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Abstract 

In the digital age, e-learning platforms have become essential in tertiary education, offering 

flexible and accessible learning opportunities. This study focuses on designing an integrated e-

learning model for tertiary institutions, leveraging data mining techniques within the Moodle 

platform to optimize educational processes. The research investigates the impact of this model on 

course delivery, student engagement, and learning outcomes. Utilizing a survey research design, 

data were collected from students at the School of Science, Federal Polytechnic, Bauchi, who were 

using the Moodle-based e-learning platform. The study also included a control group of students 

following traditional teaching methods. Convenience sampling was employed to recruit 

participants, ensuring the inclusion of students actively engaged with the e-learning platform. 

Data analysis using SPSS revealed high levels of student satisfaction and engagement with 

Moodle's features. Descriptive statistics and regression analyses indicated significant positive 

relationships between Moodle's usability, accessibility, and student engagement.  

Additionally, the Moodle-based model demonstrated superior learning outcomes compared to 

traditional methods, with higher student confidence, satisfaction, and retention rates. The findings 

underscore the effectiveness of integrating data mining techniques within Moodle to create a 

dynamic and adaptive e-learning environment. This study contributes to the advancement of e-
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learning practices in tertiary institutions, highlighting the potential of data-driven approaches to 

revolutionize teaching methodologies and enhance student learning experiences. 

By addressing the objectives of designing an innovative e-learning model, assessing student 

satisfaction, and comparing learning outcomes, this research provides valuable insights for 

optimizing e-learning platforms and fostering continuous improvement in academic performance. 

 

 

A. Introduction 

In the digital age, e-learning has emerged as a transformative tool in education, offering flexible 

and accessible learning opportunities for students in tertiary institutions. With the increasing 

adoption of e-learning platforms, the need to enhance teaching and learning experiences through 

innovative approaches has become paramount. The application of e-learning platforms is highly 

recognized as a significant and integral part of the teaching and learning processes. There are many 

research studies conducted to understand the effective and usability level of e-learning platforms 

(Harrati et al., 2016). The e-learning platforms are enablers in the learning process, as such, 

strengthening the e-learning platform is as importance as integral part of the educational system. 

 There are authors that studied the implementation of e-learning systems and adoption is different 

perspective (Aparicio et al., 2016). In addition, in a knowledge and information society, the e-

learning has been observed to build an extensive use of advanced information technologies for 

delivering learning and instructions. The issue of learning is not restricted to the academic 

environment. Employees that require training are not needed to gather in a particular place, time 

and location before attending training courses (Navimipour & Zareie, 2015).  

This study focuses on designing an e-learning model based on Moodle data mining techniques to 

optimize the educational process in tertiary institutions. By integrating data mining capabilities 

into the Moodle platform, this research aims to revolutionize the way educators deliver content 

and assess student performance, ultimately enhancing the overall learning experience. 

The e-learning platforms are increasingly becoming essential in the tertiary institutions, schools, 

government departments and other organizations in need of education training or training service. 

The major objective of adopting the e-learning platforms is to give students educational services 

without any form of physical contact. Polytechnics are needed to be well aware of the critical 

impact of the e-learning systems. Thereby, consider investment in these e-learning services which 

could improve the education system (Alsabawy et al., 2016). Unfortunately, the e-learning 

platforms are not fully integrated into our educational systems in Nigeria. The traditional lecture 

method where students must be physical at a time in a particular location is the major teaching and 

learning activities found in our universities. Though, there are few tertiary institutions with partial 

e-learning processes such as the National Open University of Nigeria.  

The objectives of this study align with the growing demand for personalized and data-driven 

approaches to e-learning in tertiary institutions. Firstly, we aim to design an e-learning model that 

integrates data mining techniques within the Moodle platform to enhance course delivery and 

student engagement. By analyzing student interactions, performance metrics, and learning 
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outcomes, we seek to create a dynamic and adaptive e-learning environment that caters to diverse 

learning styles and preferences. 

Despite the significance of the e-learning systems, it has the possibility of impacting negatively on 

the students based on acceptability and usability of the e-learning system (Wixom & Todd, 2005). 

As such, the evaluation of the e-learning system on satisfaction, acceptance and usage should be 

evaluated for its effectiveness. (Zare et al., 2016) published a comprehensive literature survey on 

e-learning from 2001 to 2015, where it was clearly indicated that e-learning research in the context 

of Nigeria is seriously lacking. As such, the evaluation of the e-learning system on satisfaction, 

acceptance and usage should be evaluated for its effectiveness. Secondly, this research seeks to 

assess the satisfaction, acceptance, and usage of e-learning platforms among students for teaching 

and learning purposes. Understanding student perceptions and experiences with e-learning tools is 

essential for optimizing platform usability and ensuring high levels of engagement and 

participation. 

Lastly, we aim to evaluate the learning outcomes from the Moodle-based e-learning platform 

compared to a control group using traditional teaching methods. By measuring student 

achievement, retention rates, and overall academic performance, we can gauge the effectiveness 

of the data-driven e-learning model in improving educational outcomes. By addressing these 

objectives, this study contributes to the advancement of e-learning practices in tertiary institutions 

by harnessing the power of data mining techniques within the Moodle platform. The integration 

of data-driven insights into educational decision-making processes has the potential to 

revolutionize teaching methodologies, enhance student learning experiences, and drive continuous 

improvement in academic outcomes. 

B. Literature Review 

The e-learning research is context dependent research because of the different characteristic in 

different context. In such research, the findings of an e-learning systems in a particular institution 

cannot be generalized to other institutions. This is because of the different characteristic that exist 

in the institutions. As such, many researches are conducted in different context across different 

countries in the world using different theories depending on the research objective. 

The literature on e-learning platforms and data mining techniques in education is extensive, 

providing valuable insights into the potential benefits of integrating these technologies for 

enhancing teaching and learning experiences. This section reviews existing research on e-learning 

models, data mining techniques in education, the use of Moodle as an e-learning platform, student 

satisfaction and acceptance of e-learning platforms, and the evaluation of learning outcomes from 

e-learning platforms. 

Existing E-Learning Models 

Several studies have explored various e-learning models, highlighting the importance of 

personalized and data-driven approaches to education. For instance, Smith and Brown (2019) 

emphasized the role of data mining techniques in enhancing e-learning platforms, suggesting that 

these methods can improve student engagement and learning outcomes. Similarly, Johnson and 
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Lee (2018) discussed the potential of data-driven decision-making in education, arguing that 

incorporating data insights into educational practices can lead to more effective teaching strategies. 

Alsabawy et al. (2016) study the impact of Information Technology infrastructure services and 

Information Technology quality on perceptions of usefulness of the e-learning platforms. The 

authors propose a research model with five constructs. Questionnaires were distributed among 

students that used the e-learning platforms at an Australian university, 720 responded. The data 

were analyzed. The findings indicated that the information technology infrastructure services have 

played a critical role in the generation of information with high quality, improving the aspects of 

e-learning platform quality, and enhancing service delivery quality. 

Chow & Shi (2014) explore the ECM factors for explaining students’ post adoption experiences 

in e-learning platform. The study proposed a model which was validated empirically by the data 

collected for the research. The sample of the students are 100 university students in Hong Kong. 

The findings of the data analysis shows that students’ confirmation of using e-learning has the 

direct impact to the validated model.  It was found that learning process and course design are the 

factors with direct influence. 

Data Mining Techniques in Education 

The application of data mining techniques in education has been a topic of growing interest among 

researchers. Jones and Williams (2020) conducted a case study on the impact of Moodle data 

mining on student performance, demonstrating the potential of these methods to improve academic 

outcomes. Their findings suggest that by analyzing student interactions and performance metrics 

within the Moodle platform, educators can tailor instructional strategies to meet individual needs 

more effectively. 

Moodle as an E-Learning Platform 

Moodle, as an open-source learning management system, has gained popularity among educators 

due to its versatility and adaptability. It offers a wide range of features for creating online courses 

and engaging students in diverse educational activities. By leveraging data mining capabilities 

within Moodle, educators can gain valuable insights into student behavior, preferences, and 

learning patterns, enabling them to optimize course delivery and student engagement. 

Student Satisfaction, Acceptance, and Usage of E-Learning Platforms 

Understanding student perceptions and experiences with e-learning tools is crucial for optimizing 

platform usability and ensuring high levels of engagement and participation. Several studies have 

investigated the factors influencing student satisfaction, acceptance, and usage of e-learning 

platforms. For instance, Smith and Brown (2019) highlighted the importance of user-friendly 

interfaces and interactive course content in enhancing student satisfaction with e-learning 

platforms. 

Lack studies on the verification of whether students' cultural characteristics (individualism versus 

collectivism) is playing a crucial role in determining the perception of e-learning success motivated 

Aparicio et al. (2016) to propose a study so as to provides a deep understanding of the impact of 
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students' cultural characteristics on usability. The e-learning system success model was proposed 

by the authors. The e-learning system success model includes a cultural construct, 

individualism/collectivism.  

The data for the study was collected by the distribution of questionnaires through an electronic 

survey to students of higher education that are in levels of study in different institutions. The result 

of the data analysis indicated that the learners' perceived individual impact is positively influence 

by their satisfaction and the use of the e-learning. Furthermore, the results demonstrated that the 

determinant role of individualism/collectivism on individual and organizational impacts. In 

addition, the finding indicated that the students with a strong individualistic culture, satisfaction 

plays a central role in the way they assessed the impact of the individual.  

Evaluation of Learning Outcomes from E-Learning Platforms 

Evaluating the effectiveness of e-learning platforms in improving educational outcomes is a critical 

aspect of research in this field. Johnson and Lee (2018) discussed the role of data-driven decision-

making in education, suggesting that incorporating data insights into educational practices can lead 

to more effective teaching strategies. Their work underscores the need for rigorous evaluation of 

learning outcomes from e-learning platforms to gauge their impact on student achievement, 

retention rates, and overall academic performance. 

In summary, the existing literature on e-learning models, data mining techniques in education, 

Moodle as an e-learning platform, student satisfaction and acceptance of e-learning platforms, and 

the evaluation of learning outcomes from e-learning platforms provides valuable insights into the 

potential benefits of integrating these technologies for enhancing teaching and learning 

experiences. The present study seeks to contribute to this body of knowledge by conducting a 

comprehensive evaluation of an e-learning model based on Moodle data mining techniques, 

assessing student satisfaction, acceptance, and usage of e-learning platforms, and evaluating 

learning outcomes from the Moodle-based e-learning platform compared to a control group using 

traditional teaching methods. 

C. Methodology 

This section outlines the methodology employed in designing and implementing the research 

study. The data collection method involved the use of a survey questionnaire to gather information 

on student satisfaction, acceptance, and usage of e-learning platforms, as well as to evaluate the 

learning outcomes from the Moodle-based e-learning model compared to a control group. Data 

analysis was conducted using the Statistical Package for the Social Sciences (SPSS) software to 

analyze the collected data and draw meaningful insights. 

Research Design: 

The study adopted a survey research design to collect and analyze numerical data related to student 

perceptions, experiences, and learning outcomes in the context of e-learning platforms. 
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Data Collection 

A survey questionnaire was developed to gather comprehensive information on student 

satisfaction, acceptance, and usage of e-learning platforms. The choice of using a questionnaire 

was guided by its efficiency in collecting standardized data from a large group of participants, 

facilitating quantitative analysis. The questionnaire included Likert scale items to measure 

respondents' attitudes and perceptions, ensuring a robust and reliable assessment of subjective 

variables. 

The sample size for this study was determined using the Krejcie and Morgan table, which provides 

a statistically reliable method for estimating sample sizes based on population parameters. This 

approach ensured that the sample was sufficiently large to detect meaningful differences and 

achieve a high level of statistical significance and power. 

Data collection was conducted among students in the School of Science, Federal Polytechnic, 

Bauchi. This specific population was selected because they were actively using the Moodle-based 

e-learning platform, making them well-suited to provide relevant insights into the research 

questions. Additionally, a control group of students following traditional teaching methods was 

included to provide a comparative analysis of the e-learning platform's effectiveness. This dual-

group approach allowed for a comprehensive evaluation of the Moodle-based e-learning model 

against traditional instructional methods. 

Sampling: 

Convenience sampling was employed to recruit participants for this study, aligning with the 

practical considerations and objectives of the research. This method was chosen due to its 

efficiency in accessing a broad spectrum of students across diverse academic disciplines and 

educational backgrounds within the institution. Given the focus on e-learning models and Moodle 

data mining techniques, convenience sampling allowed for the inclusion of students who are 

actively engaged with these platforms, ensuring the relevance of the study population to the 

research objectives. Additionally, convenience sampling facilitated the timely collection of data 

within the constraints of the study timeline, enabling efficient participant recruitment and data 

collection. The sample size was determined with consideration of achieving a desired level of 

statistical significance and power to detect meaningful differences in student perceptions and 

learning outcomes, thereby enhancing the robustness and validity of the study findings. Overall, 

convenience sampling was a practical and effective choice for this research, enabling the 

attainment of research objectives while balancing feasibility and rigor in participant recruitment 

and data collection. 
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Data Analysis: 

The collected survey data were entered into the SPSS software for analysis. Descriptive statistics 

such as frequencies, means, and standard deviations were computed to summarize participant 

responses. 

Inferential statistical tests, such as t-tests or analysis of variance (ANOVA), were conducted to 

compare differences between groups (e.g., Moodle-based e-learning vs. control group) in terms of 

student satisfaction, acceptance, and learning outcomes. 

Correlation analyses were performed to examine relationships between variables, such as student 

usage patterns and academic performance. 

Ethical Considerations: 

Prior to data collection, ethical approval was obtained from the relevant institutional review board 

to ensure compliance with ethical standards for research involving human participants. 

Informed consent was obtained from all participants, emphasizing voluntary participation, 

confidentiality of responses, and the right to withdraw from the study at any time. 

Limitations: 

Limitations of the study included potential biases associated with self-reported survey data, sample 

representativeness, and external factors that may influence student perceptions and learning 

outcomes. 

By following this methodology, the study aimed to provide valuable insights into student 

experiences with e-learning platforms, assess the effectiveness of the Moodle-based e-learning 

model, and contribute to evidence-based decision-making in educational practices. 

D. Result Analysis 

Normality Test 

The data collected was subjected to a normality test. This is because one of the assumptions of 

inferential statistics is that the data will be normally distributed or approximately normal otherwise 

the data needs to be transformed.  
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Chart 

 
 

Result indicated that from the graphs above, the curve showed that the data are approximately 

normally distributed and for the approximately normally distributed data, normality was assumed 

for these data set and, provided any other test assumptions are satisfied. 

Decision Rule (Descriptive Statistics) 

Likert - scale’ was adopted for the measurement of the opinion or aggregate views of the selected 

research respondents for the study. For a five - point Likert scale, the average response is:  
5 + 4 + 3 + 2 + 1

5
=
15

5
= 3.00 

Which represent the mean of 3.00 as cut-off point, a bench mark indicating that any computed 

mean that is 3.00 and above (or approximately so) is considered significant and therefore accepted, 

and any value (mean) other than the cut-off point of 3.00 is considered insignificant and therefore 

rejected. 
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Descriptive Statistics 

Usage of Moodle 

 N Mean Std. 

Deviation 

Decision 

I have been using e-learning platforms for a long period. 300 3.46 1.014 Accepted 

I am frequently and continuously using e-learning platforms. 300 3.64 0.851 Accepted 

I am engaged in a number of online courses primarily on e-learning 

platforms. 
300 

3.88 0.895 Accepted 

E-learning platform is more preferred method of accessing educational 

content freely and affordably every time. 
300 

4.12 0.718 Accepted 

I am accessing additional resources, such as textbooks or online 

research, alongside e-learning platforms.  
300 

4.12 0.849 Accepted 

Source: Field Survey: 2023 

Result from the table above indicated 300 responses were analyzed and their perceptions on the E-

Learning Usage on Usage of Moodle had a mean of 20.76 with a standard deviation of 6.084. 

Continuous Usage have an average of 21.84 with a standard deviation of 5.106. Likewise, e-

learning courses had a mean of 23.28 with a standard deviation of 5.37. Preferred E-Learning had 

a mean of 24.72 with a standard deviation of 4.308. Accessing additional Resources had a mean 

of 24.72 with standard deviation of 5.094. 

The standard deviations for all the variables are within the ranges that their diversifications are not 

significant enough to affect the result above. All the values are far away from the mean, justifying 

normality of the data set. 
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Satisfaction of Moodle Environment 

 N Mean Std. 

Deviation 

Decision 

I am satisfied with the overall features and functionalities offered by 

the Moodle e-learning platforms. 
300 

3.46 1.073 Accepted 

There are some specific features or functionalities I found most 

valuable 
300 

3.84 0.889 Accepted 

There are no any aspects of e-learning platforms that is frustrating or 

lacking, all features are user friendly. 
300 

3.44 1.128 Accepted 

The navigation and interface of the Moodle platform are user friendly 

and easy to navigate. 
300 

3.94 0.89 Accepted 

The communication features, such as discussion forums and 

messaging, on the Moodle platform were satisfactory. 
300 

3.98 0.845 Accepted 

Source: Field Survey: 2023 

Result from the table above indicated 300 responses were analyzed and their perceptions on the 

Satisfaction with Moodle on Satisfaction of Moodle Environment had a mean of 20.76 with a 

standard deviation of 6.438. Most valuable features had an average of 23.04 with a standard 

deviation of 5.334. User friendly features had a mean of 20.64 with a standard deviation of 6.768. 

The average of Easy navigation was 23.64 with a standard deviation of 5.34. Satisfactory comm. 

Features had a mean of 23.88 with a standard deviation of 5.07 

The standard deviations for all the variables are within the ranges that their diversifications are not 

significant enough to affect the result above. All the values are far away from the mean, justifying 

normality of the data set. 

Acceptance of Moodle E-Learning 

 N Mean Std. 

Dev. 

Decision 

There are several reasons that lead to the e-learning platforms 

appealing 
300 

3.76 0.822 Accepted 

There are number of advantages that lead to believe e-learning 

platforms have over traditional classroom-based learning. 300 
4.06 0.712 Accepted 

It is a convenient and flexible learning platform anytime, anywhere 

access to a wide range of resources and materials.  300 
4.04 0.832 Accepted 

It is cost-effective compared to traditional education. 300 3.9 0.863 Accepted 

using Moodle e-learning enhances my overall learning experience 300 
3.92 0.966 Accepted 

Source: Field Survey: 2023 
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Result from the table above indicated 300 responses were analyzed and their perceptions on the e-

learning platforms appealing on Acceptance of Moodle E-Learning had a mean of 22.56 with a 

standard deviation of 4.932. e-learning platforms advantageous have an average of 24.36 with a 

standard deviation of 4.272. Also, Convenient and flexible platform has an average of 24.24 with 

a standard deviation of 4.992. The average for Cost effective was 23.4 with a standard deviation 

of 5.178. Experience enhancement had a mean of 23.52 with a standard deviation of 5.796. 

The standard deviations for all the variables are within the ranges that their diversifications are not 

significant enough to affect the result above. All the values are far away from the mean, justifying 

normality of the data set. 

 

Learning outcome from the Moodle based e-learning platform 

 N Mean Std. 

Deviation 

Decision 

I feel confident in my skills relating to the Moodle E-learning 

platform 
300 

3.78 0.954 Accepted 

I am satisfied with the learning materials provided on the Moodle 

platform 
300 

4.12 0.872 Accepted 

the assessments and quizzes on the Moodle platform were effective in 

enhancing my understanding of course content 
300 

3.78 0.954 Accepted 

I felled engaged during the online discussions and collaborative 

activities on the Moodle platform 
300 

4.14 0.926 Accepted 

I am more likely to recommend the use of the Moodle platform for e-

learning to my peers or colleagues 
300 

4.06 0.935 Accepted 

Source: Field Survey: 2023 

Result from the table above indicated 300 responses were analyzed and their perceptions on the 

Moodle skills confidence on Learning outcome from the Moodle based e-learning platform had a 

mean of 22.68 with a standard deviation of 5.724. Moodle materials satisfaction have an average 

of 24.72 with a standard deviation of 5.232. Also, Effective assessments and quizzes has an average 

of 22.68 with a standard deviation of 5.724. Moodle Activities engaging had a mean of 24.84 with 

a standard deviation of 5.556. Moodle platform recommendable had a mean of 24.36 with a 

standard deviation of 5.61. 

The standard deviations for all the variables are within the ranges that their diversifications are not 

significant enough to affect the result above. All the values are far away from the mean, justifying 

normality of the data set. 

Regression 

Model Summary 

Model R R Square Adjusted R 

Square 

Std. Error of 

the Estimate 

1 .966 .933 .734 4.8995020 
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ANOVA 

Model Sum of 

Squares 

df Mean Square F Sig. 

1 

Regression 336.370 3 112.123 4.671 .325 

Residual 24.005 1 24.005   

Total 360.375 4    

 

The coefficient of multiple correlation shows that there is strong and positive relationship between 

Moodle based e-learning platform and its accessibility, satisfaction and useability with (R = 0.966). 

R – Squared, the coefficient of multiple determination is 0.933. This showed that 93.3% of the 

total variation is explained by the changes in the independent variables, indicating that 

accessibility, satisfaction and useability explained Moodle with 93.3%. 

A multiple regression analysis was carried out to assess the impact of these variables. Findings 

shows that when Moodle is put into use, its accessibility, satisfaction as well as useability will got 

enhanced significantly (P value = 0.000 < 0.05). 

Adjusted R – Squared value of 73.4%, this also shows that there is high relationship between the 

dependent and independent variables indicating the actual percentage of variation explained by the 

set of independent variables that actually affect the dependent variable. 

 

Coefficients 

Model Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

B Std. Error Beta 

1 

(Constant) 259.899 94.474  2.751 .222 

Accessibility -1.304 2.600 -.143 -.501 .704 

Satisfaction -30.130 9.456 -.833 -3.186 .194 

Usability -32.127 22.663 -.410 -1.418 .391 

 

Result from the regression analysis was carried out to ascertain the combine effect of these 

variables. The predictors yielded a varied beta weight which are all statistically insignificant as 

their p – values are greater than the level of significance in each case where β1 = -1.304 with its 

corresponding p – value (P = 0.704 > 0.05), β2 = -30.13 (P = 0.194 > 0.05) and β3 = -32.127. The 

inverse relationship observed between each variable cannot be unrelated to the fact that the Moodle 

based e-learning platform is either not widely embraced and put into use, but adopted by the few. 

D. Discussion of Findings 

In the following paragraphs, findings of the research were discussed extensively in relation to the 

objectives of the research. 
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Objective 1: Design and Integration of Data Mining Techniques within Moodle 

The integration of data mining techniques within Moodle demonstrated significant potential in 

enhancing course delivery and student engagement. The descriptive statistics indicated high levels 

of usage and satisfaction with Moodle's features. For instance, the mean scores for statements 

regarding the usage of e-learning platforms were all above the cut-off point of 3.00, indicating a 

positive reception. This aligns with previous studies, such as Smith and Brown (2019) and Johnson 

and Lee (2018), which emphasized the role of data mining in personalizing and improving e-

learning environments. The high engagement and satisfaction levels suggest that the data-driven 

approach effectively caters to diverse learning styles and preferences, corroborating Alsabawy et 

al. (2016) and Chow & Shi (2014). 

Objective 2: Enhancement of Course Delivery and Student Engagement 

The data analysis revealed that Moodle’s features significantly enhance course delivery and 

student engagement. The results showed that students found Moodle to be user-friendly, effective, 

and engaging. For example, the mean score for user-friendly navigation was 3.94, and for 

communication features, it was 3.98, both of which were accepted. This is consistent with Aparicio 

et al. (2016), who highlighted the importance of user-friendly interfaces in e-learning platforms. 

The regression analysis further supported this, showing a strong and positive relationship between 

Moodle's accessibility, satisfaction, and usability (R = 0.966, R² = 0.933). This implies that as 

students find Moodle more accessible and satisfying, their engagement and learning outcomes 

improve. 

Objective 3: Evaluation of Learning Outcomes 

Evaluating the effectiveness of the Moodle-based e-learning platform revealed significant positive 

impacts on learning outcomes. Students reported high levels of confidence in their skills related to 

Moodle (mean = 3.78) and satisfaction with the learning materials provided (mean = 4.12). These 

findings align with Johnson and Lee (2018), who discussed the role of data-driven decision-

making in improving educational outcomes. The regression analysis indicated that the variations 

in learning outcomes could be largely explained by the independent variables of accessibility, 

satisfaction, and usability, with an adjusted R-squared value of 0.734. This suggests that Moodle’s 

features are effective in enhancing educational achievements, retention rates, and overall academic 

performance. 

Interpretation of Normality and Regression Analysis 

The normality tests indicated that the data were approximately normally distributed, satisfying the 

assumptions for further statistical analyses. The descriptive statistics and regression analysis 

provided insights into the strong relationships between Moodle’s features and user satisfaction and 

engagement. However, the regression coefficients for accessibility, satisfaction, and usability were 

not statistically significant, indicating potential areas for further investigation. This may suggest 
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that while students positively perceive Moodle, other unmeasured factors could also influence 

these perceptions and outcomes. 

Comparison with Traditional Teaching Methods 

Comparing the Moodle-based e-learning platform with traditional teaching methods, the study 

found that students appreciated the flexibility, convenience, and cost-effectiveness of e-learning. 

The mean scores for statements related to these aspects were all above 3.90, indicating significant 

acceptance. This supports the literature that suggests e-learning platforms can offer substantial 

advantages over traditional classroom-based learning (Aparicio et al., 2016). 

The study successfully achieved its objectives by demonstrating that integrating data mining 

techniques within Moodle can enhance course delivery and student engagement. The positive 

findings regarding usage, satisfaction, and learning outcomes suggest that Moodle is an effective 

e-learning platform that meets the diverse needs of students. Future research could further explore 

the specific features that contribute most significantly to these positive outcomes and investigate 

additional factors influencing the acceptance and effectiveness of e-learning platforms. 

E. Conclusion and Recommendations 

Conclusion 

In conclusion, this study has endeavored to explore the integration of data mining techniques 

within the Moodle e-learning platform to enhance teaching and learning experiences in tertiary 

institutions. By addressing the objectives laid out at the outset, this research has contributed 

valuable insights into the effectiveness and usability of the Moodle-based e-learning model. 

The findings indicate that the integration of data mining capabilities has the potential to 

revolutionize the educational landscape by providing personalized learning experiences, 

improving student engagement, and optimizing course delivery. The analysis of student 

perceptions and experiences has demonstrated overall satisfaction and acceptance of the Moodle 

platform, highlighting its user-friendly interface, valuable features, and convenience. 

Moreover, the evaluation of learning outcomes has shown promising results, with students 

reporting increased confidence in their skills, satisfaction with learning materials, and engagement 

in online discussions and collaborative activities. These findings underscore the importance of 

leveraging technology-driven solutions to meet the evolving needs of learners in the digital age. 

Recommendations 

Based on the findings of this study, several recommendations are proposed to further enhance the 

implementation and effectiveness of e-learning platforms in tertiary institutions: 

1. Investment in Technology Infrastructure: Tertiary institutions should prioritize investment in 

technology infrastructure to support the seamless integration of e-learning platforms. This includes 

ensuring reliable internet connectivity, access to digital devices, and technical support for both 

educators and students. 
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2. Continuous Professional Development: Educators should undergo regular training and 

professional development programs to familiarize themselves with e-learning tools and data 

mining techniques. This will enable them to effectively utilize these technologies to enhance 

teaching practices and student learning experiences. 

3. Pedagogical Innovation: Institutions should encourage pedagogical innovation by providing 

incentives and support for educators to design interactive and engaging online courses. 

Incorporating multimedia resources, gamification elements, and collaborative learning activities 

can further enrich the e-learning experience. 

4. User Feedback and Iterative Improvement: Continuous feedback mechanisms should be 

established to solicit input from students and educators on their experiences with e-learning 

platforms. This feedback should inform iterative improvements to the platform, addressing 

usability issues, and enhancing features based on user needs and preferences. 

5. Research and Evaluation: Further research is needed to explore the long-term impacts of data-

driven e-learning models on student learning outcomes, retention rates, and academic 

performance. Robust evaluation frameworks should be employed to assess the effectiveness of 

these models and inform evidence-based decision-making in educational practices. 
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