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The research aimed to examine the effect of student cognitive awareness and mathematics interest on 
mathematics achievement. Using a descriptive-correlation design, the study targeted 6 second and third-
year students studying Basic Statistics at Wisconsin International University College, with a total 
population of 1050 students. Utilizing a simple random sampling method, 290 questionnaires were 
distributed to these students. Data analysis employed a structural equation modeling (SEM). Results 
indicated that student cognitive awareness significantly positively influenced their mathematics 
achievement. Moreover, research revealed that students' passion for mathematics significantly impacted 
their mathematical success, demonstrating a notable and statistically significant effect. Additionally, a 
significant positive correlation emerged between mathematical achievement and curiosity. These findings 
underscore the importance of adopting a longitudinal approach in future studies to track changes in 
students' mathematical abilities, interest in mathematics, and cognitive awareness over time. Such an 
approach can provide valuable insights into the evolution of these factors and their influence on student 
outcomes.  
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1. Introduction 

Mathematics performance is a global concern due to its role in economic competitiveness, technological 
advancement, and individual career development. International assessments show significant disparities in 
students' mathematics proficiency, with 25% of 15-year-olds in participating countries not reaching the 
baseline level. This raises concerns about the adequacy of mathematics instruction, curriculum design, and 
student support systems globally. In Ghana and Sub-Saharan Africa, national performance trends mirror 
these global concerns, with low pass rates in core mathematics, particularly among students for the West 
African Senior School Certificate Examination [WASSCE]. Factors contributing to underperformance include 
limited teacher competency, insufficient instructional materials, poor student attitudes, and low cognitive 
engagement. The persistent struggle with mathematics achievement in Ghana raises questions about the 
effectiveness of existing teaching methods and the role of students' psychological and cognitive factors in 
academic success. 

Mathematics is widely recognized as a foundational subject essential to academic development across 
disciplines and educational levels. Its application spans from basic problem-solving and logical reasoning to 
advanced areas such as statistics, algebra, and calculus, which are integral to success in science, technology, 
engineering, and mathematics [STEM] fields. According to Wang and Abdullah (2024), proficiency in 
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mathematics fosters critical thinking and analytical skills that are transferable to other subject areas and 
necessary for success in higher education. Moreover, mathematics serves as a gatekeeper subject; students 
who struggle with mathematics often face difficulties in accessing advanced educational opportunities 
(Amalia et al., 2024). In many national education systems, mathematics achievement is a key criterion for 
selection into competitive senior high schools, tertiary institutions, and specialized programs, highlighting 
its central role in shaping students’ academic trajectories (Vicente et al., 2024). Beyond the classroom, 
mathematical competence has significant implications for career development and long-term economic 
outcomes. This emphasizes that mathematical literacy is critical for preparing learners for the 21st-century 
workforce—environments where data interpretation, quantitative reasoning, and financial decision-making 
are increasingly vital. Empirical studies show that integrating cultural context into lesson design enhances 
students’ mathematical literacy (Kurniawan et al., 2024). Professions in fields such as engineering, 
economics, information technology, and health sciences rely heavily on mathematical knowledge, and 
employees with strong quantitative skills tend to enjoy better job prospects and higher salaries (Edwards et 
al., 2021). Furthermore, mathematical thinking enhances decision-making and problem-solving in everyday 
life, contributing to personal financial literacy and informed citizenship (Geiger et al., 2023). As such, 
improving students’ interest and achievement in mathematics is not only an academic priority but also a 
socio-economic imperative. 

Students around the world face a variety of challenges in learning mathematics, which often hinder their 
academic success and interest in the subject. One of the most frequently cited challenges is mathematics 
anxiety, which refers to feelings of tension, fear, or helplessness when engaging with mathematical tasks. 
This emotional response can significantly impair cognitive functioning and reduce students' ability to 
concentrate and perform well in mathematics assessments (Guo & Liao, 2022). Moreover, the abstract nature 
of mathematical concepts and the cumulative structure of the curriculum can make it difficult for students to 
grasp new topics without a solid understanding of prior content (Annala, 2022). This often leads to a cycle of 
confusion and disengagement. Research also indicates that instructional methods that emphasize rote 
memorization rather than conceptual understanding contribute to students' difficulties in applying 
mathematics in real-world contexts (Nilimaa, 2023). Another significant challenge lies in students’ low self-
efficacy and lack of cognitive engagement with mathematical content. Many students perceive mathematics 
as a difficult subject reserved only for "smart" individuals, which negatively affects their motivation and 
willingness to participate actively in learning (Chand et al., 2021). Additionally, factors such as poor teaching 
quality, large class sizes, and insufficient learning materials, especially in developing countries, compound 
the problem by creating environments where individualized support is limited (Major et al., 2021). Gender 
stereotypes and cultural beliefs also affect students’ confidence, with girls in particular often being socialized 
to believe they are less capable in mathematics (Starr & Simpkins, 2021). These systemic and psychological 
barriers collectively contribute to persistent underperformance and widen the achievement gap among 
students, necessitating targeted interventions to promote inclusive, engaging, and confidence-building 
mathematics instruction. 

Cognitive factors play a vital role in shaping students’ academic achievement, particularly in 
mathematics. These factors include students' metacognition, working memory, problem-solving skills, and 
cognitive awareness, the ability to understand and regulate one’s thinking processes during learning. 
Students with strong cognitive awareness are more likely to plan, monitor, and evaluate their learning 
effectively, leading to improved academic performance (Shekh-Abed, 2024). Research has shown that 
students who actively engage in cognitive strategies such as self-questioning, goal-setting, and error analysis 
perform better in mathematics because they approach problem-solving in a structured and reflective manner 
(Lai et al., 2025). Additionally, cognitive flexibility and the capacity to transfer prior knowledge to new 
contexts enhance students' ability to understand abstract mathematical concepts (Scheibling-Sève et al., 
2022). Thus, fostering cognitive awareness is essential in helping students become independent learners and 
overcome the complexities of mathematics learning. Alongside cognitive processes, affective factors such as 
interest, motivation, self-efficacy, and attitude toward mathematics significantly influence students' 
academic achievement. Among these, mathematical interest has been identified as a powerful predictor of 
sustained engagement and performance. When students find mathematics meaningful or enjoyable, they are 
more likely to invest effort, persevere through challenges, and develop deeper conceptual understanding 
(DiNapoli, 2023). Interest acts as a motivational driver that fuels curiosity and active participation, even in 
the face of academic difficulty. According to Zhu and Kaiser (2022), students who are emotionally connected 
to mathematics demonstrate higher learning gains and stronger achievement outcomes. Furthermore, 
affective factors can influence the development of cognitive skills; for example, students with high interest 
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are more likely to engage in metacognitive reflection and problem-solving strategies (Thomas et al., 2022). 
This interplay highlights the importance of nurturing both cognitive and affective domains in mathematics 
instruction to promote holistic academic success. 

Cognitive awareness refers to an individual's ability to recognize, regulate, and evaluate their own 
thinking and learning processes, commonly associated with metacognition and self-regulated learning. 
Metacognition includes two major components: knowledge about cognition (e.g., awareness of strategies, 
personal learning strengths and limitations) and regulation of cognition (e.g., planning, monitoring, and 
evaluating learning tasks) (Shekh-Abed, 2024). Cognitive awareness enables learners to make informed 
decisions about how to approach problem-solving, manage cognitive load, and transfer knowledge across 
different contexts. Research has shown that students with high cognitive awareness tend to be better at 
organizing their thoughts, selecting appropriate problem-solving strategies, and reflecting on mistakes, 
which in turn contributes to higher mathematics achievement (Zhang & Wang, 2020). In mathematics 
specifically, this awareness allows learners to navigate abstract concepts, monitor their understanding 
during multistep tasks, and self-correct errors, all of which are critical to academic success. Mathematics 
interest, on the other hand, is an affective-motivational construct that refers to a student’s emotional 
engagement, curiosity, and enjoyment in learning mathematics. Interest can be situational, triggered by a 
specific context or task, or individual, reflecting a long-term disposition toward mathematics as a subject 
(Khormi, 2022). Students who find mathematics interesting are more likely to engage deeply with learning 
materials, persist through challenges, and develop intrinsic motivation (Amjad et al., 2023). Studies have 
consistently shown that mathematical interest significantly predicts achievement outcomes. For example, 
Luo et al. (2024) found that interest had a direct, positive effect on 8th-grade students' mathematics 
performance in China. Similarly, Arthur (2019) demonstrated that interest had a strong positive impact on 
undergraduates' math achievement, suggesting that emotional engagement enhances effort and 
achievement. Thus, both cognitive awareness and mathematics interest, although distinct, play 
complementary roles in fostering academic success in mathematics by shaping how students think and feel 
about learning. 

While substantial research has explored the individual influence of cognitive factors such as 
metacognition and affective factors like interest on academic achievement, relatively few studies have 
examined how these variables interact within a unified model to predict mathematics performance. 
Cognitive awareness contributes to how students process information and regulate their learning, whereas 
mathematics interest influences emotional engagement and motivation. However, much of the existing 
literature isolates these constructs, failing to capture their potential synergistic effect on mathematics 
achievement (Yu et al., 2024). In the Ghanaian context and broader sub-Saharan Africa, studies integrating 
both cognitive awareness and mathematics interest in a combined analytical model remain sparse. Most 
local research tends to focus on broader factors such as teaching quality, infrastructural challenges, or 
curriculum issues (Guàrdia et al., 2021). Moreover, there is a noticeable lack of data involving senior high 
school students, a critical population preparing for tertiary education, and national assessments like the 
WASSCE. Despite national concerns over poor performance in mathematics, evidenced by repeated low pass 
rates in core mathematics at the SHS level, limited studies have assessed the psychological drivers behind 
students’ outcomes. Recent work by Asare et al. (2025a)  acknowledged that both cognitive awareness and 
interest contribute to achievement, but called for more localized, quantitative research that integrates these 
dimensions into a single explanatory framework. This gap underscores the need for further empirical 
investigation within local educational settings to inform effective interventions and curriculum design. 

1.1. Conceptual Framework 

The conceptual framework underpinning this study draws upon Bandura's (1997 as cited in Leong, 2014) 
social cognitive theory, which posits that cognitive processes, environmental factors, and individual 
characteristics interact dynamically to shape behavior and achievement outcomes. Within this framework, 
students' cognitive awareness serves as a cognitive mediator, influencing their engagement with 
mathematical tasks and strategies. Concurrently, their interest in mathematics acts as a motivational catalyst, 
driving their investment of effort and persistence in learning activities. 

The conceptual framework of the study is depicted in Figure 1. As depicted in the figure, the study's 
independent variables include mathematical achievement and cognitive awareness, while the dependent 
variable is math achievement. Moreover, Figure 1 visually represents the evident relationship between 
mathematical success and cognitive awareness, as well as interest in mathematics (H1 and H2). Additionally, 
the figure illustrates the connection (H3) between mathematical curiosity and cognitive awareness. 



C. K. Asiedu Menlah & F. O. Boateng / International Journal of Didactical Studies, 6(2), 31438    4 
 

 

 
 
 

Figure 1 
Conceptual Framework 

 

The following hypotheses were tested in this study: 

H1: Cognitive awareness significantly predicts mathematics achievement (H1). 
H2: Mathematics interest significantly predicts mathematics achievement (H2). 
H3: There is a correlation between cognitive awareness and mathematics interest (H3). 

2. Method 

2.1. Research Design 

The present study employed a descriptive-correlational research design, which is commonly used to 
examine the relationships among variables without altering or controlling them. This design allows 
researchers to gather detailed information about the current status of variables as they naturally occur. In 
this context, the study explored how epistemological beliefs, reflective thinking, and mathematics interest 
are associated with students’ mathematics performance, based on observed data rather than experimental 
manipulation. Descriptive-correlational design, also referred to as observational correlational design, is 
particularly useful when the goal is to identify patterns, trends, or associations among variables in a given 
population. It does not aim to establish cause-and-effect relationships but rather to highlight whether and 
how variables are linked. By focusing on naturally existing behaviors and perceptions, this design supports 
the development of theoretical frameworks and informs future experimental studies. 

2.2. Participants 

The target population for the current study includes a total of 1,050 undergraduate students enrolled in the 
Basic Statistics course at Wisconsin International University College, Kumasi Campus, Ghana. These 
students are drawn from both Level 200 and Level 300 cohorts, representing second and third-year students, 
respectively, across various academic disciplines within the university. These students were selected because 
Basic Statistics is a core course that incorporates mathematical concepts and applications, making them 
relevant for a study on mathematical performance. Since they are actively engaged in learning mathematics 
as part of their academic curriculum, their experiences, beliefs, and levels of interest in mathematics provide 
a suitable foundation for investigating how epistemological beliefs, reflective thinking, and mathematics 
interest predict overall performance in the subject.  

This study adopted a dual approach to sampling by combining stratified sampling and simple random 
sampling to ensure a more representative and unbiased selection of participants. Stratified sampling was 
first employed to divide the student population into distinct subgroups, or strata, based on their educational 
level (e.g., first year, second year, third year). Once the students were grouped into these strata, simple 
random sampling was then applied within each group. Together, these sampling strategies helped the 
researchers achieve a balanced and representative sample for examining the predictive relationships among 
the variables under study. Sample group of the study included 290 undergraduate students. 

2.3. Instruments 

The questionnaire for this study was carefully constructed to reflect three key constructs: cognitive 
awareness, mathematics interest, and mathematics performance. To measure cognitive awareness, five items 
were adapted from the validated instrument developed by Bayat and Meamar (2016), with appropriate 
modifications made to suit the current study’s context. Similarly, the construct of mathematics interest was 
assessed using five items drawn from the work of Asare et al. (2024) and Arthur et al. (2025), both of which 
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were modified to align with the target population and research objectives. In assessing mathematics 
performance, five test-based questions were adapted and refined from the study conducted by Edo et al. 
(2024), ensuring relevance and clarity for the participants. All items in the questionnaire were rated using a 
five-point Likert scale to capture varying levels of agreement, ranging from 1 (strongly agree) to 5 (strongly 
disagree). This scaling approach allowed for the quantification of students' self-reported beliefs, interests, 
and achievement levels, providing robust data for statistical analysis and interpretation. 

2.4. Data Analysis 

The data gathered for this research study were analyzed using two statistical software packages: SPSS 
version 23 and AMOS version 23. SPSS was primarily utilized during the initial stages of data analysis to 
explore the structure and consistency of the measurement tools used. Specifically, the study employed 
Exploratory Factor Analysis [EFA] in SPSS to identify the underlying factor structure of the constructs 
measured and to ensure that the questionnaire items effectively represented the theoretical variables. This 
helped determine whether the data were suitable for further structural modeling. In addition to EFA, 
reliability analysis was conducted using SPSS to assess the internal consistency of each scale in the 
questionnaire. This involved calculating reliability coefficients, such as Cronbach’s alpha, to confirm that the 
items within each construct consistently measured the same underlying concept. High reliability scores 
indicated that the data were dependable and suitable for advanced statistical modeling and hypothesis 
testing. Following these preliminary analyses, the study proceeded with more advanced statistical 
procedures using AMOS version 23. This software was employed to conduct Confirmatory Factor Analysis 
[CFA], which tested whether the data fit the hypothesized measurement model. Additionally, AMOS was 
used to examine discriminant validity, ensuring that the constructs measured were distinct from each other. 
Finally, the software was used to test the structural model and analyze the hypothesized pathways among 
epistemological beliefs, reflective thinking, mathematics interest, and mathematics performance, providing 
insights into the predictive relationships between these variables. 

3. Findings 

3.1. Findings regarding the Validity and Reliability of the Scales 

3.1.1. Exploratory factor analysis 

To assess the alignment of measurement items with their respective latent variables, we initiated an 
exploratory factor analysis using SPSS (v.23). Our investigation focused on three latent variables pertinent to 
Basic Statistics that level 200 and 300 students: cognitive awareness, mathematics interest, and mathematics 
achievement. Following the EFA, items exhibiting low loading (below 0.5) or displaying cross-loading across 
constructs were eliminated from further analysis (Akendita et al., 2025; Asare & Boateng, 2025). This 
criterion guided the removal of five measurement items from the latent variables. The total variance 
extracted [TVE] from the EFA outcomes amounted to 79.121%, surpassing the anticipated threshold of 50%. 
Table 1 presents the exploratory factor analysis results. 

To determine whether the sample was suitable for factor analysis, the Kaiser-Meyer-Olkin (KMO) 
measure of sampling adequacy was applied. The KMO result obtained was 0.877, which is well above the 
generally accepted minimum threshold of 0.60. This indicates that the data were sufficiently compact and 
appropriate for conducting Exploratory Factor Analysis (EFA). A high KMO value like this suggests that 
patterns of correlations are relatively distinct and reliable for identifying underlying factor structures. In 
addition to the KMO, Bartlett’s Test of Sphericity was conducted to assess whether the correlation matrix 
among the items was significantly different from an identity matrix (which would imply no relationships 
among variables). The test yielded a highly significant result (   = 3079.922; p < .001), confirming that the 
items are sufficiently interrelated and that factor analysis is appropriate. This finding supports the 
assumption that there is a strong enough correlation structure among the observed variables to proceed with 
EFA. Furthermore, the determinant of the correlation matrix was computed and found to be 3.21 × 10-⁶, a 
value that suggests the matrix is positively definite. This means that multicollinearity (extremely high 
correlations between items) is not a concern, and the dataset maintains mathematical properties necessary 
for accurate factor extraction. For a more detailed breakdown and interpretation of the factor structure 
obtained through the EFA, readers are referred to Table 2 in the results section. 
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Table 1 
Exploratory Factor Analysis (EFA) 

Rotated Component Matrix 

Measurement Item 
Component 

1 2 3 

cog2   .882 
cog3   .908 
cog4   .905 
cog5   .893 

int1 .726   
int2 .871   
int3 .883   
int4 .864   
int5 .827   

ma1  .794  
ma2  .784  
ma3  .865  
ma4  .851  
ma5  .864  

KMO and Bartlett's Test 

TVE  79.121 
Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 

.877 

Bartlett's Test of 
Sphericity 

Approx. Chi-Square 3079.922 
df 91 
Sig. <.001 

Determinant  3.21E-06 
Note. Extraction Method: Principal Component Analysis; a. 3 components extracted. 

3.1.2. Confirmatory factor analysis 

Within Amos (v.23), a confirmatory factor analysis [CFA] was conducted utilizing the variables retained 
from the exploratory factor analysis (see Figure 2). It was anticipated that standardized factor loadings from 
the CFA would be at least 0.5, consistent with the EFA findings, which indeed aligned with the results of our 
inquiry (refer to Table 5). The noteworthy factor loadings for mathematical achievement (0.727), 
mathematical interest (0.753), and cognitive awareness (0.844) indicate that each test item effectively 
elucidated its respective latent variable. Ensuring a precise fit between the dataset and the calculated model 
entails assessing model fit indices during confirmatory factor analysis. As per Fornell and Larcker (2014) the 
satisfactory fit is indicated by the following criteria: RMSEA and SRMR below 0.08; TLI and CFI exceeding 
0.9; PClose statistically insignificant (> 0.05); CMIN/DF less than 3, which is supported by earlier studies 
such as Asare et al. (2025a, 2025b) and Michael et al. (2025). All latent variables in our dataset met these 
criteria. Specific findings from the confirmatory factor analysis are detailed in Table 2. 

From Table 2, the number of measurement items for cognitive awareness whose loading was above the 
minimum threshold of 0.5 are cog2, cog3, cog4, and cog5. Moreover, the measurement items for mathematics 
interest, whose loadings were above the minimum threshold, are int1, int2, int3, int4, and int5. In addition, 
the measurement items for mathematics achievement whose loading was above the minimum threshold of 
0.5 were ma1, ma2, ma3, ma4, and ma5. Furthermore, Cronbach's Alpha [CA] was calculated for the retained 
variables utilizing SPSS (v.23), with a minimum expected alpha value set at 0.7. This analysis was conducted 
separately for each of the three latent variables (see Table 2), demonstrating strong internal consistency 
among the measurement items. Additionally, all latent variables exhibited composite reliability [CR], which 
was expected to meet or exceed 0.7, as suggested by Asare (2024). Specific reliability results are detailed in 
Table 2. 
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Figure 2 
Confirmatory Factor Analysis 

 
Table 2 
Confirmatory Factor Analysis 

Model Fitness: CMIN = 113.567; DF = 70; CMIN/DF = 1.622; TLI = .981; CFI = .986; GFI = .940; 
RMR = .053; RMSEA = .050; PClose = 0.481; 

Std. 
Loadings 

Cognitive Awareness (cog); CR = .939; CA= .937; AVE= .795;  

cog1: Before I reply, I carefully consider my options for the situation. # 
cog2: I attempt to utilize strategies that have yielded successful outcomes in the past. .883 
cog3: Following an exam, I am aware of my performance level. .844 
cog4: I intentionally focus my attention on the most vital facts. .968 
cog5: I possess strong skills in retaining knowledge. .866 

Mathematics Interest (int); CR = .930; CA= .889; AVE = .726;  

int1: My math teacher assigns homework, and I detest doing it. .753 
int2: When it comes to arithmetic, I usually give up easily. .876 
int3: I have a desire to delve deeper into the study of mathematics. .889 
int4: I find myself solving math problems more frequently than I find enjoyment in doing so. .878 
int5: I don't particularly fancy engaging in mathematics discussions. .856 

Mathematics Achievement (ma); CR = .915; CA = .923; AVE = .686;  

ma1: Among all subjects, mathematics is the one I am most passionate about. .728 
ma2: Typically, I excel in arithmetic. .727 
ma3: I struggle to achieve a passing grade in arithmetic. .865 
ma4: I do achieve high grades in math. .893 
ma5: I feel delighted when I can solve arithmetic questions .907 
Note: # indicates measurement item(s) whose loading is/are below the minimum threshold of 0.5. 

3.1.3. Discriminant validity 

Achieving discriminant validity is recognized when the square root of Average Variance Extracted exceeds 
the intercorrelation scores (dos Santos & Cirillo, 2023; Shrestha, 2021; Tian et al., 2021). Before comparison, 
intercorrelation coefficients were assessed to determine significant connections among variables, particularly 
independent ones. Correlation coefficients exceeding 0.7 are considered high. The highest statistically 
significant correlation coefficient observed in Table 3 was 0.523 (between mathematics interest and 
mathematics achievement). The correlation between mathematics interest and mathematics achievement, 
with mathematics interest as the independent variable and mathematics achievement as the dependent 
variable, was 0.523. Table 3 presents the result for the discriminant validity. 
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Table 3 
Discriminant Validity 

Variables CR AVR COG INT MA 

COG .939 .795 .891   
INT .930 .726 .351** .852  
MA .915 .686 .354*** .523*** .828 

 

Upon comparing AVE with intercorrelation coefficients, it became evident that AVE consistently 
exceeded the corresponding correlation coefficients, affirming the attainment of discriminant validity for 
each variable. Control variables lacked AVE for comparison. To confirm the convergence of CFA measures 
based on their factor loadings, Average Variance Extracted (AVE) was utilized. According to Roemer et al. 
(2021), an AVE value exceeding 0.5 indicates satisfactory convergent validity and unidimensionality. The 
fact that all AVEs in Table 3 surpassed 0.5 underscores the sufficient convergent validity of our constructs. 

3.2. Findings regarding SEM Analysis  

The study focused on examining the impact of cognitive awareness and mathematics interest on 
mathematics achievement. The hypothesized path results are presented in Table 4 and Figure 3. 

Table 4 
Hypothesized Paths 

Hypothesized Paths Std. Estimate S.E. C.R. p 

COG→MA .189 .054 3.500 .002 

INT→MA .464 .069 6.723 *** 

COG↔INT .354 .051 6.941 *** 
Note. ***: p < .01. 

The research hypothesis one (1) aimed to determine whether cognitive awareness significantly predicts 
mathematics achievement (H1). This was analyzed by the direct effect of (COG→MA). According to the 
findings analysis in Table 4, a standard estimate of .189, a standard error of .054, a critical ratio of 5.500, and 
a p-value denoted as (***) which is less than 1% suggests a very high level of statistical significance, 
indicating a strong positive effect students’ cognitive awareness in mathematics learning on their 
mathematics achievement. The findings also demonstrate a favorable effect of cognitive learning in 
Mathematics learning on mathematics achievement, which is estimated to be 18.9%. Therefore, Hypothesis 
One (H1) is accepted for the study.  

Furthermore, the second research hypothesis (H2) aims to ascertain whether mathematics interest 
significantly predicts mathematics achievement. The direct effect of mathematics interest on students' 
mathematics achievement was analyzed (INT→MA). Table 4 presents the direct effect of mathematics 
interest on mathematics achievement, with a standard estimate of 0.464, a standard error of .069, a critical 
ratio of 6.723, and a p-value denoted as *** indicating a significant level less than 1% which signifies a very 
high level of statistical significance, indicating a strong relationship between "INT" and "MA." The outcome 
indicates a 46.4% positive effect of mathematics interest on mathematics achievement. Therefore, hypothesis 
two (H2) is accepted in the current study.  

Lastly, the final study hypothesis examines whether there is a significant correlation between students' 
enthusiasm for mathematics and their cognitive awareness. The direct effect of (COG↔INT) was utilized to 
explore the relationship between mathematical interest and cognitive awareness. The results revealed a 
standard estimate of .354, a standard error of .051, a critical ratio of 6.941, and a p-value of .000. The p-value 
indicates that this association is statistically significant. This indicates that students' interest in mathematics 
is positively and statistically significantly correlated with their cognitive awareness. The link between 
students' interest in mathematics and their cognitive awareness has not been investigated in previous 
research. 
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Figure 3 
Path Analysis 

 

 
4. Discussion 

The findings of the present study demonstrated that cognitive awareness significantly and positively 
influences students' mathematics performance. This implies that students who possess a better 
understanding of their cognitive processes, such as planning, monitoring, and evaluating their learning, tend 
to perform better in mathematics. This result supports earlier research by Bayat and Meamar (2016), who 
found a strong connection between students’ cognitive awareness and their achievement in algebra. Their 
study emphasized that students who are more aware of how they learn are better equipped to tackle 
mathematical challenges. Similarly, Bahrami's (2015) explored the combined effect of achievement goals and 
cognitive awareness on the academic performance of third-grade boys at the high school level in Kamyaran. 
Their results revealed that cognitive awareness had a significant and positive impact on students' 
mathematics achievement. This aligns closely with the current study’s conclusion, reinforcing the idea that 
cognitive awareness plays a critical role in enhancing students’ performance by enabling them to set learning 
goals and engage with mathematical tasks more effectively. In further support of this relationship, Semeraro 
et al. (2020) investigated the predictive role of both cognitive and non-cognitive factors on mathematics 
achievement. Their findings confirmed that cognitive awareness is a strong and consistent predictor of 
success in mathematics. This suggests that among various personal attributes, the ability to understand and 
regulate one's thinking processes is a crucial determinant of academic success in mathematics. The consistent 
evidence from multiple studies underscores the importance of fostering cognitive awareness in educational 
settings to support student achievement in mathematics. 

The findings of the current analysis revealed that students' interest in mathematics plays a crucial role in 
enhancing their academic achievement in the subject. A statistically significant positive relationship was 
found, suggesting that the more students are interested in mathematics, the higher their performance tends 
to be. This result is consistent with earlier research by Zhang and Wang (2020), who examined eighth-grade 
students across four provinces in China. Their study demonstrated that mathematics interest directly and 
significantly influenced students’ achievement in the subject. Similarly, Arthur (2022) conducted a study at 
the AAMUSTED-Kumasi Campus, focusing on first-year undergraduate students. Their research explored 
how student interest mediates the relationship between performance and factors such as motivation, peer-
assisted learning, and teaching quality. Their findings revealed a strong and significant direct effect of 
mathematics interest on performance, indicating that student interest contributed to a 61.8% increase in 
mathematics performance. This supports the current study’s result, which found a 43.5% positive effect of 
mathematics interest on students’ mathematics achievement. Further supporting evidence comes from the 
work of Asare et al. (2023) and Bright et al. (2024), both of whom reported a significant positive association 
between mathematics interest and mathematics performance among students. These studies collectively 
reinforce the idea that cultivating students' interest in mathematics can lead to better learning outcomes. The 



C. K. Asiedu Menlah & F. O. Boateng / International Journal of Didactical Studies, 6(2), 31438    10 
 

 

 
 
 

consistency across these findings highlights the essential role of mathematics interest as a key determinant of 
academic success in the subject. 

The findings of the study demonstrated that cognitive awareness significant and positive relationship 
with students’ interest in mathematics. This indicates that when students are more aware of their cognitive 
processes, such as how they think, learn, and solve problems, they are more likely to develop a strong 
interest in mathematics. This positive relationship suggests that enhancing students’ metacognitive skills can 
lead to increased engagement and curiosity in mathematical learning. Cognitive awareness empowers 
students to take ownership of their learning by reflecting on their strategies and understanding, which can 
make the subject more meaningful and enjoyable to them. This result makes a valuable contribution to the 
existing body of literature by highlighting the role of cognitive awareness as a critical factor in fostering 
mathematics interest. While previous studies have often focused on external motivators or teaching 
strategies, this study emphasizes the importance of internal cognitive processes in shaping students’ 
attitudes toward mathematics. Studies in recent years underscore the interplay between motivation, interest, 
and cognitive functioning in mathematical contexts. For example, Varveris et al. (2023) emphasized that 
students who exhibit higher interest in mathematics are more likely to engage in metacognitive regulation, 
which enhances their strategic thinking and awareness during problem-solving. Similarly, Schöpfer and 
Hernandez (2024) found that intrinsic motivation, of which interest is a critical component, strongly predicts 
students’ use of deep cognitive strategies and higher-order thinking skills. Further supporting evidence is 
presented by Vattøy and Gamlem (2024), who demonstrated that students’ emotional and cognitive 
engagement in mathematics tasks, driven by personal interest, leads to heightened self-monitoring, 
reflection, and a better understanding of their own learning processes. These components align with the 
construct of cognitive awareness. Recent longitudinal studies have also confirmed the directionality of this 
relationship. Hashim et al. (2021) noted that students with consistent interest in mathematics over time 
exhibited significant gains in cognitive engagement and awareness, which contributed to more effective 
learning habits and improved academic outcomes. A more recent study by Drakatos and Drigas (2024) 
explored interest and executive functions in STEM education. The findings indicated that interest not only 
influences attention and effort but also correlates positively with students’ ability to plan, monitor, and 
evaluate their cognitive processes, again reinforcing the cognitive awareness component. 

5. Conclusion, Suggestions for Further Studies, and Recommendations 

The study population consisted of students enrolled in Basic Statistics at Wisconsin International University 
College, Ghana-Kumasi Campus, totaling 1050 students. Stratified and random sampling techniques were 
employed to select a sample of two hundred and ninety students from the total population. The study 
adopted a descriptive-correlational design, utilizing exploratory factor analysis, confirmatory factor analysis, 
discriminant validity, and hypothesized path analysis for analysis. The findings revealed that both cognitive 
awareness and mathematics interest had a direct, positive, and significant effect on mathematics 
achievement. Additionally, a strong positive relationship was observed between students' cognitive 
awareness and their mathematics interests. The study suggests that future research should include level 100 
students to provide valuable insights into the study results. Furthermore, extending the study to include 
additional universities would yield diverse results. Similarly, conducting a similar study at the secondary 
level of education in Ghana could be beneficial. Finally, the study recommends that future research consider 
implementing a longitudinal research design to track changes in student cognitive awareness, mathematics 
interest, and mathematics achievement over time. Such an approach could offer valuable insights into the 
developmental trajectories of these factors and their impact on student outcomes. 
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