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ABSTRACT

User engagement is critical to the success of educational platforms, as it
directly impacts learning outcomes, retention, and overall user satisfaction.
This study investigates the differences in user engagement between
interactive and passive learning environments on digital educational
platforms, using a mixed-methods approach. Quantitative metrics such as
time spent on tasks, completion rates, and interaction frequencies were
collected through platform analytics, while qualitative data on user
satisfaction and perceived learning effectiveness were gathered through
surveys and interviews. A total of 40 participants were divided into two
groups: one engaged in an interactive learning experience featuring quizzes,
videos, and real-time feedback, while the other experienced a passive
learning format consisting primarily of lecture videos and reading materials.
The results reveal significantly higher engagement in the interactive learning
environment, with participants spending more time on tasks, completing
more content, and reporting greater satisfaction. The interactive group also
demonstrated higher interaction frequency and better quiz performance,
indicating that active participation promotes deeper cognitive involvement
and improved learning outcomes. These findings provide valuable insights
for educational platform designers, suggesting that incorporating interactive
elements can enhance user engagement and lead to more effective learning
experiences.

1. Introduction

User engagement plays a pivotal role in the effectiveness of digital educational platforms. It is
widely acknowledged that higher levels of engagement correlate with better learning outcomes,
retention rates, and user satisfaction. In recent years, educational platforms have adopted various
content delivery methods, ranging from interactive learning environments that actively involve
learners through quizzes, videos, and real-time feedback, to passive learning environments that
rely more on static content, such as recorded lectures and reading materials. Despite the widespread
adoption of both approaches, there remains a gap in understanding how these two types of learning
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environments impact user engagement, and more importantly, which approach fosters deeper
cognitive involvement and motivation.

This study aims to fill that gap by conducting a comprehensive analysis of user engagement in both
interactive and passive learning environments. By leveraging a mixed-methods approach, this
research combines quantitative analysis—such as time spent on tasks, completion rates, and
interaction frequencies—with qualitative analysis through user feedback, engagement surveys, and
interviews. This dual approach allows for a thorough exploration of not only how long and how
often users engage with educational content, but also their subjective experience, motivation, and
perceived learning effectiveness.

In the quantitative phase, platform analytics will be used to track engagement metrics for two
groups of students. The first group will interact with an interactive learning environment, designed
with multimedia content, quizzes, and real-time feedback, which encourages active participation.
The second group will experience a passive learning environment, where content is primarily
delivered through lecture videos and textual materials, with minimal interactivity. Metrics such as
the average time spent on tasks, course completion rates, and the number of interactions (e.g., quiz
attempts, video replays) will be collected and analyzed.

In the qualitative phase, user engagement will be assessed through structured interviews and
surveys administered after the learning sessions. Participants will provide feedback on their levels of
motivation, satisfaction, and perceived learning outcomes. The aim is to capture the subjective
aspects of engagement, such as how participants felt about the learning experience, whether they
found it stimulating, and how confident they are in the knowledge gained.

By combining these quantitative and qualitative approaches, this study offers a realistic and
innovative exploration of user engagement on educational platforms. The findings will not only
highlight the strengths and weaknesses of interactive versus passive learning environments but also
provide actionable insights for platform designers to create more engaging and effective educational
experiences. Furthermore, this research addresses a critical need in the field of online education,
where the demand for user-centered, engaging learning environments continues to grow as more
institutions and learners turn to digital platforms.

2. Related Work

User engagement has been extensively studied in the context of educational platforms, with research
focusing on how different learning environments affect both engagement and learning outcomes.
The distinction between interactive and passive learning has become a key area of exploration as
digital education evolves. Interactive learning environments, which typically include quizzes,
simulations, and real-time feedback, are widely recognized for their potential to promote active
participation and deeper cognitive processing. Studies have shown that learners tend to stay engaged
longer and achieve better retention when interacting with content that requires their active
involvement. Interactive elements not only facilitate immediate application of knowledge but also
allow learners to receive timely feedback, which has been linked to improved performance and
motivation. [1-2]

In contrast, passive learning environments, characterized by one-way content delivery such as
pre-recorded lectures and reading materials, often rely on the learner's motivation to engage with the
material. While passive learning is more traditional, and still commonly used in many educational
systems, it has been criticized for its inability to maintain high levels of engagement over time.
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Learners may lose interest when there are no interactive components, which can lead to lower
completion rates and diminished long-term retention. However, passive learning environments can
be effective for certain types of learners, particularly those who prefer self-paced, reflective learning
without the need for constant interaction. [3-5]

The evolution of digital learning platforms has introduced new ways to measure engagement,
primarily through platform analytics. Quantitative measures such as time spent on tasks, click rates,
video replays, and course completion rates have become standard metrics for assessing engagement
levels in both interactive and passive environments. These data points provide insights into how
often users engage with the content and whether they stay on task, offering a clearer picture of
behavioral engagement.[6-8]

Beyond quantitative measures, researchers have also emphasized the importance of qualitative
analysis to understand user engagement more comprehensively. Surveys, interviews, and
self-reported feedback are commonly used to gauge learners’ subjective experiences, including their
levels of motivation, satisfaction, and perceived learning effectiveness. These qualitative measures
are particularly valuable in assessing the emotional and cognitive dimensions of engagement, which
may not be fully captured through platform analytics alone.[9-11]

The distinction between engagement in interactive and passive learning environments has important
implications for educational design. While interactive learning has been shown to boost
engagement and motivation, it can also be resource-intensive to develop and maintain. In contrast,
passive learning environments are often easier to scale and implement but may suffer from lower
engagement levels if not carefully designed. Some studies suggest that a hybrid approach,
incorporating elements of both interactive and passive learning, may offer a more balanced solution,
catering to different learning preferences and needs.[12-13]

Despite the growing body of research on user engagement in digital learning environments, there
remains a need for comprehensive studies that combine both quantitative and qualitative
approaches to provide a holistic understanding of how different types of learning environments
affect user engagement. This study aims to address this gap by conducting a mixed-methods
analysis, offering both statistical data on user behavior and in-depth qualitative insights into learner
experiences in interactive and passive learning settings. This approach will provide actionable
recommendations for improving user engagement on educational platforms, helping educators and
platform designers create more engaging, effective digital learning experiences. [14-15]

3. Methodology

This study employs a mixed-methods approach to investigate user engagement in interactive and
passive learning environments on educational platforms. The methodology is structured to be
feasible within a master’s program, focusing on collecting both quantitative and qualitative data
through manageable participant numbers, time frames, and tools.

A. Participants
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The study will involve 40 participants, comprising a mix of undergraduate and graduate students.
Participants will be randomly assigned to one of two groups: one group will engage with an
interactive learning environment, while the other will use a passive learning environment. Both
groups will be balanced in terms of demographic variables such as gender, age, and prior experience
with digital learning platforms. Before the study begins, participants will provide informed consent,
and they will be fully briefed on the research procedures.

B. Experimental Setup

Participants will be exposed to two distinct learning environments. The interactive learning
environment will include multimedia content such as videos, quizzes, and real-time feedback
mechanisms that encourage active participation. Conversely, the passive learning environment will
rely on static content, such as lecture videos and reading materials, with minimal user interaction.
Each session will last 45 minutes, ensuring that both groups have equal time to engage with the
content.

The content for both environments will cover the same academic topic to ensure consistency. The
interactive group will receive prompts to take quizzes and engage with various interactive elements
throughout the session, while the passive group will simply view and read through the materials
without being prompted to interact.

C. Quantitative Data Collection

Quantitative data will be collected through platform analytics, focusing on key metrics that reflect
user engagement:

e Time Spent on Tasks: The total time participants spend actively engaging with the
learning content.

e Completion Rates: The percentage of content or tasks completed by participants within
the session.

e Interaction Frequency: For the interactive group, this metric will track how often
participants engage with quizzes and multimedia elements. For the passive group,
voluntary actions such as pausing or replaying videos will be measured.

o Quiz Performance: In the interactive group, quiz scores will be recorded to assess
engagement and learning outcomes.

These metrics will provide a comprehensive view of how participants engage with the platform and
content.

D. Qualitative Data Collection

To complement the quantitative data, post-session surveys and semi-structured interviews will be
used to gather qualitative insights:

o Survey: Participants will complete a post-session survey that includes a 7-point Likert
scale measuring aspects of engagement such as interest, motivation, and perceived ease of

56



M.Talebi et.al

International Journal of Advanced Human
Computer Interaction

use. Open-ended questions will explore user satisfaction and perceived learning
effectiveness.

Interviews: A subset of 10 participants from each group will be selected for
semi-structured interviews. The interviews will focus on participants’ subjective
experiences, specifically exploring their thoughts on the interactivity or lack thereof, and
how it influenced their engagement and motivation during the session.

E. Data Analysis

1. Quantitative Analysis:

Descriptive statistics will summarize the engagement metrics (e.g., time spent on tasks,
completion rates) for both groups.

ANOVA will be used to compare engagement differences between the interactive and
passive groups. Additionally, correlation analysis will examine relationships between
interaction frequency and quiz performance in the interactive environment.

2. Qualitative Analysis:

4. Results

Survey responses will be analyzed using thematic analysis to identify recurring themes
related to user engagement, motivation, and satisfaction.

The interview data will be transcribed and coded to explore deeper insights into
participants’ subjective experiences with both learning environments.

This study investigated user engagement in interactive versus passive learning environments on

educational platforms by analyzing quantitative data (e.g., time spent, completion rates, interaction

frequency, quiz performance) and qualitative data (e.g., satisfaction). The following sections present
the key findings, supported by visualizations.

1. Time Spent on Learning Tasks

As shown in Figure 1, participants in the -
interactive learning group spent significantly a5¢
more time on tasks compared to those in the
passive learning group. The interactive group had H
a median time of 40 minutes, while the passive
group averaged around 30 minutes. This suggests
that interactivity encourages users to stay engaged
for longer periods.

Figure 1: Time Spent on Learning Tasks
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2. Completion Rates of Learning Tasks
In Figure 2, the completion rates for learning tasks were higher in the interactive group, with an
average completion rate of 85%, compared to 65% in the passive group. The higher completion rates

in the interactive group indicate that interactive elements (e.g., quizzes, feedback) may help maintain
user focus and motivation to complete tasks.

Figure 2: Completion Rates of Learning Tasks
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3. User Satisfaction Ratings

Figure 3 illustrates the satisfaction ratings across both groups. The interactive group reported higher
satisfaction levels, averaging around 6 out of 7, while the passive group had an average rating of 4.5.
Participants in the interactive group expressed greater satisfaction, likely due to the engaging nature
of quizzes and real-time feedback.

Figure 3: User Satisfaction Ratings
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4. Interaction Frequency in Interactive Group

Figure 4 shows the distribution of interaction frequency within the interactive group. Most
participants interacted with the platform 12-18 times during the session. These interactions,
including quizzes and video replays, show that the interactive design promotes frequent engagement
with the content.

Figure 4: Interaction Frequency in Interactive Group

Number of Participants

12 14 16 18
Interaction Frequency (number of interactions)

5. Quiz Performance in Interactive Group

As seen in Figure 5, quiz performance in the interactive group was strong, with most participants
scoring between 75 and 85. The consistency in quiz performance suggests that interactivity not only
engages users but also supports effective learning outcomes.

Figure 5: Quiz Performance in Interactive Group
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5. CONCLUSION

This study explored user engagement in interactive versus passive learning environments on
educational platforms, using both quantitative and qualitative data to assess engagement metrics. The
results indicate that the interactive learning environment fosters significantly higher levels of
engagement compared to the passive approach. Participants in the interactive group spent more time
on tasks, completed a greater percentage of the learning materials, and reported higher satisfaction
levels. These findings suggest that the inclusion of interactive elements, such as quizzes and
real-time feedback, plays a crucial role in maintaining user attention and motivation.

The interactive group also exhibited more frequent interactions with the platform, further reinforcing
the idea that active engagement with content leads to better participation and involvement.
Additionally, the strong quiz performance in the interactive group demonstrates that such
engagement mechanisms not only enhance user attention but also support effective learning
outcomes. This indicates that when users are required to actively engage with the material, their
cognitive involvement increases, resulting in better retention and understanding of the content.

In contrast, participants in the passive learning environment showed lower completion rates, spent
less time on tasks, and reported lower satisfaction. The passive nature of the content delivery
appeared to limit engagement, suggesting that users may struggle to maintain focus when not
prompted to interact. These findings align with previous research that highlights the limitations of
passive learning for maintaining long-term engagement.

Overall, the results of this study suggest that incorporating interactive elements in digital educational
platforms can significantly enhance user engagement, learning outcomes, and overall satisfaction.
Future work could explore the impact of different types of interactivity and personalization to further
optimize engagement strategies in online learning environments. This research offers valuable
insights for educators and platform designers looking to create more engaging, effective digital
learning experiences.

6. FUTURE WORK

While this study has demonstrated the positive impact of interactive learning environments on user
engagement and learning outcomes, there remain several avenues for future exploration. One
promising area for future work is the personalization of interactive content. Tailoring the level and
type of interactivity to individual learners’ preferences and needs may further enhance engagement.
Personalized quizzes, adaptive difficulty levels, and customized feedback could be implemented to
cater to different learning styles and proficiency levels, potentially leading to even better learning
outcomes and satisfaction.

Another important area for future research is the longitudinal study of engagement. The current
study focused on a single 45-minute session, but a longer-term study could provide insights into how
engagement evolves over time. Investigating whether the benefits of interactive learning persist
across multiple sessions or diminish due to user fatigue or novelty effects could help refine the
design of educational platforms for sustained engagement.
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Further exploration could also focus on the role of different interaction modalities in enhancing
engagement. This study concentrated on traditional web-based interactions, but incorporating
emerging technologies such as virtual reality (VR), augmented reality (AR), or voice-based
interaction systems could provide a deeper understanding of how varied interaction types influence
engagement and learning outcomes.

Finally, there is an opportunity to investigate the cost-effectiveness and scalability of implementing
interactive elements in large-scale educational platforms. While interactivity appears to enhance
engagement, it is often resource-intensive to develop and maintain. Future research could explore
how to balance the level of interactivity with the practical constraints of platform design to ensure
that engagement-enhancing features are both sustainable and widely applicable across diverse
educational contexts.

By addressing these areas, future studies can build on the findings of this research to further optimize
the design of educational platforms, ensuring that they not only engage users but also support
effective, long-term learning experiences.
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