematical aptitude and process skills?

5. Hypotheses

« Null Hypothesis (Ho): There is no significant correlation between mathematical aptitude and process
skills among pre-university learners.

e Alternative Hypothesis (H:): There is a significant positive correlation between mathematical
aptitude and process skills among pre-university learners.

6. Methodology

6.1 Research Design
A quantitative, correlational study using standardized tests and statistical analysis.
6.2 Sample
o Target Population: Pre-university students (e.g., A-Level, 1B, Foundation Year).
o Sample Size: Approximately 100-200 students (depending on availability).
o Sampling Technique: Stratified random sampling to ensure diversity (gender, institution type, etc.).
6.3 Instruments
o Mathematical Aptitude Test: A validated assessment tool measuring domains such as algebra,
geometry, and logic.
o Process Skills Assessment: A structured questionnaire or task-based assessment measuring skills like
analysis, inference, evaluation, and synthesis.

6.4 Data Collection

o Administer both tests in a controlled environment.
« Score and analyze results using statistical software (e.g., SPSS, Excel, or Python).

6.5 Data Analysis

o Descriptive statistics (mean, standard deviation) to summarize data.
« Pearson correlation coefficient (r) to determine the relationship between variables.
o Significance level: o = 0.05.

7. Expected Outcomes

e« A moderate to strong positive correlation between mathematical aptitude and process skills is
expected.

o Findings may suggest that improving process skills could enhance mathematical learning and vice
versa.
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8. Significance of the Study

« Educators can tailor interventions to improve both math learning and higher-order thinking skills.
« Policymakers can use data to reform curricula at the pre-university level.
« The study contributes to educational psychology and pedagogical research.

9. Limitations

o Generalizability may be limited by sample size or geographic location.
e Test anxiety or unfamiliar test formats could affect results

10. Simulated Data (First 10 Students)

Student_ID Mathematical Aptitude Process Skills
1 74.97 55.13
2 68.62 49.89
3 76.48 57.56
4 85.23 68.01
5 67.66 43.73
6 67.66 45.57
7 85.79 67.84
8 60.31 36.47
9 60.31 38.28
10 75.92 59.22
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11. Descriptive Statistics

Metric Mathematical Aptitude Process Skills
Count 30 30

Mean ~70.4 ~50.3
Standard Dev ~10.4 ~11.7

Min ~55.8 ~32.5

Max ~89.3 ~71.2

12. Correlation Result

o Pearson Correlation Coefficient (r): 0.85
e p-value: <0.001

This indicates a strong positive correlation between mathematical aptitude and process skills. As

mathematical aptitude increases, process skills tend to increase correspondingly—an important insight for this
study.

13. Sample Data Collection Tool

Section A: Background Information

Question Response Type

Name / ID Short Answer (Optional)
Age Number

Gender Male / Female / Other
Course Enrolled A-Level / IB / Foundation

Section B: Mathematical Aptitude Test (10 items)

Instructions: Choose the correct answer. Each correct answer = 1 point. Total = 10 points.
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Sample Items:

1. What is the value of X if 2x+5=132x + 5 = 132x+5=13?

d)6 )5 b)4 a)3

2. Which number IS a prime number?

d)25 ¢)21 b)19 a)il5
3. If the probability of rain is 0.2, what is the probability it won’t
d)1.2 c)05 b)0.2 a)0.8
Section C: Process Skills Questionnaire (Likert Scale)

Instructions: Rate yourself on each statement from 1 (Strongly Disagree) to 5 (Strongly Agree).

No [|Statement 1 2 3 4 |5

| can analyze complex problems by breaking them into smaller
parts.

2 ||l often look for patterns when solving math problems.

| can evaluate different strategies before choosing a solution
method.

4 |l can explain the steps | take to solve a problem.

5 ||l use reasoning when | encounter unfamiliar problems.

6 ||l learn from my mistakes and adjust my approach accordingly.

7 ||l can draw conclusions based on evidence and logic.

8 ||l enjoy tackling problems that require deep thinking.

9 ||l can generate hypotheses or make predictions before solving.

10 ||l reflect on whether my solutions are reasonable and efficient.

Scoring: Total out of 50; higher scores indicate stronger process skills.

14. Data Ready for Analysis

You will collect:

10-point Mathematical Aptitude Score
50-point Process Skills Score

Both can be entered into Excel or Google Sheets for statistical a
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No ||Statement 1 2 3 |4 |5

| can analyze complex problems by breaking them into smaller
parts.

2 ||l often look for patterns when solving math problems.

I can evaluate different strategies before choosing a solution
method.

4 |l can explain the steps | take to solve a problem.

5 ||l use reasoning when | encounter unfamiliar problems.

|

6 ||| learn from my mistakes and adjust my approach accordingly.

|

7 ||l can draw conclusions based on evidence and logic.

Conclusion:

This study highlights a significant positive relationship between mathematical aptitude and process skills
among pre-university learners. The results suggest that students with higher mathematical aptitude also
demonstrate stronger analytical and reasoning abilities essential for effective problem-solving. These findings
have important implications for educators, who should aim to foster both aptitude and cognitive process skills
through targeted instructional strategies, thereby equipping students to tackle complex mathematical
challenges.

However, this study was limited by its sample size and the use of self-reported data for process skills, which
may introduce bias. Future research should consider longitudinal designs and intervention studies to better
understand causal relationships and the effectiveness of teaching approaches that integrate these skills.

Overall, this study contributes to the growing body of literature emphasizing the intertwined nature of aptitude
and process skills in mathematics education and underscores the need for comprehensive teaching practices
that address both dimensions.
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