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Abstract

This doctoral consortium paper investigates the design and implementation of a chatbot/smart assistant system for Massive
Open Online Courses (MOOCs) in Technology-Enhanced Learning (TEL). The research question focuses on improving the
effectiveness and user experience of a smart assistant in supporting learners during their learning journey. By addressing
significant issues in TEL, such as learner engagement, information overload, and personalized support, this paper proposes a
novel approach to improve learner support especially in MOOCs. The paper provides an overview of the current state of the
problem domain. Preliminary ideas, the proposed approach, and the obtained results are discussed, highlighting the unique
contribution of the PhD project. The applied research methodology is outlined, focusing on empirical investigation and the
iterative design process. The proposed solution aims to provide a more interactive and personalized learning experience that
differs from existing approaches by incorporating adaptive features, social interaction, and personalized recommendations.
Through this work, the thesis project aims to advance the field of TEL by providing a more effective and engaging learning

environment for MOOC participants.
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1. Introduction

Technology-enhanced learning (TEL) has made signif-
icant strides in recent years, with Massive Open On-
line Courses (MOOCs) becoming a popular and acces-
sible form of online education. However, despite their
widespread use, learners in MOOCs often face challenges
such as lack of engagement, information overload, and
the need for individualized support. To address these
issues, the integration of chatbots has gained attention
as a promising solution.

In this doctoral consortium work, the focus is on the
design and implementation of a smart assistant system
for MOOC:s in the TEL domain. The primary research
question revolves around (1) enhancing learner support
and accessibility in MOOCs with the help of a smart
assistant and (2) improving the effectiveness and user ex-
perience of the smart assistant to better support learners
during their learning journey. By framing these research
questions, the paper aims to contribute to ongoing ef-
forts to optimize the learner support provided by MOOC
platforms. There are significant problems in the TEL
field that hinder learners’ educational experiences. These
problems include the overwhelming amount of course
content, difficulty finding relevant information, and a lack
of personalized guidance. The proposed research project
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aims to address these problems by designing and imple-
menting a smart assistant that is responsive to learners’
individual needs, preferences, and learning progress.

To provide a comprehensive understanding of the prob-
lem domain, this paper reviews the current state of knowl-
edge, including the status of existing solutions. The PhD
project uses an applied research methodology that fo-
cuses on an iterative design process and empirical re-
search. Through user testing and feedback collection,
the effectiveness of the system and the user experience
are evaluated and iteratively refined.

Intelligent chatbot systems represent a promising so-
lution by leveraging natural language processing and
machine learning techniques. These chatbots can serve
as virtual learning companions that provide personalized
assistance, answer questions, and offer timely support.
By providing quick access to frequently asked questions,
course progress updates, content searches, and recom-
mendations, chatbots can bridge the gap between learn-
ers and the information they need, provide a sense of
personalized support, and encourage active engagement.

By identifying and solving these problems, the re-
search project aims to contribute to the TEL field by devel-
oping a chatbot/smart assistant specifically for MOOCs.
This solution aims to fill the gaps in personalized support,
access to course information, and interactivity, thereby
improving the overall learning experience and outcomes
in the MOOC context.
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2. ldentified Problems in the TEL
Domain

In the area of TEL, several significant issues have been
identified that pose challenges to learners in the context
of MOOC:s. These challenges relate to the lack of person-
alized support, limited access to course information, and
the lack of interactive learning tools.

Personalized support is a critical aspect of effective
learning experiences. In traditional face-to-face courses,
learners have the opportunity to interact with instructors
and classmates, receive individualized feedback, and ask
for clarification when needed. However, in MOOC:ss, it
is often difficult to provide individualized support due
to the large number of learners and the asynchronous
nature of the courses. Learners may find it difficult to
find tailored support for their specific needs, leading to a
decrease in engagement and motivation. [1]

Another problem lies in the limited access to course
information. MOOC platforms typically provide course
descriptions and syllabi, but learners may have difficulty
finding specific details such as prerequisites, course mate-
rials, or assessment methods. The lack of easily accessible
and comprehensive information about courses makes it
difficult for learners to make informed decisions about
their learning goals and progress.

In addition, the lack of interactive learning tools in
MOOCs can hinder learner engagement and active par-
ticipation. While these courses often offer video lectures,
quizzes, assignments, and sometimes even podcasts the
interactive elements are limited, and learners may miss
opportunities for hands-on exercises, collaborative activ-
ities, or immediate feedback. This lack of interactivity
can hinder the development of critical thinking skills,
problem-solving, and a deeper understanding of course
content.

3. Current Knowledge and
Existing Solutions

The current state of knowledge in technology-enhanced
learning highlights several existing solutions that have
been developed to address the challenges faced by learn-
ers in MOOCs. These solutions aim to provide support,
increase accessibility, and improve the overall learning
experience.

One common approach is the use of discussion fo-
rums or online communities within MOOC platforms
[2]. These forums allow learners to interact with faculty,
peers, and subject matter experts and facilitate knowl-
edge sharing, collaborative learning, and peer support.
Learners can ask questions, participate in discussions,
and ask for clarification. However, these forums often

face issues such as high participation rates, overwhelm-
ing amounts of information, and delayed responses,
which limit their effectiveness in providing timely and
individualized support. [3]

Another approach is the availability of course men-
tors or facilitators who can accompany learners on their
learning journey [4] [5]. Mentors provide individualized
support, provide feedback, and address learners’ ques-
tions and concerns. While mentors can provide valuable
assistance, their availability may be limited due to the
large number of learners in MOOCs. In addition, re-
sponse times can vary, which affects the immediacy of
support.

In terms of accessibility, MOOC platforms typically
provide course materials in a variety of formats, such
as video lectures, readings, and assessments. Still, learn-
ers may have difficulty finding certain information in
the courses, such as prerequisites, assessment details, or
additional resources. Navigating course content and ac-
cessing relevant information can be time-consuming and
frustrating, hindering learner progress and engagement.

4. Proposed Approach and
Preliminary Findings

The proposed approach focuses on the development of
an intelligent assistant specifically tailored for MOOCs
to improve learner support and accessibility. The chat-
bot initially enabled free communication, allowing users
to interact with the system in a natural way. However,
based on valuable user feedback, the chatbot was fur-
ther improved by integrating buttons to facilitate user
engagement and solve the common problem of users not
knowing what to ask or how to start.

Key features of the chatbot include quick access to
FAQs related to the MOOC platform, general information
about MOOC:s such as cost and duration, and instructions
on how to get started. Learners can also inquire about
their course progress and download their certificates, if
applicable. In addition, the chatbot has a keyword-based
content search function that allows learners to easily find
specific course materials or information within a course.
In addition, an external recommender-system has been
integrated into the chatbot, allowing it to suggest relevant
courses based on learners’ preferences and interests. In
the example conversation shown in 1, the chatbot helps
a user change her name and also performs this action for
the user.

Initial results show that the chatbot provides quick
and accurate answers to frequently asked questions and
retrieves price-related information. Users have found
the chatbot helpful in answering their questions and ac-
cessing relevant information in a timely manner. The
introduction of buttons has improved the usability of the
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chatbot by guiding users and making it easier for them
to interact with the system. However, the visibility of
the "Forward to a Human” feature, which allows users to
ask a real human for help, needs to be further improved
to ensure that users can easily access it when needed.

X
Helpdesk

Support Chat ~ Contact Form

The chatbot will be happy to help you with your problems or provide you with
more information. You can start a conversation by asking a question in English!

Hello! Welcome to the Support Chat.

How may | help you?
| want to change my name

You can change this information in your
profile. If you are logged in please go to
your profile. There you can change your
email address, name, display name or
date of birth. Click on the existing value,
enter a new value and click on the
checkmark.

| can also help you with this task. Do
you want me to change your name for
you?

Yes
No
Yes

Alright. What should the new name be?

| am now changing your name to

“Alexandra"
Figure 1: This figure shows the current status of the smart
assistant integrated into one of the MOOC platforms. Here,
the chatbot assists the user in changing their name.

Write a message

5. Applied Research Methodology

The applied research methodology follows a systematic
and iterative process to develop and evaluate the smart
assistant.

The first phase of the research methodology included
requirements gathering. Surveys and workshops were
conducted to understand the needs, expectations, and
problems of MOOC learners. This step helped identify
the specific functionalities and features that the chat-
bot should include to support learners and effectively
improve accessibility.

Based on the collected requirements, the design and
development phase was started. The conversation flow
of the chatbot was designed considering the natural lan-
guage processing capabilities and the user-friendly in-

terface. The integration of relevant modules, such as
the FAQs, course progress tracking, content search, and
recommendation systems, was implemented to provide a
comprehensive and personalized learning experience.

User testing is conducted to evaluate the performance
and usability of the chatbot. Learners are invited to in-
teract with the chatbot, and their feedback is collected
through surveys and observation. Thematic analysis
methods is used to analyze the data and gain insights
into the effectiveness of the chatbot and areas for im-
provement.

Based on the feedback received, iterative improve-
ments will be made to improve the functionality of the
chatbot and the user experience. During this iterative
development process, user suggestions and issues are
considered to ensure that the chatbot effectively meets
the needs of learners. The iterative nature of the method-
ology allows for continuous refinement and optimization
of the chatbot’s features.

Throughout the research process, the focus is on main-
taining a user-centered approach. Learner perspectives
and feedback are prioritized to ensure that the design and
features of the chatbot aligned with their expectations
and requirements.

The research methodology also involves collaboration
with MOOC platform providers and experts in the field
of TEL. Their expertise and insights contribute to the
development and evaluation of the chatbot and ensure
that it is in line with current trends and best practices in
the TEL field.

The applied research methodology in this project en-
ables the systematic development, evaluation, and im-
provement of the smart assistant.

6. Contribution to the TEL
Domain

The main contribution is to improve learner support and
accessibility. The chatbot acts as a virtual learning com-
panion, offering personalized help, answering questions
and providing timely support throughout the learning
process. By answering FAQs, updating course progress,
searching for content, and providing recommendations,
the chatbot bridges the gap between learners and the
information they need, fostering a sense of personalized
support.

In addition, the integration of the recommendation
module enhances the chatbot’s ability to suggest rele-
vant courses based on learners’ preferences and interests,
further increasing their learning experience and engage-
ment. This personalized recommendation feature con-
tributes to a customized and meaningful learning journey
for MOOC learners.
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In addition, the research project will explore future
ideas such as integrating a quiz module for review ques-
tions and providing recommendations for further reading
material. These ideas aim to increase learner engagement,
reinforce learning outcomes, and provide additional re-
sources to support learner knowledge acquisition and
application.

By developing and evaluating the intelligent assistant
in a MOOC context, this research project adds to the
existing body of knowledge in TEL. It provides insights
into the design, implementation, and evaluation of intel-
ligent chatbot systems to improve learner support and
accessibility in online learning environments.

Overall, the proposed research project provides an ef-
fective and innovative solution to the challenges faced
by MOOC learners. Through the use of chatbot technol-
ogy, the project enhances learner support, promotes en-
gagement, and provides personalized support, ultimately
improving the overall learning experience and outcomes
in the MOOC context.

7. Discussion

One key aspect is the effectiveness of the chatbot in terms
of learner support and accessibility. Preliminary results
have shown that the chatbot provides quick and accu-
rate answers to FAQs and offers personalized support.
However, it is important to conduct further research to
evaluate the chatbot’s performance on a larger scale and
gather more comprehensive user feedback. This would
help refine the chatbot’s capabilities and ensure that it is
responsive to the diverse needs of MOOC learners.

Another point is the impact of the chatbot on learner
engagement and motivation. By providing personalized
support, access to course information, and interactive
features, the chatbot is expected to increase learner en-
gagement. However, it is critical to explore the long-
term impact of using a chatbot in MOOCs and how it
affects learner motivation and persistence. Future studies
could investigate the impact of the chatbot on learner
self-efficacy, satisfaction, and overall learning outcomes.

In addition, the potential of integrating a quiz module
and providing recommendations for further reading ma-
terial represents an exciting direction for future research.
Investigating the impact of quizzes on learner retention
and knowledge consolidation, as well as exploring the
benefits of additional reading recommendations, could
provide valuable insights for improving the learning ex-
perience in MOOC:s.

Another important point to focus on are the limita-
tions and challenges of implementing a smart assistant
in a MOOC context. Factors such as language barriers,
technical limitations, and user acceptance need to be
considered to ensure the successful implementation and

adoption of the chatbot. Future research should address
these challenges and propose strategies to effectively
overcome them.

8. Conclusion

The proposed approach in this PhD research project
focuses on the development of an intelligent assistant
specifically tailored for MOOCs to improve learner sup-
port and accessibility.

By applying a systematic research methodology, in-
cluding requirements gathering, design and development,
user testing, and iterative improvements, preliminary re-
sults have demonstrated the chatbot’s effectiveness in
answering learners’ questions and providing timely as-
sistance. The integration of the recommendation module
and future ideas such as integrating a quiz module and
providing more reading recommendations are promising
to improve learner engagement and the overall learning
experience.

The contribution of this research project is to advance
the field of technology enhanced learning by develop-
ing an innovative solution that addresses the identified
problems in MOOCs. By providing personalized support,
encouraging learner engagement, and improving acces-
sibility, the chatbot helps improve the overall learning
experience for MOOC learners.

In terms of future work, several paths can be taken.
First, further evaluation of the chatbot’s performance and
usability on a larger scale would provide more compre-
hensive insights into its effectiveness and highlight areas
for improvement. Examining the chatbot’s long-term
impact on learner motivation, self-efficacy, and learning
outcomes would be valuable in evaluating its impact.

In addition, enhancing the capabilities of the chatbot
by integrating the quiz module and additional reading rec-
ommendations would improve its functionality and pro-
vide additional learning opportunities for MOOC learn-
ers. Evaluating the impact of these additions on learner
engagement, retention, and reinforcement would con-
tribute to ongoing research in this area.

In addition, overcoming the challenges of accessibility
in terms of language barriers, technical limitations, and
user acceptance would be critical to the successful use of
the chatbot in various educational contexts.
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