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The integration of chatbots into learning management systems (LMSs) has the potential to
significantly enhance the user experience (UX) in the context of higher education. However,
the lack of evidence-based guidelines for the design of such chatbots has diminished this
potential. This study proposes a set of guiding principles to improve the design of LMS
chatbots. A design science research approach was adopted to formulate the chatbot design
principles, drawing on insights from 12 LMS users (students, instructors and administrators)
at diverse higher education institutions, gathered during a design thinking workshop and
refined through expert evaluation. This study offers a framework for developing LMS chatbots
that prioritise UX, ensuring that LMS platforms remain an asset in Higher Education
Institutions (HEIs). The principles address various aspects, including technical mechanisms,
language usage, user experience and feedback mechanisms. Practically, it offers actionable
principles to enhance responsiveness, accessibility, personalisation and trust. Future research
should focus on the empirical evaluation of these principles in real-world implementations
and their applicability to Artificial Intelligence (Al)-enabled chatbots to validate their
effectiveness and broader impact on UX for users.

Contribution: This study proposes a structured, empirically grounded set of design principles
for LMS-integrated chatbots. It addresses user dissatisfaction and underutilisation in LMS
platforms by offering evidence-based guidance to enhance UX. It builds on and provides a
framework for improving chatbot-user interactions. Practically, it offers actionable principles
to enhance responsiveness, accessibility, personalisation and trust. This study thus supports
digital transformation in higher education by promoting more engaging, inclusive and
student-centred technology-enhanced learning environments.

Keywords: chatbots; design principles; design thinking workshop; higher education
institutions; learning management systems; user experience.

Introduction

Higher Education Institutions (HEIs) worldwide rely on learning management systems (LMSs) to
deliver course content, assess student learning and maintain effective communication. This
transforms the educational landscape by providing a platform for managing academic content
and facilitating interaction between students and educators (Turnbull, Chugh & Luck 2023).
Despite their widespread adoption, LMS platforms are underutilised (Simon et al. 2024) and
rarely provide an optimal user experience (UX) to LMS users (Yawisah et al. 2022). Existing user
support mechanisms characteristic of these systems are frequently inadequate, leading to user
dissatisfaction (Chen 2019) and, in some cases, prompting institutions to consider alternative
solutions.

A potentially effective approach to addressing these UX challenges involves the integration of
chatbots into LMS platforms. Chatbots are computer programs designed to replicate human
conversation, and are used over the internet (Slater 2022). Walraven (2024) is of the opinion that
chatbots should be fully integrated into the LMS platform to leverage existing resources such as
course materials, assignments and user data. This integration ensures accessibility and
relevance, as students can interact with the chatbot within a familiar platform. However, the
successful implementation of LMS-integrated chatbots is hindered by the absence of well-
defined design principles or guidelines specific to the LMS context. Existing chatbots often
function as generic frequently asked question (FAQ) assistants or virtual lecturers, lacking the
empirical foundation and integration necessary to significantly improve the UX of users
(Mendoza et al. 2022). This leaves a significant gap in our understanding of how to design
effective, user-centred LMS chatbots.
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This study bridges this gap by developing a set of empirically
grounded design principles for LMS chatbot design. Employing
a Design Science Research (DSR) methodology, this study
used a design thinking workshop to gather diverse perspectives
from 12 active LMS users, including students, instructors and
LMS administrators from various higher education
institutions. Their contributions provided practical insights
into user needs and experiences. Following this, the tentative
set of design principles was evaluated by four LMS experts,
comprising a project manager in university e-learning, two
senior learning designers (one at a university and one at a
private e-learning company), and the head of e-learning in
an education innovation unit, who provided professional
expertise to refine and validate the principles for broader
applicability and effectiveness.

The research contributes not only to practice through the
development of actionable design principles but also to
theory by offering insights into how chatbot integration can
enhance UX. As a result, this promotes greater adoption and
utilisation of LMS platforms.

Literature review

Learning management system platforms have become
integral to HEIs by providing a structured and efficient way
to manage educational resources, facilitate learning and
enhance access to education. They also enable institutions to
monitor, assess and improve learning standards (Sesay &
Sesay 2024). Learning management system platforms such as
Blackboard, Moodle, Canvas and Brightspace serve as
centralised repositories for course content, enabling seamless
distribution and access. An LMS is a server-hosted software
application that manages user, course and content
information, providing a flexible platform for teaching and
learning that overcomes the limitations of time and place
(Simon et al. 2024). The significance of LMS platforms in
HETISs lies in their ability to enhance the learning experience
and administrative efficiency. Saleh et al. (2022) and
Macayaon and Palomares (2023) emphasise LMSs’ role in
fostering student motivation and, consequently, academic
achievement. Learning management systems facilitate self-
regulated learning (SRL), personalised content delivery and
efficient administration through user-friendly web platforms.
This makes them essential for modern educational practices
(Al-Handhali, Al-Rasbi & Sherimon 2020; Walraven 2024).

Challenges and limitations of current learning
management systems

Despite their widespread adoption and advantages, LMS
platforms present various challenges, particularly related to
UX. One primary issue is the rigidity of LMS platforms as
they offer limited flexibility, which is needed for dynamic
teaching and learning approaches. Chen (2019) criticises
LMS platforms for being overly administrative and not
sufficiently fostering student-centred, interactive learning
experiences. Another significant challenge is the steep
learning curve associated with LMS platforms. This
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necessitates effective and continuous training for users to be
able to use these systems optimally (Allam et al. 2024;
Almusharraf 2024). Inadequate maintenance and technical
support can lead to substantial expenses and can potentially
negatively impact user satisfaction and engagement (Lamo,
Perales & De-la-Fuente 2022). Moreover, many LMS
platforms offer limited support for mobile devices, which
restricts accessibility and usability in an increasingly mobile-
dependent world. Improving mobile-friendly interfaces is
thus essential to supporting the growing use of smartphones
and tablets for educational purposes (Az-Zahra, Nurhayati &
Herlambang 2023).

User experience in educational technology

The integration of UX principles into educational technology
is important for creating engaging and effective LMSs
(Maslov, Nikou & Hansen 2021). As the field of UX design
continues to evolve, it encompasses a broad range of
disciplines and methodologies aimed at enhancing the
overall interaction between users and digital products. In the
context of LMSs, understanding and implementing good UX
practices can significantly impact user satisfaction and
educational outcomes.

To ensure the cohesive integration of LMS and UX elements
and considerations, it is essential to recognise that the
effectiveness of LMS platforms is intrinsically linked to their
usability and user experience. While LMS platforms provide
the infrastructure for educational content and administrative
functions, the success of these systems hinges on their ability
to offer an intuitive, user-friendly experience that meets the
diverse needs of users.

Factors affecting user experience in learning
management system

User satisfaction and engagement in LMS environments are
influenced by several interconnected factors that collectively
determine overall UX. Good UX in LMS is characterised
by an intuitive interface that meets a user’s psychological
need for autonomy, competence and relatedness, as well as
by facilitating efficient interactions (Hassenzahl 2008;
International Organization for Standardization [ISO] 2010).
In this context, a well-designed LMS creates a user-friendly,
enjoyable learning environment that directly supports
educational goals. Key elements that enhance UX include:

o Accessibility and aesthetics: LMS platforms must be
accessible to a broad audience, including users with
disabilities, and should be visually appealing. A design
that prioritises accessibility and attractive, consistent
aesthetics can significantly enhance engagement and
satisfaction (Cozlov & Zadorojnii 2022; Fleming 2023;
Stoesz & Niknam 2022). Conversely, poor visual design
and accessibility issues can detract from the user
experience.

e Ease of use and functionality: A positive UX is further
supported by platforms that are easy to navigate and
enable the user to perform tasks efficiently. Simplified
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interfaces that minimise complexity while offering
robust functionality are critical to improving user
interaction (Demir, Bruce-Kotey & Alenezi 2022;
Wenzel & Moreno 2022).

e Personalisation: Customisation features that allow LMS
platforms to adapt to individual user preferences enhance
the overall experience by ensuring that the system
remains relevant to each user’s needs (Heng et al. 2022;
Lima, Brito & Caldeira 2019).

Alternatively, factors such as excessive complexity, lack of
accessibility and system instability can frustrate users and
impair the learning experience (Liu et al. 2022; Ramesh,
Vermette & Chilana 2021; Vandeyar 2020). Recent research
suggests that enhancing attractiveness, efficiency and
dependability can alleviate these challenges (Ibrahim &
Aziz 2022).

Overall, addressing these UX challenges in LMS platforms
calls for the incorporation of user-centred design principles
that focus on making systems more accessible, interactive
and responsive through effective feedback mechanisms
(Almusharraf 2024; Walraven 2024).

Chatbots in education

Educational chatbots have become essential tools for enhancing
user support and engagement in learning environments
(Rane 2023). Their ability to provide immediate, personalised
assistance fosters interactive learning, making them
increasingly valuable in LMSs (Walraven 2024). Chatbots
serve various functions, from acting as digital tutors
(Hobert & Berens 2023) and supplementing instructors (Chen
et al. 2023), to supporting SRL (Ifelebuegu, Kulume &
Cherukut 2023). Frequently asked question bots also help
to address common queries efficiently.

Studies have highlighted chatbots” effectiveness in student
engagement, personalised learning and instructional
support. A systematic review by Kuhail et al. (2023) has
found that chatbots improve learning outcomes and student
satisfaction through interactive and flexible learning
methods. Additionally, they enhance motivation and
curiosity by providing timely assistance (Jei, Al-Rahili & Al-
Farani 2024). Their 24/7 availability ensures continuous
support, particularly benefiting remote students (Al-Sharhan
et al. 2020; Rocio & Wesley 2020).

Despite their potential, limitations such as limited student
involvement in chatbot design can impact their effectiveness
(Kuhail et al. 2023). However, their role in transforming
education through personalised and interactive learning
remains substantial.

Existing chatbot design principles

Properly formulated design principles are fundamental in
ensuring the creation of effective, user-friendly chatbots.
These principles capture and generalise the knowledge
gained from specific design instances, aiding in the design of
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artefacts that meet user needs and achieve desired objectives.
Existing research on chatbot design principles has identified
several key factors that contribute to effective and user-
friendly chatbot interactions. These principles focus on
enhancing transparency, engagement, adaptability, usability
and ethical considerations to improve user experience and
trust. The application contexts include virtual teams,
enterprises and educational settings. A summary of existing
chatbot design principles is provided in Table 1.

In addition to the general chatbot design principles outlined in
Table 1, Jung, Lee and Park (2020) examined design principles
for educational chatbots by analysing human—chatbot
interactions. Their study identifies the key roles that chatbots
play in education and presents specific design principles
tailored to each of these roles. These include tutor chatbots,
evaluator chatbots, responder chatbots, moderator chatbots
and peer-learner chatbots. Beyond these role-specific principles,
their study also emphasises broader design principles from a
UX perspective. Educational chatbots should maintain
consistency in platform components to ensure a seamless UX. It
is advised that they should further incorporate feedback
mechanisms to minimise user waiting time and to enhance
responsiveness. A natural conversational flow, including the
use of appropriate humour, can make interactions more
engaging and user-friendly. Additionally, chatbots should
provide clear user guidance and feature an intuitive interface to
enhance accessibility and ease of use. By adhering to these
principles, educational chatbots can be designed to optimise
learning experiences and improve overall user satisfaction.

Challenges in designing learning management
system-integrated chatbots

Integrating chatbots into LMSs presents distinct challenges
that go beyond those encountered in general educational
applications. The key challenges include:

TABLE 1: Existing chatbot design principles.

Principles Description

Transparency and human autonomy This principle ensures that chatbots are
transparent in their operations and
respect user autonomy, which is crucial

for maintaining trust (Benke 2020).

Feine, Morana and Maedche (2020)
propose principles for increasing user
engagement through interactivity. This
includes enabling the direct manipulation
of objects, contingent responses to user
input and visualising interaction metrics.

Engagement and interactivity

Adaptability and flexibility Chatbots should adapt their conversation
style and responses based on the user’s
preferred communication methods and
changing contexts, as suggested by Feine

et al. (2020) for enterprise chatbots.

Usability and proactivity Ensuring that chatbots are user-friendly
and initiative-taking in communication
enhances UX. Chatbots should notify users
about changes and handle errors

efficiently (Feine et al. 2020).

Ethical design principles, including
ensuring fairness, transparency and
respecting privacy, are paramount to
building trustworthy chatbots (Guo et al.
2022).

Ethical considerations

Note: Please see full reference list of this article: Swanepoel, M.M., Matthee, M. & Hattingh,
M.J., 2026, ‘Enhancing the user experience of learning management systems in higher
education: Chatbot design principles’, Transformation in Higher Education 11(0), a624.
https://doi.org/10.4102/the.v11i0.624 for more information.
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e Contextual adaptability: Chatbots must be flexible to
accommodate diverse LMS environments, course
structures and student demographics (Chaskopoulos
et al. 2022).

o Technical integration: Compatibility with various LMS
platforms, data security and maintaining system quality
are critical concerns (Asenahabi, Peters & Nambiro 2022;
Saroia & Gao 2019).

e User interaction and engagement: Chatbots should facilitate
meaningful, interactive learning experiences rather than
just answering questions (Kuhail et al. 2023).

e Usability for instructors: User-friendly interfaces are
essential to enable instructors to configure and update
chatbot functionalities efficiently (Ramandanis &
Xinogalos 2023).

e Scalability and consistency: Managing large user volumes
while maintaining response quality and system
performance is a major technical challenge (Rane 2023).

While chatbot design principles provide a structured
framework, LMS integration requires overcoming these
distinct challenges to ensure effectiveness.

User experience honeycomb framework

The UX Honeycomb Framework (Morville 2004) served as
the conceptual framework for this study, providing a
comprehensive structure to explore and evaluate user
experience beyond basic usability by encompassing multiple
interconnected facets that shape the overall interaction. This
model functions as a qualitative tool to assess how effectively
a product or service meets user needs, ensuring a holistic and
satisfying experience. By emphasising the integration and
balance of various UX elements, the Honeycomb Model
helps identify overlooked aspects in the early design stages,
making it particularly useful for refining chatbot design
principles within LMS platforms.

Additionally, the literature suggests that mapping out
tentative design principles in the UX honeycomb aids in
systematically addressing critical UX factors (Kim 2020). The
model also acts as a checklist for designers, helping them to
prioritise key objectives that align with user expectations
(Desmet & Hekkert 2007; Kim 2020). Furthermore, by
enabling comparisons across different cases, the Honeycomb
Model facilitates the development of practical guidelines that
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enhance user satisfaction and engagement (Lee & Kim 2017).
Given these advantages, this study adopts Morville’s UX
Honeycomb Model (see Figure 1) to ensure the use of a
holistic approach to designing chatbots for educational
environments.

The Honeycomb Model includes seven interconnected
hexagons, each representing a key facet of UX. These facets
include: Usefulness, Usability (how easy, effective, and
efficient the product is in helping users achieve their
objectives), Desirability (the appeal a product holds for the
users), Findability (how easily users can find, navigate, and
access the information or features), Accessibility (the extent
to which a product can be used by people with diverse
abilities, including those with disabilities), Credibility (the
degree to which users trust the product and the information
it provides), and Value (the meaningful benefits the product
delivers to users and stakeholders) (Morville 2004).

Morville’s Honeycomb Model underscores the importance of
harmonising these facets to create a successful and engaging

Desirable

Valuable

Findable Accessible

Credible

Source: Adapted from Morville, P., 2004, User experience design, Semantic Studio, viewed 19
May 2025, from https://semanticstudios.com/user_experience_design/

FIGURE 1: Morville’s (2004) Honeycomb Model of user experience.

Awareness of

B @@@@

Source: Adapted from Vaishnavi, V. & Kuechler, W., 2008, Design science research methods and patterns: Innovating information and communication technology, 1st edn., Auerbach Publications,

Boca Raton, FL
FIGURE 2: Design science research process steps or phases.
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UX. It serves as a qualitative measurement tool, which is
especially useful in the early design stages to ensure that no
aspect is overlooked (Lee & Kim 2017).

Research methods and design

A DSR strategy was identified as the most suitable approach
for developing chatbot design principles to enhance the user
experience of LMSs in higher education. Design knowledge
involves understanding the relationship between problem
and solution spaces while ensuring the reusability of
technology across various scenarios, users and time points
(Moller, Guggenberger & Otto 2020; Wache et al. 2022).

A five-phaseiterative DSR process, as suggested by Vaishnavi
and Kuechler (2008), was followed in this study, progressing
from problem awareness to conclusion. The phases of this
process are illustrated in Figure 2. Problem awareness
involves the gathering of information to become aware of the
problem and to get an understanding of it. The Suggestion
phase contributes towards a solution by suggesting objectives
of a potential solution. The next step (Development) involves
the development of the solution whereas evaluation of the
solution is done in the last phase. Note that this is an iterative
process. The DSR process is concluded by communicating
the results of the process. (Vaishnavi & Kuechler 2008).

Awareness

During the awareness phase, the researcher conducted a
comprehensive exploration to understand the research problem,
identify challenges, and determine gaps and inefficiencies in the
existing landscape. This phase highlighted a significant gap: the
absence of comprehensive guidelines in empirical research for
designing and developing LMS chatbots. The data collection
methods included personal experiences, informal discussions
with other users and a literature review. Anecdotal evidence
from first-hand or second-hand reports provided valuable
insights into the real-life issues faced by service providers.

Suggestion

This phase draws on the existing literature on design
principles and features. The need for these principles
emerged during the awareness phase of this research, where
empirical evidence highlighted gaps in LMS chatbot
guidelines. To address these gaps, the proposed design
principles were formulated based on the existing literature
and were enriched thereby. Additionally, Morville’s (2004)
UX Honeycomb Model was integrated to ensure a holistic
approach to UX enhancement.

Development

A Design Thinking workshop was initiated by the researcher,
as part of the third phase of the study, conducted on 25 May
2023 at the University of Pretoria, Hatfield Campus, with 12
participants drawn from diverse South African higher
education contexts. The participants included four students,
four lecturers and four LMS administrators (which included
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the scope of instructional designers, technical support staff
and curriculum developers) from both public and private
institutions, as well as universities of technology and
traditional universities. Using their diverse perspectives, the
team created a basic prototype chatbot using Figma software.
As regular LMS users, they provided critical insights into the
design, functionality and user experience of an LMS-integrated
chatbot, highlighting its potential to improve responsiveness,
accessibility and the overall learning experience. The data
collection methods included Figma screenshots, observations
and field notes. The researcher conducted non-participatory
observations from an adjoining room, separated by a one-way
glass window, to maintain an impartial perspective and
gather rich qualitative data. This approach documented the
practical application of the five stages of design thinking
developed by the Hasso Plattner Institute of Design at
Stanford University (see Figure 3) (Meinel et al. 2022). Using
their diverse perspectives, the team created a basic prototype
chatbot using Figma software. It is important to note that this
prototype served only as the visualisation of a potential LMS
chatbot and not as the final design artefact. The design
thinking workshop served as a dynamic platform for data
collection, aligning with the principles of The Hasso Plattner
Institute of Design at Stanford University (Meinel et al. 2022).
The workshop provided a better understanding of the context
and practical needs identified in the literature regarding UXin
the LMS environment (Parizi et al. 2022). The data collected on
tentative design principles is presented in Table 2.

Design thinking workshop outputs

The design thinking workshop outputs were analysed using
elements of the UX Honeycomb Model, focusing on end-user
perspectives, tasks, objectives and challenges within the LMS
user journey. Data sources included transcripts, observations,
participant worksheets and Figma screenshots. These
informed the development of a design artefact that embodies
a tentative set of design principles. While the design
principles aimed to tailor chatbot development to the specific
needs of LMS users, a data analysis using a Constant
Comparative Analysis method (CCA) revealed broader,
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Source: Photograph taken by Dr Maria Magrietha Swanepoel on 25 May 2023 at Tshwane
University of Technology in Pretoria, South Africa. Used with permission. No unauthorised
duplication allowed.

LMS, learning management system.
FIGURE 3: Participant worksheet 1 — Interview with a student.
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overarching

chatbot implementation.

By combining the findings from the design thinking
workshop with the proposed design principles formulated

requirements
functionalities that could be effectively addressed through

Page 6 of 10 . Original Research

related to features and during the suggestion phase, a set of tentative design
principles was developed. Each design principle was
structured according to the following components:
implementer, aim, and wuser; context; mechanisms;
subsidiary components or artefacts; and rationale

(see Table 2).

TABLE 2: Schema-Based Example of Design Principle 1.

Design principle: Responsive interaction

Structure

Components

For Implementer (1) to achieve or
allow Aim (A) for User (U)

in Context (C)

Employ Mechanisms M1, M2, M3 ...
involving Enactors E1, E2, E3, ...

Because of Rationale (R)

Implementer (1): Develop and maintain an LMS chatbot.
Aim (A): Optimise the UX by ensuring a smooth and efficient conversation through responsive interaction.

User (U): Individuals interacting with the LMS chatbot.

Context (C): The design principle is applicable within the context of the LMS. It considers boundary conditions (e.g. technical constraints),

implementation settings (e.g. integration with the LMS interface) and user characteristics (e.g. students, instructors). This is important as
these aspects influence the responsiveness of the chatbot.

Mechanisms (M):
Acts: Promptly interpreting and responding to user input.

Activities: Regularly updating the chatbot’s knowledge base for relevance.

Processes: Employing algorithms for efficient information retrieval.

Form/architecture: Designing an intuitive conversational interface.

Manipulation of other artefacts: Integrating with the LMS for seamless interaction.

Enactors (E):

E1: LMS administrators are responsible for chatbot maintenance.

E2: Users initiating and participating in chatbot interactions.

Subsidiary components/artefacts that can have their own design principles: Recognise that, within the LMS chatbot system, specific features
(e.g. NLP module, knowledge base) may have their own design principles.

Rationale (R): Responsive interaction enhances the UX by minimising response time, thereby facilitating efficient communication and

information retrieval. This principle is supported by user-centric design theories and empirical studies that emphasise the importance of
timely and helpful interactions for optimal user satisfaction within digital interfaces.

Source: Gregor, S., Chandra Kruse, L. & Seidel, S., 2020, ‘Research perspectives: The anatomy of a design principle’, Journal of the Association for Information Systems 21(6), 1622-1652. https://doi.
org/10.17705/1jais.00649

LMS, learning management system.

TABLE 3: Tentative set of design principles mapped with the user experience Honeycomb Model.

LMS chatbot design principles

UX Honeycomb Model Morville (2004)

DP1

DP2

DP3

DP4

DP5

DP6

DP7

DP8

DP9

DP10

DP11

DP12

DP13

DP14

DP15

DP16
DP17

Responsive interaction

Focused conversation

Transparency on capabilities
and limitations

Opt-out functionality

Appropriate tone and
language

Natural Language
Understanding (NLU)

Engaging visual elements
Ensure 24/7 availability

Embrace multilingual
support

Seamless integration into
an LMS platform

Progress tracking and
recommendations

Privacy and data security

Error handling and graceful
recovery

Human-agent handover

Continuous improvement
through feedback

Engaging personality

Information and resources

‘Useful: Ensuring that the LMS chatbot promptly responds to the user, minimises response time and optimises the UX. This aligns with the
usefulness aspect of UX as users find the chatbot’s responsiveness valuable in obtaining timely information and support within the LMS".

‘Usable: Effective conversation management is crucial to maintaining a conversation on the intended topic, sustaining a coherent and
purposeful dialogue with users. This aligns with the usability aspect of UX, ensuring that users can easily and efficiently interact with the
chatbot, enhancing overall usability within the LMS'.

‘Credible: The chatbot’s capabilities and limitations must be clearly stated to manage user expectations and contribute to the credibility of
the interaction. This ensures that users trust the information provided. This aligns with the credibility aspect of UX within the LMS".

‘Usable: The opt-out functionality grants users control over their interactions, aligning with the usability aspect of UX by respecting user
preferences. This enhances the overall usability of the chatbot within the LMS, accommodating diverse user needs’.

‘Desirable: The use of appropriate tone and language contributes to a positive and engaging UX, aligning with the desirability aspect of UX.
This ensures that interactions with the chatbot are not only functional but also enjoyable within the LMS’.

‘Useful: The implementation of advanced Natural Language Processing (NLP) techniques enhances the chatbot’s capacity to provide
pertinent and accurate responses. This aligns with the usefulness aspect of UX within the LMS, as users benefit from more effective and
relevant interactions’.

‘Desirable: Integrating visually appealing elements enhances engagement, aligning with the desirability aspect of UX. This contributes to a
more enjoyable and aesthetically pleasing UX within the LMS’.

Accessible: Ensuring 24/7 availability contributes to the accessibility aspect of UX, providing users with uninterrupted support whenever
needed within the LMS’.

Accessible: Incorporating multilingual support for linguistically diverse institutions enhances inclusivity and accessibility, aligning with the
accessibility aspect of UX within the LMS. This ensures that the diverse user base can effectively engage with the chatbot’.

‘Usable: The seamless integration of the chatbot into the LMS platform elevates the overall UX, contributing to the usability aspect of UX.
This fosters a cohesive and efficient environment for users within the LMS'.

‘Useful: Progress tracking and personalised recommendations enhance the usefulness of the chatbot. This helps students to stay focused
and continuously improve within the LMS platform’.

‘Credible: Adhering to data protection regulations and ensuring privacy and data security contribute to the credibility aspect of UX. This
establishes trust and confidence among users within the LMS'.

‘Credible: The chatbot’s ability to manage errors gracefully contributes to its credibility, minimising user frustration during interactions
within the LMS'.

‘Desirable: Recognising situations for human-agent handover ensures a desirable UX, providing necessary assistance when required within
the LMS'.

‘Credible: The incorporation of a chatbot’s capability to seamlessly transfer users to human-agent handover significantly bolsters its
credibility, effectively increasing the user’s trust’.

‘Usable: Regularly gathering user feedback and iterating based on it contributes to the usability aspect by improving efficiency and user
satisfaction within the LMS’.

‘Desirable: Developing a friendly and approachable personality in the chatbot contributes to a positive and engaging UX within the LMS'.

‘Useful: Creating an LMS chatbot that provides accurate, relevant and reliable information supports users in finding necessary resources,
aligning with the usefulness aspect of UX within the LMS'.

Source: Adapted from Morville, P., 2004, User experience design, Semantic Studio, viewed 19 May 2025 from http://semanticstudios.com/user_experience_design/ and Swanepoel, M., Matthee,
M., Hattingh, M. & Weilbach, L., 2024 ‘Enhancing UX in learning management systems: Leveraging design thinking for the development of Chatbot design principles’, in ICT education: 53rd annual
conference of the Southern African Computer Lecturers’ Association (SACLA 2024), Gqeberha, South Africa, July 17-19, 2024, Revised Selected Papers, pp. 143-144

LMS, learning management system; DP, design principle, UX, user experience.
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Evaluation

During this phase, feedback on the tentative design principles
was gathered using a questionnaire from four experts in LMS
design. These experts were presented with a real-life LMS
chatbot, specifically the Blackboard Chatbot (Anthology
Inc. 2023), to illustrate the application of some of the design
principles and identify any missing elements. The Blackboard
Chatbot, available to Software as a Service (SaaS) clients in
North America with certain features activated, provided a
practical context for evaluating the principles. Permission
from Blackboard was granted to allow the experts access to the
system, which enhanced the real-world relevance of the
evaluation. The focus of the evaluation was on refining the
tentative design principles, rather than on assessing the chatbot
itself. The real-life chatbot served as a tool to demonstrate the
principles in action and to pinpoint areas where the principles
could be better implemented or further developed.

The first section of the questionnaire presented Likert-type
questions, which were directly associated with the tentative
design principles outlined in Table 3. Each question evaluated
the importance of the specific design principle as perceived
by the expert.

Expert evaluations of the tentative LMS chatbot design
principles yielded both qualitative insights and quantitative
ratings that were instrumental in refining the final framework.
The experts emphasised that features such as responsive
interaction and focused conversation are critical for delivering
timely, relevant information while effectively managing
user expectations. They noted that including opt-out
functionality and using an appropriate tone enhances user
autonomy and engagement. Additionally, the evaluations
highlighted the importance of progress tracking, personalised
recommendations, and robust privacy and error-handling
measures — including human-agent handover — to build trust
and ensure seamless interactions.

The ‘Conclusion” phase involved articulating the research
findings as a set of design principles to be presented in an

TABLE 4: Final set of design principles compared to the suggested set of design
principles.

Refined final set of LMS chatbot
design principles

Suggested consolidated and combined
design principles

Responsive interaction (DP1) + Ensure Responsive interaction and availability
24/7 availability (DP8) (DP1)

Seamless integration into an LMS
platform (DP10)

NLU (DP6)
Embrace multilingual support (DP9)

Seamless integration into an LMS
platform (DP2)

NLU (DP3)

Embrace multilingual support with

multiple input modalities (DP4)
Focused conversation (DP2) Focused conversation (DP5)

‘Error handling and graceful recovery’
(DP13) + ‘human-agent handover’ (DP14)

Engaging personality (DP16)

Intelligent error handling and
human-agent handover (DP6)

Engaging personality (DP7)

Progress tracking and recommendations Progress tracking and personalised
(DP11) + information and resources (DP17) recommendations (DP8)

‘Transparency on capabilities and
limitations’ (DP9)

Privacy and data security (DP10)

Transparency on capabilities and
limitations (DP3)

NLU, natural language understanding; LMS, learning management system; DP, design
principle.
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academic paper. This phase not only expands the existing
knowledge base within the Information Systems discipline
but also provides actionable guidance for practitioners in the
field of LMS design.

The final set of design principles

After applying the CCA method and analysing the data from
the design thinking workshop and the expert evaluations,
the researcher refined the final LMS chatbot design principles
by reducing them from 17 to 10 principles. Table 4 compares
the tentative set of design principles detailed in Table 3
(first column) with the final refined set (second column).

By categorising the design principles (Table 5), as suggested
by Expert 2, specific aspects relating to technical mechanisms,
language, UX and feedback mechanisms become clearer. As
Expert 2 noted, “You could consider grouping principles:
e.g. technical, language, user experience, feedback’. This
structured classification not only clarifies overlapping
principles, some of which span multiple categories, but also
enhances the accessibility and applicability of the design
framework. It supports stakeholders and implementers in
navigating key considerations more effectively.

Scientific rigour

To ensure scientific rigour, the study adopted reflexivity
and positionality measures, acknowledging the influence of
the researcher’s professional background and assumptions
on the research process. Pragmatism recognises that
cultural and personal perspectives can shape how findings
are observed, interpreted and reported, and that the
researcher’s values play a role in this interpretation
(Tashakkori & Teddlie 2010). As a qualitative researcher
within a pragmatic worldview, the author’s experiences in
higher education guided the study towards practical,
contextually relevant outcomes through actionable design
principles. Awareness of personal assumptions, combined
with rich contextualisation, inclusion of participant

TABLE 5: Categorised final set of learning management system chatbot design
principles.

Category Design principle (DP)

Technical DP1: Responsive interaction and availability
DP2: Seamless integration into an LMS platform

DP6: Intelligent error handling and human-agent handover

DP8: ‘Progress tracking’ and personalised recommendations
DP10 Privacy and data security
Language DP3: NLU
DP4: Embrace multilingual support with multiple input modalities
DP5: Focused conversation
DP7: Engaging personality
UX DP1: Responsive interaction and availability
DP2: Seamless integration into an LMS platform
DP5: Focused conversation
DP7: Engaging personality
DP8: ‘Progress tracking’ and personalised recommendations
DP9: Transparency on capabilities and limitations

Feedback DP6: Intelligent error handling and human-agent handover

NLU, natural language understanding; LMS, learning management system.



http://thejournal.org.za

perspectives and transparent documentation of the
analysis process, strengthened the trustworthiness and
dependability of the study, ensuring that findings accurately
reflected participants’ experiences and the research context
(Patton 2001; Rolfe 2006).

Credibility was further enhanced through methodological
triangulation, incorporating multiple data sources and
methods, including input from LMS users and experts,
observations, participant worksheets, Figma screenshots and
audio recordings. Verification of transcripts against
recordings and repeated readings ensured accuracy, while
systematic application of the CCA method allowed the
identification of overarching requirements and refinement of
design principles. Collectively, these measures ensured that
the study maintained high standards of rigour while
producing contextually relevant and actionable findings.

Ethical considerations

This study was approved by the Research Ethics Committee
of the Faculty of Engineering, Built Environment and
Information Technology at the University of Pretoria (Ref. No.
EBIT/246/2022). Ethical clearance was obtained in
accordance with the University’s guidelines, which
emphasise voluntary participation, informed consent, and
the protection of participant privacy and confidentiality.

The recruitment of participants for the design thinking
workshop was conducted purposively by the researcher.
Participants were selected based on their active engagement
with LMS and their professional roles within higher
education institutions, ensuring that they possessed
relevant experience and insights into the design,
functionality and wuser experience of LMS-integrated
chatbots. Recruitment was carried out directly by the
researcher via email invitations, without the involvement of
an independent recruiter. Prior to participation, all
individuals were provided with an invitation letter outlining
the study’s purpose, data collection instruments and
intended use of the findings. Written informed consent was
obtained from all participants before the commencement of
the data collection. Participants were further informed of
their right to decline participation at any stage without
consequence, and that no incentives would be offered to
induce participation.

To protect anonymity, the participants’ real names were
concealed and replaced with pseudonyms on all transcripts
and data records. Confidentiality was ensured by restricting
access to identifying information to the researcher only. All
collected data were securely archived at the University of
Pretoria in an organised and retrievable format to ensure an
audit trail and to facilitate future access, if required. The
researcher maintained sensitivity and respect throughout the
process to minimise any potential emotional discomfort. She
also clarified that the research was conducted purely for
academic purposes.
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Discussion

The findings align with prior research on user motivations
and preferences related to chatbot utilisation, while
extending understanding by providing a structured,
empirically grounded set of design principles for LMS-
integrated chatbots. These principles build on previous
studies by incorporating elements of technical functionality,
language considerations, UX, privacy, pedagogical
alignment and personalised learning. Their broad
applicability across diverse higher education institutions
addresses a critical gap in LMS chatbot development,
offering both a holistic framework and actionable guidance
for practitioners.

The final set of design principles suggests that chatbots
should integrate both pragmatic and hedonic attributes,
particularly where flexibility is feasible. The integration of
Natural Language Processing (NLP) techniques, consistent
with Bezverhny et al. (2020), enhances the chatbot’s ability to
comprehend user queries naturally, resulting in fluid and
intuitive interactions. Engaging visual elements, 24/7
availability, multilingual support and context-aware
responses further contribute to a more inclusive learning
experience, supporting diverse user needs and preferences
while ensuring seamless integration into LMS platforms.

These principles also emphasise scalability, ethical
considerations and user-centred design. As shown in Table 5,
they align with prior research on educational chatbots,
including Kubhail et al. (2023), who emphasise adaptability,
and Hobert and Berens (2023), who highlight pedagogical
alignment. By integrating these considerations, the study
provides a comprehensive approach to enhancing LMS
chatbot user experience across multiple HEI contexts.

This study makes a significant contribution by bridging the
research gap in LMS chatbot design and providing
practitioners with actionable, empirically grounded
guidelines. Drawing on the unique insights of a researcher
who is simultaneously a student, instructor and academic,
the work empathetically addresses the multifaceted
challenges faced by both learners and educators. It
underscores the critical importance of seamless integration
and responsive interactions within LMS platforms. These are
essential for mitigating user frustrations and delivering
immediate, yet humanised support. Furthermore, the study
advocates for LMS platforms empowered by an adaptable
chatbot that not only offers instant problem resolution but
also extends emotional and mental health support, thereby
meeting diverse user expectations in an increasingly
connected global environment.

Conclusion, limitation and future
research

This study provides empirically grounded design principles
for LMS-integrated chatbots, offering actionable guidance to
enhance responsiveness, accessibility, personalisation and
trust. By improving user experience and supporting inclusive,
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student-centred learning, these principles contribute directly
to the digital transformation of higher education, helping
institutions create more engaging and equitable technology-
enhanced learning environments.

Limitations include potential biases from participants’ prior
experiences or perceptions of the LMS, which may have
influenced their contributions. The Blackboard Chatbot
(Anthology Inc. 2023) used in expert evaluation was not
built using the proposed principles, yet it provided a
practical reference for assessment. While generative Al
chatbots like ChatGPT operate outside LMS platforms, the
principles are expected to be applicable for customised
LLM-driven LMS chatbots.

Future research should explore the integration of
emotional and inclusive design frameworks, such as
Hassenzahl’s Hedonic-Pragmatic Model (2007), to foster
trust, minimise frustration and support diverse user needs.
Implementing these principles will ensure that LMS chatbots
remain adaptable, ethically grounded and aligned with
evolving expectations, advancing digital transformation and
promoting more engaging, inclusive and student-centred
higher education.
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