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ABSTRACT

This research focused on investigating the impact of Learning Analytics (LA) and
Interactive Multimedia Experiences (EMI) on student learning. It aimed to explore the
connection between user experience and learning outcomes while identifying
feedback loops to enhance both user experience and learning outcomes. Previous
studies on the effectiveness of LA in improving student retention have produced
conflicting results, highlighting the need for further research to fully comprehend their
influence. The study also examined the relationship between multimedia elements,
such as their quantity and quality, and their effects on learning outcomes. A dynamic
hypothesis was formulated to establish a connection between LA, EMI, and the
learning experience, taking into account teacher enthusiasm. To investigate student
learning in a real-world scenario, the study employed group modeling and system
dynamics (GM/SD). This integrated approach provides valuable insights into the
interrelationships of educational decisions and can guide more informed data-driven
decision-making. Additionally, GM/SD can function as an effective tool for automating
data-driven decisions and enhancing students' learning experiences in multimedia
projects.
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I. INTRODUCTION

This research paper presents ongoing findings on the impact of Learning Analytics
(LA) and Interactive Multimedia Experiences (IME) on student learning. It seeks to
address two main research questions: How does the use of LA and IME influence
the student learning experience? How do these experiences contribute to improved
student learning? The paper reviews existing literature on the use of these
technologies in teaching, examining their effects on student learning, motivation, and
performance, and discusses implications for educators. It also proposes a feedback
approach to evaluate the effectiveness of teaching methods involving LA and IME.
The study aims to provide insights on the optimal integration of these technologies
into teaching practices for enhanced student success. Specifically, the study
investigates the relationship between LA use, User Experience, Interactive
Multimedia Experiences (IME), Learning Experience, Learning Interactions, and
Teacher Enthusiasm in a learning environment. A qualitative approach was
employed, including interviews and surveys with research experts who used a
learning platform with analytics. The results inform the design and implementation of
analytics in online learning environments to improve user satisfaction, learning
experience, learning interactions, and educator enthusiasm. Additionally, a
scientometric map is presented, depicting the different nodes around LA based on
defined keywords (Learning Analytics, Interactive Multimedia Experiences, User
Experience, Learning Experience). The map was created using the VOSviewer tool
(Van Eck, 2007).

Figure 1. Scientometrics map.



The scientometric map shows nodes related to research on learning, which are
connected to computer technologies, student development, business intelligence,
and patient management. Consequently, LA can help ensure that students receive
personalized and equitable learning experiences that maximize their academic
potential. We present the definitions of learning analytics, user experience,
interactive multimedia experience, and learning experience.

In this text, we delve into the world of Learning Analytics (LA), User Experience (UX),
Interactive Multimedia Experience (IME), and the Learning Experience. We explore
how these interconnected concepts contribute to enhancing educational outcomes
and creating meaningful learning experiences. The text provides definitions of each
concept, highlights their significance in educational settings, and examines the
feedback loop that exists between them. By understanding the role of LA in creating
an IME and optimizing the learning and user experiences, we gain insights into how
data-driven analysis and user-centered design can shape the future of education.

Learning Analytics (LA) uses data and analytics techniques to analyze student
learning experiences, activities, and engagement. It helps inform teaching practices,
assess educational interventions, and improve learning materials (Hui, 2019;
Ferguson, 2012; Clow, 2013; Hwang, 2017).

User Experience (UX) in multimedia systems refers to the satisfaction and pleasure
gained from technology-mediated learning. It includes system performance, usability,
and factors influencing learners' psychological states. UX aims to create interactive
and meaningful experiences by addressing cognitive, motor, coordination, and
emotional needs (Yuan, 2014; Dirin, 2017; Sheshasaayee, 2017; Wulandari, 2019).

Interactive Multimedia Experience (IME) is a value-creating element in multimedia
systems. It addresses users' needs, interests, and expectations by influencing their
senses through storytelling using digital media (Peláez et al., 2022).

Learning Experience is the overall perception of users in a learning program,
including instruction quality, curriculum interactivity, engagement techniques, and
feedback effectiveness. It plays a crucial role in educational and professional
success (Dewey, 1938; Boud, 1993; You, 2020).

The feedback loop between LA, learning experience, and user experience is
important for enhancing the educational experience. LA collects and analyzes data
to evaluate the learning and user experiences, refining them and optimizing
educational materials accordingly. Qualitative analysis, surveys, interviews, and
usability testing are methodologies used to study this feedback loop (Hui, 2019;
Ferguson, 2012; Clow, 2013; Hwang, 2017; Yuan, 2014; Dirin, 2017; Sheshasaayee,
2017; Wulandari, 2019).



The study explores LA's role in creating an IME that improves educational outcomes.
It emphasizes user-centered attention, context identification, and value generation to
achieve meaningful learning experiences and enhance learning (Peláez et al., 2022).

II. METHODOLOGY

System Dynamics Modeling (SDM) and Group Modeling are effective methodologies
for studying the feedback loop between Learning Analytics (LA), learning experience,
and user experience (Sterman, 2002; Hovmand, 2014). SDM explicitly models the
complex interactions between these elements, allowing for the analysis of various
inputs and scenarios. It helps assess system impact, make informed decisions, and
identify areas for improvement (Barros et al., 2002). SDM is a powerful tool that uses
graphical modeling and simulation to understand and improve the dynamic behavior
of complex systems (Forrester, 1987). It allows for "what-if" analyses and provides
insights into decision-making processes. SDM's ability to capture nonlinear dynamics
makes it suitable for various domains, such as environmental management and
urban planning. Combining elements from SDM and Group Modeling can further
enhance understanding and gather valuable insights from experts (Hovmand, 2014;
Rouwette et al., 2002). By following a structured approach, including data gathering,
defining the model's scope, conducting group activities, introducing relevant theories,
designing the model structure, and analyzing the results, valuable insights can be
gained into participants' beliefs and behaviors about the system.

III. RESULTS

The results of this system dynamics analysis revealed how user experience,
interactive multimedia experience, learning experience, teacher enthusiasm, and
student engagement and performance are inextricably linked and how these factors
interact over time to shape the overall learning environment. Furthermore, the steps
applied in this study provide a valuable way to quickly identify potential areas of
improvement, enabling educators to prioritize areas of intervention and make
informed decisions about the best way to enhance the learning environment for their
students. We present the following relevant results.

A. Building the Reference Model

In a group modeling session, we explored the feedback relationships among LA,
Learning Experience, and Multimedia Systems to gain a better understanding of how
they interact.



Modeling has been discussed as a means to initiate a requirement-gathering
process in multimedia and software projects. Additionally, we explored how a
feedback cycle chart with elements of analysis can serve as a tool to establish
different feedback loops that improve the relationship between analysis and the use
of multimedia content, user experience, and the different actors involved.

The group model workshop proposed by the experts focused on the concept of the
reference mode. In the proposed model, participants worked together in groups to
discuss and evaluate a given learning landscape. Through a combination of
structured activities and independent reflection, each group member brings unique
perspectives and insights into their learning process. This would allow the group to
analyze, question, and assess their own and peers' learning experiences more
deeply. By engaging in this process, each member can better understand their
individual and collective learning capabilities, thus allowing them an opportunity to
improve how they use learning strategies and apply them to their learning
environment (see Figure 2).



Figure 2. The behavior of variables in time.

This workshop challenged the participants to work together in groups to analyze and
evaluate a given problem situation. Structured activities and independent reflections
were used to allow each member to bring their own perspectives and perceptions
into the learning process. By engaging in this process, individuals can better
understand their individual and collective learning skills, giving them the opportunity
to improve their use of learning strategies and apply them to their educational
environment. We present the main ideas and findings.

Learning analytics (LA) is a process of collecting, analyzing, and interpreting data
about learners to improve their learning experiences. LA can be used to identify
patterns and trends in student learning, to provide personalized feedback, and to
recommend resources and activities that are tailored to individual needs.



LA can be used to support teachers, inform teaching strategies, and ultimately
improve student outcomes. However, it is important to use LA wisely and to consider
all of the factors involved.

Here are some of the key points to consider when using LA:

● LA should be used to support teachers, not replace them. Teachers need to
understand the data and how to use it effectively in order to use LA
successfully.

● LA is not a predictive tool. It cannot be used to predict how a student will
perform in the future. However, it can be used to identify patterns and trends
in student learning, which can help teachers to provide more effective
instruction.

● LA should be used to personalize the learning experience. By understanding
each student's individual needs, teachers can recommend resources and
activities that are tailored to those needs. This can help students to learn
more effectively.

● LA should be used to improve the learning environment. By identifying gaps in
the learning process, LA can help teachers to make improvements that benefit
all students.

● The success of LA depends on the cooperation of all stakeholders, including
teachers, students, administrators, and multimedia designers. It is also
important to consider the contextual factors that may affect the
implementation of LA.

Overall, LA is a powerful tool that can be used to improve learning outcomes.
However, it is important to use it wisely and to consider all of the factors involved.

Here are some additional thoughts on the use of LA:

● LA can be used to identify students who are at risk of falling behind. This
information can be used to provide early intervention and support to those
students.

● LA can be used to track student progress over time. This information can be
used to identify areas where students are struggling and to make adjustments
to the learning plan.

● LA can be used to evaluate the effectiveness of teaching strategies. This
information can be used to improve the way that teachers teach.

● LA is a rapidly evolving field, and there are many new and exciting ways to
use it to improve learning. As LA continues to develop, it is important to stay
up-to-date on the latest research and practices.



B. Dynamic Hypothesis

The dynamic hypothesis integrates several feedback cycles, which will be explained
below. It accounts for the dynamics of LA and its improvement and effects on the
learning experience, teacher enthusiasm, and user experience.

Figure 3. The feedback loop between User Experience and Learning Experience.

The feedback cycle illustrated in the following figure shows how user experience
increases learning experience and in turn, how learning experience increases user
experience. This is a reinforcement-feedback loop.

Learning experience increases teacher enthusiasm, which in turn increases
students’ learning experience, as illustrated in this reinforcement feedback loop.



Figure 4. The feedback loop between Students' Learning Effectiveness and Teacher
Enthusiasm.

The consolidated dynamic hypothesis assumes that students generate learning
interactions, which in turn generate data that then generate recommendations, which
are used to improve the learning experience and user experience. This, in turn,
reinforces the user experience, which increases teacher enthusiasm, which in turn,
increases the learning experience. Finally, the learning experience reinforces
learning interactions; five feedback loops were identified here.



Figure 5. The Dynamic Hypothesis about the Influence of Learning Analytics and
Interactive Multimedia Experiences on Student Learning Experience

To evaluate the findings of the workshop, we applied an instrument asking experts to
check the strength of each relationship. We analyzed the variables used in the
hypotheses and the connections between them to ensure accuracy. This included
assessing the impact of multimedia systems, interactive technologies, personalized
learning paths, and feedback on learning experiences.



Figure 6. Answer from Experts about How Strong the Relationships Could be in the
Dynamic Hypothesis.

Experts generally support the existence of relationships among user experience,
interactive multimedia experience, and learning experience that are relevant to
learning outcomes. However, they have varying opinions on the exact relationship
between user experience and teacher enthusiasm. It is generally agreed that a
teacher’s enthusiasm, or lack thereof, can affect students’ engagement and success
in the learning process. However, further investigation and research are required to
evaluate the exact correlation between user experience and teacher enthusiasm. In
addition, engagement in multimedia experiences can contribute to student learning
outcomes.

IV. CONCLUSIONS

Group modeling and system dynamics are powerful tools for building expert
knowledge and understanding complex systems. These methodologies enable
experts to see the relationships and interactions between different components of a
subject, providing a better understanding of social, economic, and political problems.
They also enhance experts' ability to ask questions, analyze data, and develop
knowledge proactively and creatively.

The research findings demonstrate that system dynamics simulations are effective
for understanding system relationships, optimizing systems, and making informed
decisions. Simulations identify areas for improvement and provide insights into the
long-term implications of changes. However, the accuracy and reliability of
simulations depend on the quality of data, assumptions, and complex interactions.



To maximize the effectiveness of system dynamics simulations, further research is
needed in data science, artificial intelligence, machine learning, and advanced
modeling techniques. This research can refine data collection processes, validate
inputs, and improve the accuracy and realism of simulations. Additionally, in the
context of educational systems, exploring the potential of system dynamics
simulations in relation to student retention, user experience, teacher enthusiasm,
and learning outcomes is crucial for making effective decisions.

Despite their potential, there are limitations in the use of system dynamics
simulations. Creating realistic simulations requires access to sufficient data, and
certain assumptions must be made during model setup. Accurately predicting the
long-term effects of complex interactions also poses challenges.

To overcome these limitations, further research in the fields of data science, artificial
intelligence, and machine learning should be conducted. This research can enhance
data collection processes, validate inputs, and improve the accuracy of simulations.
Additionally, exploring more advanced modeling techniques can further enhance the
effectiveness of system dynamics simulations in understanding and forecasting
changes in systems.
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