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ARTICLE INFO  ABSTRACT 

Article history:  This research examined how ICT-supported contextual learning approaches impact 

elementary students' math learning, cognitive growth, and participation. A quasi-

experimental study was conducted with 120 fifth-grade students from four schools in 

Padang, West Sumatra, Indonesia, who were separated into experimental and control 

groups. The experimental group was taught using contextual learning models 

assisted by ICT, while the control group received conventional instruction. 

Standardized mathematics achievement tests, cognitive development assessments, 

and student engagement and motivation measures were used to collect data. 

Significant progress was noted in the experimental group for all measures, with 

substantial effects seen in academic performance (d = 1.46), cognitive growth (d = 

1.16), involvement (d = 1.45), and drive (d = 1.47). These results indicate that 

incorporating ICT into contextual learning can improve elementary math education 

through better academic results, cognitive growth, and increased student 

participation and drive. The research adds to the increasing number of studies on 

incorporating technology in early childhood education and offers insights into 

educational policies and practices.  
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1. INTRODUCTION 

Incorporating Information and Communication Technology (ICT) into education has changed 

conventional teaching techniques, creating fresh possibilities for improving educational experiences. 

ICT-assisted contextual learning models have proven effective in making abstract concepts more 

concrete and pertinent to students. These models use digital tools to introduce mathematical problems 

in real-world situations, promoting increased comprehension and interest. Though there has been 

extensive research on secondary and higher education, the effects of these new learning approaches are 

rising in importance in elementary schools, where essential cognitive and academic abilities are 

established. 

The use of ICT in education has been thoroughly researched in the past few years, with many 

advantages noted, such as higher student involvement, better academic results, and improved cognitive 

abilities like critical thinking and problem-solving. For example, Sung et al. (2016) discovered that 

incorporating ICT in primary education greatly enhances students' motivation and academic 

achievements. In the same way, research conducted by Veresov and Veraksa  (2023) emphasized the 

importance of digital technologies in enhancing engaging and tailored learning opportunities, which are 

vital for children. 

Contextual learning, where learning activities are based on real-life situations, has increased 

students' capacity to apply knowledge in different contexts and boost motivation. A study by Darling-

Hammond et al. (2020) suggest that contextual learning methods can enhance elementary students' grasp 

and memory of mathematical concepts. 

Studies conducted by de Brito Lima et al. (2021) have shown that ICT-assisted learning methods 

effectively improve mathematical comprehension across different educational stages. Nonetheless, there 

is a lack of research focused on the primary school level. Initial research suggests that young students 

gain greatly from interactive and stimulating learning settings, which ICT can offer. According to 

Apriani and Handrianto (2021), using ICT tools in primary school classrooms results in enhanced 

problem-solving abilities and increased levels of engagement. 

Despite these results, there is a lack of knowledge about the lasting effects of ICT-supported 

contextual learning on academic and cognitive growth in elementary students. To offer a thorough 

understanding of how effective and enduring these educational interventions are, longitudinal studies 

are emphasized. 

Despite acknowledging the advantages of ICT-supported contextual learning, previous research has 

failed to conduct sufficient longitudinal studies on its effects on primary school children (Khan, 2023; 

Latchem, 2018). Many studies look at short-term results and mainly concentrate on immediate academic 

achievements, neglecting long-term cognitive growth and consistent academic success (Grandison, 

2024; Passeggia et al., 2023; Skinner, 2023). Moreover, there is a lack of data regarding the influence 
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of these learning models on students' attitudes towards mathematics and their sustained involvement in 

the subject. 

The main contributions of this research address the gaps and limitations presented in earlier studies 

on ICT-assisted learning in elementary education. While earlier related studies predominantly focused 

on secondary and higher education, respectively, Khan (2023) and Passeggia et al. (2023), it will also 

be discussed how such effects caused by ICT-assisted contextual learning models address the 

mathematical development in students during their elementary school. This targeted focus addresses the 

critical gap in our knowledge regarding technology integration in early mathematics education. 

Secondly, while most of the related studies analyze academic achievements only, this research takes a 

holistic approach: measuring mathematics learning outcomes, cognitive development, and affective 

aspects like engagement and motivation are simultaneously gauged. The comprehensive perspective 

thus allows a fuller understanding of how ICT-assisted contextual learning actually influences young 

learners. More importantly, this research proposed a new theoretical framework that combined the 

constructivist learning theory with the Self-Determination Theory in ICT-assisted mathematics 

education. This integration indeed gives new insight into how technology-enhanced contextual learning 

environments can simultaneously support knowledge construction and intrinsic motivation at 

elementary settings. 

In order to fill this research gap, the study intends to address the following research inquiries: (1) 

How does implementing ICT-assisted contextual learning models impact mathematics learning 

outcomes in elementary school students over an extended period?; (2) What are the effects of ICT-

assisted contextual learning on elementary school students' cognitive development, particularly in 

problem-solving and critical thinking skills?; (3) How do students' engagement and attitudes towards 

mathematics change using ICT-assisted contextual learning models over time? 

This research seeks to address the lack of previous studies by thoroughly examining the lasting 

impacts of ICT-supported contextual learning approaches on primary school pupils. The study will 

provide valuable information on the overall effects of these new educational methods by analyzing 

academic results and cognitive growth. The results will guide teachers, policymakers, and curriculum 

creators regarding the most effective methods for incorporating ICT in early math education. 

Furthermore, gaining insight into teachers' viewpoints and obstacles can help create better 

implementation plans, improve education quality, and promote a favorable attitude toward math early 

on. This research could make a significant impact on the realm of educational technology and teaching 

methods, leading to improved and captivating learning opportunities for children. 
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2. METHOD 

2.1. Research Design 

Using a pretest-posttest control group format, this research utilized a quasi-experimental design 

to assess the effects of ICT-assisted contextual learning models on elementary students' math learning 

outcomes and cognitive development. The quasi-experimental design was chosen because complete 

randomization was not feasible within the existing school structure (Cook, 1979). The research involved 

two sets of parallel groups of students; one was exposed to the ICT-based contextual learning 

interventions, while the second received conventional teaching. 

 

2.2. Participants 

The target population consisted of all fifth-grade students in the 25 elementary schools in Padang, 

West Sumatra, Indonesia (N = 1,250). We needed a minimum of 102 participants to detect a medium 

effect size as per power analysis done by G*Power 3.1 with the following specifications: d = 0.5, power 

= 0.8, α = 0.05. Increasing the sample size by about 15%, a sample of 117 participants would be adequate 

to take into account possible attrition. 120 fifth-grade students from four elementary schools in Padang, 

West Sumatra, Indonesia, participated in the study. The schools were chosen for this purpose because 

they provided comparable socio-economic statuses, thereby guaranteeing comparability. Students were 

then randomly assigned through a matched-pair randomization process based on their previous 

semester's mathematics scores to ensure comparability in performance between the groups at the 

beginning of the study. Accordingly, students were grouped into two, an experimental and a control 

group, with each group comprising 60 students. Table 1 displays the demographic features of the 

individuals involved in the study. 

Table 1.  Demographic Characteristics of Participants 
Demographic Experimental Group 

(n=60) 

Control Group 

(n=60) 

Total (N=120) 

Gender 

- Male 30 32 62 

- Female 30 28 58 

Age (Mean ± SD) 10.5 ± 0.5 10.6 ± 0.4 10.55 ± 0.45 

Socio-economic Status 

- Low 18 20 38 

- Middle 30 28 58 

- High 12 12 24 

 

2.3. Instruments 

The research used multiple tools to gather information on students' math learning results and 

cognitive growth. All the instruments were subjected to thorough processes of validation before being 

used in the research study. The content validity was established through a process of expert review by a 

panel of five experts in educational technology and elementary mathematics educators. Then, construct 

validity was evaluated based on a pilot test performed with another sample that consisted of 30 fifth-

grade students different from the ones participating. This was done through standardized math 
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achievement tests created for the evaluation of understanding and use of mathematical ideas among the 

students. This test consisted of 30 items ranging in difficulty from basic arithmetic to solution-based 

problems, all covering the mathematics grade-level curriculum. A group of educational experts reviewed 

and confirmed the reliability of this test, showing a high Cronbach's alpha value of 0.87. Furthermore, 

a cognitive development evaluation featured activities focused on problem-solving and critical-thinking 

skills. This evaluation included both written assessments and performance tasks, designed to measure 

various aspects of cognitive development such as analytical thinking, pattern recognition, and logical 

reasoning. This evaluation was modified from currently available cognitive development assessments 

and customized to fit the research project's specific setting. 

The Student Engagement in Mathematics Scale (SEMS) was utilized to assess student 

engagement, while the Intrinsic Motivation Inventory (IMI) was used to measure motivation in students. 

Both tools have been extensively utilized in academic studies and have demonstrated high levels of 

validity and reliability (Fredricks et al., 2004; Ryan & Deci, 2000). 

 

2.4. Data Collection 

Prior to beginning the intervention, both groups underwent pretesting to establish baseline 

measures. Testing conditions were standardized across all participating schools to ensure consistency. 

Information was gathered during a 12-week intervention timeframe. Before the intervention, both 

groups took the pretest for math achievement and the assessment for cognitive development. The 

experimental group participated in ICT-supported contextual learning tasks in the intervention, whereas 

the control group was taught using conventional methods. The experimental group received training in 

the use of educational software and digital tools at the beginning of the intervention period. Teachers in 

the experimental group also underwent specialized training in implementing ICT-assisted contextual 

learning approaches. The educational apps and interactive games utilized were ICT tools that gave 

practical situations for mathematical problems. To ensure treatment fidelity, classroom observations 

were conducted bi-weekly using a standardized observation protocol. 

Observations and field notes were recorded during the intervention to oversee the implementation 

and student interactions. After 12 weeks, both groups finished the post-test for math achievement and 

the assessment for cognitive development. Moreover, the SEMS and IMI were administered to students 

to evaluate their level of engagement and motivation. 

 

2.5. Data Analysis 

Data was examined using descriptive and inferential statistics. Prior to conducting the main 

analyses, data were screened for outliers and tested for assumptions of normality using the Shapiro-Wilk 

test and homogeneity of variance using Levene's test. All assumptions were met, allowing for the use of 

parametric tests. Pretest and post-test scores in mathematics achievement and cognitive development 

https://doi.org/10.24036/jippsd.v8i2.130334
http://creativecommons.org/licenses/by/4.0/


JIPPSD: Volume 8, Nomor 2, 2024 
Article DOI: https://doi.org/10.24036/jippsd.v8i2.130334  

   

Salmaini Syofyan, Abna Hidayati, Fardatil Aini Agusti, Sartono, Non Syafriafdi 

403 

Published by:                  This work is licensed under a Creative Commons Attribution CC BY 4.0 International License. 

were analyzed with paired-sample t-tests to evaluate group changes. The paired-sample t-tests were 

chosen to account for the repeated measures nature of the data, allowing for direct comparison of 

changes within each group. Independent-sample t-tests were utilized to evaluate the differences in gains 

between the experimental and control groups. This between-group analysis enabled the assessment of 

the intervention's effectiveness compared to conventional teaching methods. Effect sizes were computed 

in order to assess the extent of the intervention's influence (J. Cohen, 2013). Effect sizes were 

categorized as small (d = 0.2), medium (d = 0.5), or large (d = 0.8) according to Cohen's guidelines. 

Additionally, 95% confidence intervals were calculated for all effect sizes to provide a measure of 

precision. 

 

2.6. Ethical Considerations 

The research followed ethical standards for educational research, safeguarding the safety and 

welfare of all individuals involved. Consent and agreement were obtained from the student's parents or 

guardians. Detailed information sheets were provided to parents, teachers, and school administrators, 

explaining the study's purpose, procedures, potential risks and benefits, and the voluntary nature of 

participation. Parents were given two weeks to consider their children's participation and ask questions 

before providing written consent. Participants were briefed on the study's aim and protocols and their 

option to withdraw at any point with no consequences. Age-appropriate assent was also obtained from 

the students themselves. 

Confidentiality was preserved through the anonymization of data and the use of distinct codes to 

identify participants. A coding system was implemented where each participant was assigned a unique 

identifier, and all identifiable information was stored separately from the research data. Information was 

securely stored, and only the research team had access to it. All digital data were encrypted and stored 

on password-protected computers, while physical documents were kept in locked cabinets in the 

principal investigator's office. The study was authorized by the Institutional Review Board (IRB) of the 

university conducting the research, guaranteeing adherence to ethical guidelines (L. Cohen et al., 2017). 

 

3. RESULTS & DISCUSSION 

3.1. Impact on Mathematical Learning Outcomes 

To evaluate the influence of ICT-supported contextual learning approaches on math learning 

results, the pre-and post-test scores of both the experimental and control groups were examined. Table 

2 displays the statistical data for the math achievement test scores. 

This section describes the obtained findings gathered from your research. Provide appropriate 

figures and tables to effectively illustrate your results. Figures are used to present data trends or other 

visual information while tables are particularly useful when the exact values are important. 
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Table 2. Descriptive Statistics for Mathematics Achievement Test Scores 

Group Pretest Mean (SD) Post-test Mean (SD) Mean Gain (SD) 

Experimental (n=60) 65.32 (8.54) 78.45  

(7.67) 

13.13 (6.12) 

Control (n=60) 64.85 (8.79) 70.10  

(8.52) 

5.25 (4.83) 

   

A paired-sample t-test was carried out to evaluate each group's pretest and post-test scores. Table 

3 results show a notable rise in math scores for the experimental group, t(59) = 17.63, p < .001, with a 

high effect size (d = 1.60). In the same way, the control group experienced a noticeable rise in scores, 

t(59) = 8.13, p < .001, with a moderate effect size (d = 0.89). However, an independent-sample t-test 

showed that the average increase in scores was notably greater for the experimental group in comparison 

to the control group, t(118) = 8.01, p < .001, showing a substantial effect size (d = 1.46). 

Table 3. A paired-sample t-test in mathematics achievement scores 

Group Test Type t-value df p-value Effect Size (d) 

Experimental Paired-samples 17.63 59 < .001 1.60 (large) 

Control Paired-samples 8.13 59 < .001 0.89 (medium) 

Between-group Independent-samples 8.01 118 < .001 1.46 (large) 

  

H01: The use of ICT-assisted contextual learning models does not significantly improve elementary 

students' mathematical learning outcomes. 

The null hypothesis has been rejected based on the study's results. The data indicate that the 

experimental group, which engaged with ICT-assisted contextual learning models, exhibited a 

significantly greater enhancement in mathematics achievement compared to the control group. This 

evidence supports the conclusion that ICT-assisted contextual learning models positively impact 

mathematical learning outcomes for elementary students. 

 

3.2. Impact on Cognitive Development 

A detailed analysis of the cognitive development assessment scores was conducted to evaluate 

the impact of ICT-assisted contextual learning models on cognitive development. The findings from this 

analysis are summarized in Table 4, which provides the descriptive statistics for the cognitive 

development scores. This table offers an overview of the central tendencies and variations in scores, 

thereby facilitating a comprehensive understanding of how the ICT-assisted learning models have 

influenced cognitive development outcomes. 

 Table 4. Descriptive Statistics for Cognitive Development Scores 

Group Pretest Mean (SD) Post-test Mean (SD) Mean Gain (SD) 

Experimental (n=60) 62.45 (9.32) 74.18 (8.56) 11.73 (6.94) 

Control (n=60) 62.10 (9.45) 68.25 (9.23) 6.15 (5.76) 

 

A paired-sample t-test revealed a substantial increase in cognitive development scores for the 

experimental group, with the results being statistically significant, t(59) = 13.56, p < .001, and exhibiting 

a large effect size (d = 1.75). Similarly, the control group also experienced a significant increase in 
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cognitive development scores, t(59) = 9.23, p < .001, though with a medium effect size (d = 0.95). 

Furthermore, an independent-sample t-test demonstrated that the experimental group had a significantly 

greater mean gain in cognitive development scores compared to the control group, t(118) = 6.38, p < 

.001, with a large effect size (d = 1.16). These results indicate that the ICT-assisted contextual learning 

models improved cognitive development scores significantly within the experimental group and yielded 

more substantial gains compared to the traditional methods employed in the control group. 

Table 5. Paired-Samples and Independent-Samples  T-Test Results for Cognitive Development Scores 

Group Test Type t-value df p-value Effect Size (d) 

Experimental Paired-samples 13.56 59 < .001 1.75 (large) 

Control Paired-samples 9.23 59 < .001 0.95 (medium) 

Between-group Independent-samples 6.38 118 < .001 1.16 (large) 

 

H02: ICT-assisted contextual learning models do not significantly enhance elementary students' 

cognitive development. 

The null hypothesis has been rejected based on the study's findings. The results demonstrate that 

the experimental group, which engaged with ICT-assisted contextual learning models, showed a 

significantly greater cognitive development improvement than the control group. This substantial 

difference supports the effectiveness of ICT-assisted contextual learning models in enhancing cognitive 

development among elementary students, indicating that these models have a meaningful impact on 

their cognitive growth. 

 

3.3. Impact on Engagement and Motivation 

An in-depth analysis was conducted using the Student Engagement Measure Scale (SEMS) and 

the Intrinsic Motivation Inventory (IMI) to assess the influence of ICT-assisted contextual learning 

models on student engagement and motivation. The results of this analysis are summarized in Table 6, 

which provides a comprehensive overview of the descriptive statistics for engagement and motivation 

scores. This table offers detailed insights into the central tendencies and distributions of the scores, 

thereby facilitating a thorough evaluation of how the ICT-assisted contextual learning models affect 

students' levels of engagement and motivation. 

Table 6. Descriptive Statistics for Engagement and Motivation Scores 

  Group Pretest Mean (SD) Post-test Mean (SD) Mean Gain (SD) 

Engagement 
   

- Experimental (n=60) 70.55 (10.23) 83.42 (9.67) 12.87 (8.52) 

- Control (n=60) 69.85 (10.45) 75.15 (10.32) 5.30 (6.18) 

Motivation 
   

- Experimental (n=60) 72.18 (9.78) 84.70 (9.12) 12.52 (7.89) 

- Control (n=60) 71.65 (9.95) 76.42 (9.84) 4.77 (5.98) 

 

H02: ICT-assisted contextual learning models do not significantly enhance elementary students' 

cognitive development. 

The null hypothesis has been rejected based on the study's findings. The results demonstrate that 

the experimental group, which engaged with ICT-assisted contextual learning models, showed a 
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significantly greater cognitive development improvement than the control group. This substantial 

difference supports the effectiveness of ICT-assisted contextual learning models in enhancing cognitive 

development among elementary students, indicating that these models have a meaningful impact on 

their cognitive growth. 

 

3.4. Impact on Engagement and Motivation 

An in-depth analysis was conducted using the Student Engagement Measure Scale (SEMS) and 

the Intrinsic Motivation Inventory (IMI) to assess the influence of ICT-assisted contextual learning 

models on student engagement and motivation. The results of this analysis are summarized in Table 6, 

which provides a comprehensive overview of the descriptive statistics for engagement and motivation 

scores. This table offers detailed insights into the central tendencies and distributions of the scores, 

thereby facilitating a thorough evaluation of how the ICT-assisted contextual learning models affect 

students' levels of engagement and motivation. 

Table 7. Paired-Samples and Independent-Samples T- Test Results for Engagement and Motivation Scores 

Measure Group Test Type t-value df p-value Effect Size (d) 

Engagement Experimental Paired-samples 14.45 59 < .001 1.86 (large)  
Control Paired-samples 6.85 59 < .001 0.89 (large)  
Between-group Independent-

samples 

7.99 118 < .001 1.45 (large) 

Motivation Experimental Paired-samples 13.92 59 < .001 1.79 (large)  
Control Paired-samples 5.87 59 < .001 0.76 (medium)  
Between-group Independent-

samples 

8.12 118 < .001 
 

 

H03: ICT-assisted contextual learning models do not significantly enhance elementary students' 

engagement and motivation. 

The null hypothesis has been rejected based on the study’s results. The findings indicate that the 

experimental group, which utilized ICT-assisted contextual learning models, demonstrated significantly 

greater improvements in both engagement and motivation compared to the control group. This evidence 

highlights the substantial positive effect of ICT-assisted contextual learning models on enhancing these 

aspects of the student experience. 

 Overall, the study's findings reveal that ICT-assisted contextual learning models considerably 

positively impact several key areas of elementary education. The experimental group showed greater 

advancements in mathematical learning outcomes and more pronounced gains in cognitive 

development, engagement, and motivation than the control group. These results underscore the 

effectiveness of integrating ICT tools into elementary education, as they significantly enrich learning 

experiences and improve student educational outcomes. 

The findings of this study offer compelling and robust evidence demonstrating the effectiveness 

of ICT-assisted contextual learning models in significantly enhancing elementary students' 

mathematical learning outcomes, cognitive development, and engagement. These results align with 
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existing research and extend it, providing valuable insights into how technology integration can 

transform early mathematics education. 

The substantial improvement in mathematical learning outcomes observed within the 

experimental group corroborates the findings reported by Sung et al. (2016), who identified similar 

enhancements in student motivation and learning outcomes through integrating mobile devices in 

educational settings. The large effect size (d = 1.46) noted in this study for the difference in mean gain 

scores between the experimental and control groups underscores the profound impact of ICT-assisted 

contextual learning models. This effect size suggests that integrating ICT into the curriculum 

substantially benefits students' mathematical achievements. This finding is consistent with constructivist 

learning theory, which underscores the importance of active, contextually relevant learning experiences 

in constructing knowledge, as proposed by (Piaget, 1952) and (Vygotsky, 1978). The constructivist 

perspective emphasizes that learners build understanding through meaningful interactions with their 

environment, a principle supported by the observed results. 

The study also highlights significant cognitive development improvements among students 

exposed to ICT-assisted contextual learning models. This observation aligns with Nugroho and 

Sunjaya's (2021) findings, which noted enhanced problem-solving skills in elementary students when 

ICT tools were utilized. The large effect size (d = 1.16) for cognitive development gains further suggests 

that these learning models improve mathematical understanding and stimulate higher-order thinking 

skills. Such results align with the theoretical framework of constructivism, which posits that learners 

construct knowledge through their experiences and interactions, thus reinforcing the effectiveness of 

ICT-assisted learning tools in promoting deeper cognitive engagement. 

Moreover, the substantial increases in student engagement and motivation observed in the 

experimental group are consistent with the research conducted by de Brito Lima et al. (2021). They 

found that digital learning tools significantly enhanced student engagement within blended learning 

environments. The large effect sizes for engagement (d = 1.45) and motivation (d = 1.47) underscore 

the powerful role of ICT-assisted contextual learning in fostering intrinsic motivation. This aligns with 

the Self-Determination Theory (Sadaghian et al., 2020), which emphasizes the importance of intrinsic 

motivation in sustaining and enhancing students' engagement in learning activities. The study’s results 

suggest that ICT-assisted learning models effectively contribute to a more engaging and motivating 

educational experience by situating mathematical problems in real-life contexts and providing 

interactive digital tools. 

The findings also resonate with the work of Veresov and Veraksa (2023), who emphasized the 

value of digital tools in fostering interactive and personalized learning experiences. The ICT-assisted 

contextual learning models implemented in this study have successfully created an environment that 

addresses the diverse needs of young learners. These models facilitated a more engaging and effective 
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learning experience by making abstract mathematical concepts more tangible and relevant (Hülshoff & 

Jucks, 2024). 

The study's results strongly support the theoretical frameworks underpinning ICT-assisted 

contextual learning (Hülshoff & Jucks, 2024). The constructivist approach, which emphasizes active 

learning and social interaction, is evident in the improved cognitive development and engagement 

observed in the experimental group (Le & Nguyen, 2024; Qureshi et al., 2023). The effective integration 

of technology-enabled, more interactive, and contextually relevant learning experiences aligns with 

constructivist principles (Abedi, 2023). Furthermore, the findings align with Self-Determination Theory, 

as the increased engagement and motivation suggest that ICT-assisted contextual learning models 

enhance students' intrinsic motivation (Grandison, 2024). By presenting mathematical problems in real-

life contexts and utilizing interactive digital tools, these models have made learning more relevant and 

engaging for students, fostering a positive attitude toward mathematics. 

A distinctive feature of this study is its focus on elementary school students, a demographic that 

has received relatively less attention in research concerning ICT-assisted learning models (Khan, 2023; 

Suman et al., 2023). The significant improvements observed across all measured outcomes—

mathematical learning, cognitive development, and engagement—suggest that young learners are 

particularly responsive to such innovative approaches (Weiland et al., 2023). This finding has crucial 

implications for early mathematics education, highlighting the potential of incorporating technology 

early on to build a strong foundation in mathematical thinking and problem-solving skills (Bang et al., 

2023). 

Additionally, the study stands out for its comprehensive approach, which examines academic 

outcomes and considers cognitive development and affective factors such as engagement and motivation 

(Passeggia et al., 2023; Skinner, 2023). This holistic perspective provides a nuanced understanding of 

the impact of ICT-assisted contextual learning models, offering a broader view of student development 

beyond mere academic performance (Giannoutsou et al., 2024). 

In terms of theoretical implications, this study provides empirical support for integrating 

constructivist learning theory and Self-Determination Theory within the context of ICT-assisted 

mathematics education (Cousins, 2023). The findings suggest that technology-enhanced contextual 

learning environments can facilitate knowledge construction and intrinsic motivation when effectively 

implemented (Wei et al., 2023). This integration of cognitive and motivational theories offers a robust 

framework for designing effective educational interventions in the digital age. 

The substantial effect sizes observed across all outcomes emphasize the potential of ICT-assisted 

contextual learning models as a transformative tool for enhancing elementary mathematics education. 

These results challenge traditional approaches to early mathematics instruction and suggest a paradigm 

shift towards more interactive, context-rich, and technology-enhanced learning environments. Such a 
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shift could benefit young learners significantly, paving the way for more engaging and effective 

educational practices. 

 

4. CONCLUSION 

This research offers convincing proof of the success of ICT-based contextual learning approaches in 

improving primary school students' mathematical learning achievements, cognitive growth, and 

involvement. The significant impact of incorporating technology and contextual learning in elementary 

classrooms is evident in the substantial effect sizes for mathematical achievement, cognitive 

development, and student engagement and motivation. These results indicate that educational models 

incorporating ICT to enhance learning within specific contexts can produce a learning environment that 

is more interactive, engaging, and successful for young students, promoting both academic achievement 

and overall cognitive and emotional growth. The findings of this research have significant consequences 

for educational teachings and policies. They propose that investing in ICT infrastructure and creating 

technology-enhanced learning materials could have substantial advantages in elementary mathematics. 

Future studies should use long-term designs to investigate the lasting effects of ICT-supported contextual 

teaching methods and assess their effectiveness in various grade levels and academic subjects. This 

research provides important perspectives on educational technology and early math education. Showing 

how ICT-assisted contextual learning models benefit different aspects of student learning and 

development opens doors for more creative and successful approaches to elementary education in the 

digital era. As technology evolves, further research in this area will be crucial in harnessing its potential 

to enhance learning experiences and outcomes for young students. 
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