Comparing Learner Engagement in Traditional and AI-Enhanced Learning Management Systems
Abstract
This research proposal outlines a study designed to compare learner engagement in higher education settings using two different Learning Management Systems (LMS): Moodle, a traditional LMS, and Coursa, an AI-enhanced LMS. The study will employ a mixed-methods approach, combining quantitative and qualitative data collection and analysis, to examine the impact of LMS type on overall, cognitive, emotional, and behavioral engagement. The findings are expected to contribute to the understanding of how LMS design, particularly the integration of AI, influences learner engagement and to provide practical implications for the design of effective digital learning environments.
1. Introduction
1.1 Background and Context
The integration of technology has become a defining characteristic of contemporary higher education, fundamentally reshaping the learning experience. Learning Management Systems (LMSs), which initially served as repositories for course materials, have evolved into dynamic platforms that support a wide range of pedagogical activities, including interaction, collaboration, and personalized instruction. This evolution has been significantly influenced by the advancement of Artificial Intelligence (AI), which has enabled LMS platforms to adapt to individual learner needs and behaviors in real-time.   
As educational institutions increasingly adopt diverse LMS solutions, ranging from established systems like Moodle to innovative AI-driven platforms like Coursa, it is crucial to investigate their relative effectiveness in fostering student engagement. Moodle, known for its open-source architecture and flexibility, provides a comprehensive suite of tools for course management and delivery. In contrast, AI-enhanced LMS platforms like Coursa utilize machine learning algorithms to offer adaptive feedback, personalized learning pathways, and predictive analytics for early intervention. While AI-driven features hold the potential to enhance learner engagement and instructional efficiency, they also raise important considerations related to ethical implications, such as data privacy and algorithmic transparency.   
Therefore, a thorough examination of how these different LMS types influence learner engagement is essential to inform evidence-based decision-making in online education and to guide the development of more effective and engaging digital learning environments.   
1.2 Research Problem
Learner engagement is a critical factor in predicting student success, persistence, and satisfaction in online learning environments. While extensive research has explored the concept of learner engagement within digital learning environments, a significant gap remains in studies that directly compare traditional LMS platforms with AI-enhanced alternatives. Much of the existing research tends to examine either the features of AI technologies in isolation or the design of structured LMS platforms without a comparative analysis. Consequently, there is a limited understanding of how AI-driven personalization specifically influences the key dimensions of learner engagement: cognitive, emotional, and behavioral.   
This lack of comparative research hinders the ability of educational institutions to make informed decisions regarding the selection and implementation of LMS platforms that effectively support and promote student engagement. To address this gap, this study aims to conduct an empirical comparison of learner engagement levels among students using Moodle, a traditional LMS, and those using Coursa, an AI-enhanced LMS.   
1.3 Research Questions
This study seeks to answer the following research questions:
· Main Research Question: How do traditional and AI-enhanced LMS platforms compare in their impact on overall learner engagement in higher education?
· Sub-Questions: 
How does the use of Moodle and Coursa influence the cognitive, emotional, and behavioral dimensions of learner engagement?
To what extent does prior online learning experience moderate the relationship between LMS platform type and learner engagement?
1.4 Aims and Objectives
The primary aim of this research is to compare learner engagement across Moodle and Coursa within higher education settings.   
The specific objectives of the study are:
· To examine the impact of LMS platform type (Moodle vs. Coursa) on overall learner engagement.   
· To assess differences in cognitive, emotional, and behavioral engagement between students using Moodle and Coursa.   
· To investigate the role of prior online learning experience as a covariate in the analysis of learner engagement.   
1.5 Significance of the Study
This study is significant because student engagement is a well-established predictor of various positive outcomes in online learning, including academic success, persistence, and satisfaction. As digital learning environments continue to expand and play an increasingly central role in higher education, it is crucial to understand how LMS platforms can be designed and utilized to effectively support and enhance student engagement.   
The findings of this research will provide empirical evidence on the impact of AI-enhanced LMS design on learner engagement outcomes. This evidence can inform the development and implementation of more responsive and learner-centered learning systems, offering practical guidance for educational institutions seeking to adopt platforms that foster sustained and meaningful engagement through adaptive and personalized learning experiences.   
2. Literature Review
2.1 Learner Engagement
2.1.1 Defining Learner Engagement
Learner engagement is a multifaceted construct that reflects the quality and quantity of students' involvement in the learning process. It encompasses the attention, interest, motivation, and effort that students invest in their learning activities. Rather than being a fixed trait, learner engagement is dynamic and emerges from the complex interactions between learners, instructors, peers, and the learning environment. It includes both observable behaviors, such as participation and task completion, and internal states, such as motivation and affect, that contribute to academic success and sustained learning.   
2.1.2 Dimensions of Learner Engagement
Fredricks, Blumenfeld, and Paris (2004) proposed a widely recognized framework that identifies three key dimensions of learner engagement:   
· Behavioral Engagement: This dimension refers to students' active participation and involvement in learning activities, including attendance, task completion, and classroom participation.   
· Emotional Engagement: This dimension encompasses students' affective reactions to the learning environment, such as interest, enjoyment, enthusiasm, and a sense of belonging.   
· Cognitive Engagement: This dimension involves students' investment in learning, including their use of learning strategies, critical thinking skills, and self-regulation to master complex material.   
These three dimensions are interconnected and contribute to overall learner engagement. Research has consistently demonstrated that higher levels of engagement across these dimensions are associated with improved academic performance, increased motivation, and greater persistence in educational settings.   
2.1.3 Theoretical Perspectives on Learner Engagement
Several theoretical frameworks offer valuable insights into the factors and processes that influence learner engagement, particularly in technology-enhanced learning environments:
· Self-Determination Theory (SDT): Developed by Deci and Ryan (2000), SDT posits that learners are more likely to be intrinsically motivated and engaged when their basic psychological needs for autonomy (a sense of control), competence (a sense of mastery), and relatedness (a sense of belonging) are met. LMS platforms that provide students with choices, opportunities for feedback, and collaborative activities can support these needs and foster engagement. However, SDT does not explicitly address the role of technology or AI in shaping learner engagement.   
Social Cognitive Theory (SCT): Articulated by Bandura (1986), SCT emphasizes the role of self-efficacy, which is learners' belief in their ability to succeed, as a key driver of engagement. LMS platforms that offer clear learning paths, scaffolding, and opportunities for peer interaction and modeling can enhance self-efficacy and promote engagement. However, SCT may not fully account for the influence of the design and features of digital platforms on learner engagement.   
The Educational Interface Model: Proposed by Kahu and Nelson (2018), this model provides a holistic perspective on learner engagement, integrating the influence of institutional practices, technological design, and individual learner characteristics. It highlights the complex interplay between the learning environment and the learner's background, identity, and expectations. While this model offers a comprehensive understanding of the factors that shape learner engagement, it can be challenging to apply in quantitative research.   
2.1.4 Philosophical Positioning
This study adopts a post-positivist philosophical paradigm, which recognizes that while objective reality exists, our understanding of it is inherently influenced by human perspectives and limitations in measurement. Within this paradigm, ontology is critical realist—accepting that reality exists independently of human perception, but it can only be approximated through careful, systematic inquiry. Epistemologically, the study takes a modified objectivist stance, acknowledging that while knowledge can be gained through empirical observation and measurement, it is always subject to error, bias, and the context of the observer.
This ontological and epistemological orientation justifies the use of quantitative methods such as structured surveys and statistical analysis, which aim to uncover patterns and relationships in learner engagement across LMS platforms. At the same time, the paradigm is flexible enough to accommodate qualitative approaches, such as semi-structured interviews, that capture individual experiences and contextual factors that cannot be fully quantified. This dual focus aligns with the pragmatic methodological orientation of the study, which values the use of multiple methods to address research questions in a comprehensive and practical manner.
Adopting a post-positivist stance is particularly appropriate for educational research involving technology-enhanced environments, where the complexity of human behavior, social interaction, and digital systems necessitates a balanced approach that combines rigor with interpretive insight. It enables the researcher to investigate not only measurable outcomes, such as engagement scores, but also the underlying mechanisms and perceptions that shape learners' experiences with AI-enhanced and traditional LMS platforms.
2.2 Learning Management Systems (LMS)
2.2.1 Traditional LMS: Moodle
Moodle is a widely used open-source LMS known for its flexibility and extensive set of features for course management. It supports various instructional activities, including content delivery, communication through forums and messaging, and assessment through quizzes and assignments. Moodle's open-source nature allows instructors to customize their courses and adapt the platform to their specific needs. However, the effectiveness of Moodle in fostering learner engagement depends largely on how instructors utilize its features and integrate pedagogical strategies. Without intentional design that incorporates interactive and learner-centered approaches, Moodle may not fully realize its potential to enhance engagement. Furthermore, Moodle lacks built-in adaptive features, which can lead to varied learning experiences depending on the instructor's design choices.   
2.2.2 AI-Enhanced LMS: Coursa
Coursa represents a newer generation of LMS platforms that integrate AI to personalize and enhance the learning experience. These platforms leverage AI algorithms to analyze learner data in real-time and provide adaptive content, personalized feedback, and predictive analytics to identify students who may be at risk of disengagement or academic difficulty. AI-enhanced LMS platforms aim to create individualized learning pathways that adapt to each student's learning pace, preferences, and performance. While these features offer potential benefits for increasing learner motivation and academic outcomes, they also raise ethical concerns related to data privacy, algorithmic bias, and the potential for over-reliance on technology.   
2.3 AI in Education and Learning
Artificial intelligence (AI) is rapidly transforming various sectors, and education is no exception. AI applications in education range from intelligent tutoring systems and personalized learning platforms to automated grading and administrative tasks. AI has the potential to personalize learning experiences by adapting content, pacing, and feedback to individual student needs. AI-powered LMS platforms can analyze student data to identify learning patterns, predict performance, and provide targeted interventions. However, the integration of AI in education also raises important ethical considerations, such as data privacy, algorithmic transparency, and the potential impact on the role of educators.   
2.4 Learner Engagement in LMS Environments
Research on learner engagement in LMS environments has explored various factors that influence student involvement and success. Studies have examined the role of LMS features, instructional design, social interaction, and learner characteristics in shaping engagement outcomes. Findings suggest that LMS platforms that support active learning, collaboration, and communication tend to foster higher levels of engagement. Personalized learning strategies, such as adaptive content and individualized feedback, have also been found to enhance student motivation and engagement. However, more research is needed to compare the effectiveness of different LMS types, particularly traditional versus AI-enhanced platforms, in promoting learner engagement.   
2.5 Research Gap
Despite the growing body of research on learner engagement and the increasing use of AI in education, there is a notable gap in studies that directly compare learner engagement in traditional and AI-enhanced LMS platforms. While previous research has examined the impact of specific LMS features or AI applications on learning outcomes, there is limited empirical evidence on how these different LMS types influence the various dimensions of learner engagement (cognitive, emotional, and behavioral). This study aims to address this gap by providing a comparative analysis of learner engagement in Moodle (traditional LMS) and Coursa (AI-enhanced LMS), contributing valuable insights to the field of educational technology and informing the design and implementation of effective digital learning environments.   
3. Methodology
This study employs a mixed-methods research approach, combining quantitative and qualitative data collection and analysis techniques, to provide a comprehensive understanding of the impact of LMS platform type on learner engagement. Pragmatism serves as the guiding paradigm, prioritizing the use of diverse methods to address the research question effectively. This approach allows for the strengths of both quantitative (generalizability, statistical analysis) and qualitative (in-depth understanding of experiences) methods to complement each other. This research will be conducted over a 12-month period and will consist of four main phases:
· Phase 1: Planning and Preparation (Month 1-3): In this phase, the existing literature will be thoroughly reviewed, and the research instruments will be finalized. Additionally, the necessary ethical approvals will be obtained from the university, and the study participants will be selected and invited to participate.
· Phase 2: Data Collection (Month 4-6): In this phase, quantitative and qualitative data will be collected through questionnaires and interviews. Data collection will be conducted in full compliance with ethical principles and with strict adherence to participant privacy.
· Phase 3: Data Analysis (Month 7-9): In this phase, the collected data will be analyzed using appropriate statistical methods (for quantitative data) and content and thematic analysis (for qualitative data).
Phase 4: Interpretation of Results and Report Writing (Month 10-12): In the final phase, the analyzed results will be interpreted, and the final research report will be prepared and compiled. This report will include a discussion of the findings, a comparison with the existing literature, conclusions, and recommendations for future research   
3.1 Research Design
The quantitative component of the study utilizes a quasi-experimental, post-test-only design to compare learner engagement outcomes between students using Moodle and those using Coursa. Analysis of Covariance (ANCOVA) will be employed to determine the effect of the LMS platform (independent variable) on overall, cognitive, emotional, and behavioral engagement (dependent variables), while statistically controlling for prior online learning experience (covariate). This design facilitates the isolation of the LMS platform's impact on engagement while accounting for a potential confounding variable.
The qualitative component involves semi-structured interviews to explore students' perceptions and experiences with each LMS platform, focusing on the nuances of their engagement and the factors that influence it.
3.2 Participants
Participants will be undergraduate students enrolled in fully online courses at a medium-sized university in [Country]. A total of 200 students will be recruited for the study, with 100 students using Moodle and 100 students using Coursa to ensure equal group sizes for comparison.
A stratified random sampling strategy will be used to select participants, ensuring representation from diverse academic disciplines and varying levels of prior online learning experience. Eligibility criteria will include completion of at least one online course prior to the study. Demographic information, including age, gender, academic major, and prior experience with online learning, will be collected to provide a detailed profile of the sample and allow for further analysis.
3.3 Materials and Instruments
Learner engagement will be assessed using the User Engagement Scale (UES). The UES is a validated instrument comprising 20 items across three subscales: cognitive engagement (7 items), emotional engagement (6 items), and behavioral engagement (7 items). Responses will be recorded on a 5-point Likert scale ranging from "strongly disagree" to "strongly agree." The UES has demonstrated high internal consistency (Cronbach’s α > .85) and has been widely applied in research on digital learning environments. The UES has demonstrated strong reliability and validity in measuring student engagement across digital environments. Its structured format allows for straightforward administration and comparison across groups. However, one notable limitation is its reliance on self-reported data, which may introduce social desirability bias or inaccuracies in self-assessment. Additionally, while the scale captures cognitive, emotional, and behavioral dimensions, it may not fully reflect deeper relational or social engagement aspects that emerge through peer interaction or instructor feedback.
  
Prior online learning experience will be measured using a self-report instrument. This instrument will ask participants to indicate the number of online courses previously completed and rate their familiarity with LMS platforms on a 5-point scale (e.g., from "not at all familiar" to "very familiar").
Semi-structured interview protocols will be developed to guide the qualitative data collection. These protocols will include open-ended questions designed to explore students' experiences with LMS platforms, their perceptions of engagement factors, and specific examples of how the platforms influence their learning. The interview questions will be designed to align with the research questions and explore themes emerging from the literature review. Semi-structured interviews offer rich, in-depth insights into participants’ subjective experiences, allowing researchers to explore complex and contextual factors influencing engagement. They also enable flexibility to probe further into emerging themes. However, online or virtual interviews can present challenges related to audio/video quality, reduced non-verbal cues, and potential discomfort for some participants, which may affect the depth or authenticity of responses.   
3.4 Procedure
Following ethical approval from the university's Institutional Review Board (IRB), participants will be recruited through course announcements and university mailing lists. Informed consent will be obtained from all participants before their involvement in the study.   
Quantitative data will be collected through an online survey administered at the end of the academic term. The survey will include the UES and the self-report instrument for prior online learning experience. Participants will be assured of anonymity and confidentiality.   
Qualitative data will be collected through semi-structured interviews conducted either in person or via video conferencing, depending on participant preference and availability. Interviews will be audio-recorded with participants' consent and transcribed for analysis.   
3.5 Data Analysis
Quantitative data will be analyzed using IBM SPSS Statistics (Version XX). Descriptive statistics (means, standard deviations, frequencies) will be calculated to summarize participant demographics and engagement scores. Inferential statistics, specifically ANCOVA, will be used to test the study's hypotheses, with LMS platform as the independent variable, learner engagement dimensions as dependent variables, and prior online learning experience as the covariate. Assumptions of ANCOVA (normality, homogeneity of variance, homogeneity of regression slopes) will be tested. Effect sizes (η²) will be calculated, and Bonferroni post-hoc tests will be conducted where necessary.   
Qualitative data will be analyzed using thematic analysis. Interview transcripts will be coded to identify recurring themes and patterns related to learner engagement, LMS platform features, and influencing factors. Thematic analysis will be conducted to complement the quantitative findings and provide a richer understanding of the data.   ANCOVA allows for statistical control of covariates, thereby enhancing the accuracy of comparisons between groups and reducing potential confounding effects. It is particularly useful in quasi-experimental designs where random assignment is not feasible. However, ANCOVA requires strict assumptions (e.g., homogeneity of regression slopes, normal distribution), which may not always hold in educational settings, thus potentially limiting the interpretability of results. In addition to the quantitative analysis, qualitative data from semi-structured interviews will be analyzed using thematic analysis, as outlined by Braun and Clarke (2006). This method involves a six-phase process: familiarization with the data, generating initial codes, searching for themes, reviewing themes, defining and naming themes, and producing the final report. Thematic analysis provides a flexible yet rigorous approach to identifying patterns and meanings across the dataset, allowing for rich interpretation of students’ experiences with different LMS platforms.
The strengths of thematic analysis lie in its accessibility, adaptability across epistemological positions, and ability to uncover nuanced insights that might not emerge through quantitative methods alone. It is especially effective in capturing context-specific engagement experiences and learner perspectives. However, its limitations include potential researcher bias during coding and interpretation, and a dependence on the researcher's skill and reflexivity to ensure credibility and trustworthiness. The quality of findings in thematic analysis is also strongly influenced by the depth and clarity of the interview data.


3.6 Ethical Considerations
Ethical approval will be obtained from the [Name of University] Institutional Review Board (IRB). The study will adhere to the ethical guidelines for research, ensuring the protection of participants' rights and well-being.   
Informed consent will be obtained from all participants after providing them with detailed information about the study's purpose, procedures, potential risks and benefits, and their right to withdraw at any time without penalty.   
Participants' anonymity and the confidentiality of their data will be strictly maintained throughout the study. Data will be stored securely and accessed only by the research team, in compliance with relevant data protection regulations (e.g., GDPR).   
Conclusion
This research proposal set out to explore how learner engagement differs between a traditional Learning Management System (Moodle) and an AI-enhanced platform (Coursa) in higher education contexts. The main research question focused on the extent to which the type of LMS influences cognitive, emotional, and behavioral engagement among undergraduate students.
The mixed-methods approach—combining quantitative data through validated engagement scales and qualitative insights from semi-structured interviews—was chosen to provide a comprehensive understanding of learner engagement from both statistical and experiential perspectives. This method aligns well with the pragmatic philosophical stance adopted in the study, as it allows for the triangulation of data and a nuanced interpretation of complex educational phenomena.
The anticipated findings of this study hold practical significance for universities and educators seeking to optimize online learning environments. Insights gained may guide the selection, design, and implementation of digital learning platforms that foster meaningful, sustained student engagement. Additionally, the study’s outcomes could inform future research in educational technology, particularly regarding the ethical and pedagogical implications of AI-driven learning tools.
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