
AI-based personalized e-
learning modules [1] have
significantly advanced over
recent years, evolving into
sophisticated systems capable
of delivering tailored
educational experiences.

Despite these advancements,
the successful implementation
of AI technologies in e-learning
platforms necessitates the
adoption of robust and well-
established frameworks.

To address this, we propose
utilizing the Digital Twin (DT)
technology concept and
applying it within an e-learning
context to enhance
performance and user
engagement.
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The findings facilitate the identification
of engaging content areas versus those
that may deter user interest, offering a
detailed roadmap for optimizing content
strategy. By analyzing user behavior, the
results provide actionable insights into
the effectiveness of user interaction with
various platform sections, shedding light
on which features encourage longer
engagement, repeated visits, and overall
satisfaction.

Additionally, the results highlight
specific user actions and navigational
paths that correspond to heightened
interest and retention, allowing for the
creation of more targeted user
experiences. These insights reveal
common behavioral patterns that can
predict future engagement trends, such
as the likelihood of returning visitors or
content abandonment points. The
predictive power of this data is
instrumental in refining content delivery
strategies, enabling platforms to tailor
their offerings to align more closely with
user preferences.

This can lead to increased user
satisfaction, higher conversion rates,
and ultimately, stronger long-term
engagement

This study aims to:

(1) define key e-learning platform
performance indicators (KLIPs)
[2],

(2) develop and employ analysis and
visualization tools,

(3) construct a comprehensive DT
architecture for the e-learning
environment, and

(4) systematically collect and analyze
data from a prototype platform [3].

The data collected includes retention
times, click activity, and scroll
patterns. Analytical methods such as
exploratory data analysis and
descriptive statistics are employed to
interpret these data. Heatmaps are
generated to illustrate user
interactions, including scroll patterns,
click locations, movement
trajectories, attention focus, and
geographic distribution.

In conclusion, the application of DT
technology, augmented by AI,
demonstrates significant potential in
optimizing e-learning platforms. It
offers actionable insights for the
strategic placement of critical
information, content structuring, and
identifying elements requiring redesign
or further development.
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Figure 2. E-learning platform DT technology architecture

Figure 1. 4 Steps of data processing 
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