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ABSTRACT
Approximately 15-20% of the global population is neurodiverse, including individuals with
autism, Attention-Deficit/Hyperactivity Disorder, and dyslexia, who often face challenges in
communication, social interaction, and sensory processing, leading to educational
disengagement. Technology, particularly chatbots, offers potential solutions by providing
personalized learning tailored to neurodiverse needs. However, research exploring this potential
remains limited. The author examine how chatbots can provide personalized learning experiences
tailored to the unique needs of neurodiverse students. This multidisciplinary review, grounded in
Self-Determination Theory, explores how chatbots can enhance competency, autonomy, and
relatedness for neurodiverse learners. Drawing on existing research and the lead author’s lived
experience with over 100 neurodiverse individuals and as a parent of an autistic adolescent, the
study proposes a framework for integrating chatbots into education. It provides actionable
recommendations for educators, researchers, and policymakers to improve engagement and
empowerment for neurodiverse students. By aligning with the UN’s Sustainable Development
Goal 4, this research supports inclusive, equitable education and lifelong learning opportunities
for neurodiverse individuals.

Keywords: Neurodiversity, inclusivity, technology, artificial intelligence, chatbots, education,
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1. Introduction
By 2030, a global population of 8.5 billion (United Nations, 2022) will include an estimated 1.2
to 1.7 billion neurodiverse individuals (15–20% of total population; Doyle, 2020).
Neurodiversity refers to the natural variations in human brain and cognitive functioning,
encompassing a range of neurological conditions (Baumer, 2021) such as Autism, Attention-
Deficit/Hyperactivity Disorder, learning disabilities, and Tourette’s syndrome Neurodiverse
individuals often face educational challenges, including difficulties with focus, sensory
sensitivities, and barriers to processing verbal or written information (Doyle, 2020). Traditional
teaching methods frequently fail to accommodate the alternative learning styles required by
neurodiverse students, leading to challenges with comprehension, retention, and participation
(Shayda Shevidi et al., 2024). Additionally, lack of personalized support, rigid classroom
structures, and social anxieties further hinder their academic success (Mackiewicz et al., 2024).
Technological advancements, particularly chatbots, hold promise for fostering a more inclusive
educational environment by providing personalized, adaptable learning experiences. This study
integrates the lead researcher’s experiences with a comprehensive review of literature on
neurodiversity, education, and technology to examine how chatbots can address challenges faced
by neurodiverse students in educational settings. This approach aims to foster an engaging and
empowering learning environment.

Meeting neurodiverse individuals' unique needs requires a shift toward an inclusive, strengths-
based approach that values cognitive diversity and emphasizes students' abilities over their
deficits (Hamilton & Petty, 2023). Such a shift could improve educational experiences and build
a more innovative, diverse workforce (Chrysochoou et al., 2022). Academics are increasingly
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exploring technological solutions to cater more effectively to neurodiverse learners, though more
research is needed to understand these tools' applications.

Recent advances in AI and machine learning enable chatbots to interact with students in natural
language, offering real-time, tailored responses (Dolianiti et al., 2020). For example, Singla et al.
(2024) developed CAMI, a chatbot providing trusted resources on neurodevelopmental disorders
(NDDs) through a knowledge graph. Gamification, such as goal setting, has also shown promise
in enhancing engagement, though customization and rewards have had mixed feedback from
parents of children with NDDs (Bui et al., 2022). In another study, Li et al. (2022) developed a
deep-learning-based chatbot for conversational interventions for children with Autism Spectrum
Disorder, underscoring the importance of user-centered design for effective chatbot tools for
neurodiverse populations. Despite the potential of chatbots in neurodiverse education, few
studies specifically explore their application for neurodiverse learners (Neha et al., 2024). By
synthesizing current literature and highlighting key research gaps, this study aims to guide future
research toward this critical, yet underexplored, area. A stronger research foundation in this
domain will support educators and policymakers in implementing effective, technology-driven
strategies that address the unique needs of neurodiverse students, thereby fostering more
inclusive and responsive educational systems.

This paper employs Self-Determination Theory (SDT) (Deci & Ryan, 2015) to explain how
chatbots can effectively support neurodiverse students by fostering motivation and engagement.
SDT provides a framework for understanding the psychological needs that drive personality and
social behavior, linking these needs to well-being, psychological growth, and quality of life. For
neurodiverse students, personalized chatbots align with SDT’s core components: enhancing
autonomy through individualized learning paths, strengthening competence by addressing unique
needs, and fostering relatedness through supportive interaction. Chatbots designed with SDT
principles can thus help create a more engaging and supportive learning environment.

This study aims to address this gap by providing insights and recommendations for implementing
chatbot technology in neurodiverse education, thus advancing inclusive educational practices and
expanding this field. Additionally, this study supports the United Nations Sustainable
Development Goal (UN SDG) 4 (United Nations, 2016), which advocates for inclusive, equitable
quality education and lifelong learning opportunities, particularly for neurodiverse students.

2. Methodology
To address the research questions, the author combines personal lived experiences with a
multidisciplinary narrative literature review. As a father of an autistic adolescent, a researcher in
neurodiversity, an educator, and a member of a neurodiverse community, the first author has
gained insights into the needs, challenges, and behaviors of neurodiverse individuals. This unique
lived experience significantly enriches the study’s findings and recommendations (Reid et al.,
2021). The integration of lived experiences throughout research, from discovery to application,
has a longstanding, respected tradition, enhancing the validity of the study’s observations (Gupta
et al., 2023).

In addition to lived experience, this paper includes a narrative review of research published in
SCOPUS listed journals in areas of neurodiversity, education, psychology, and technology to
identify relevant literature on the intersection of technology—particularly chatbots—and
neurodiverse education. A narrative literature review is a qualitative summary of existing
research (Sukhera, 2022). Unlike systematic reviews, which follow strict protocols, a narrative
review synthesizes findings from various studies to provide a broad understanding (Baumeister
& Leary, 1997). This approach identifies key themes, highlights gaps, and critically analyzes the

existing literature (Cissey Usman et al., 2025).
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For the current paper, the narrative literature review is a suitable choice, enabling a broad and
flexible exploration of the topic. Given the wide range of studies from fields like neurodiversity,
education, technology, and psychology, the narrative approach allows critical assessment and
integration of various findings. This methodology supports the paper's goal of synthesizing
knowledge and identifying areas for further research, contributing to a more comprehensive
understanding of the subject.

3. Literature Review
The literature review is divided into two key sections: “Understanding Neurodiverse Education”
and “Exploring Chatbots in Education”. The first section addresses essential topics, including
defining neurodiversity, neurodiverse learning styles and cognitive profiles, challenges faced by
neurodiverse students in traditional educational settings, the need for personalized learning, and
the role of technology in supporting these learners.

The second section provides an overview of chatbot technology, focusing on its applications
within educational environments. This structure lays a foundation that connects neurodiversity
concepts with the potential of chatbots to enhance learning experiences for neurodiverse students.

3.1. Understanding Neurodiverse Education
3.1.1. Defining Neurodiversity
Neurotypical individuals exhibit a relatively uniform cognitive profile, while neurodiverse,
neuroatypical, or neurominority individuals demonstrate significant variability across cognitive
domains (Doyle, 2020). Neurodiversity, the concept that neurological differences are natural
variations within the human genome, encompasses a range of cognitive functioning and enriches
human experiences. Coined by Judy Singer in 1999, the term captures innate cognitive diversity,
promoting inclusivity for neuro-minorities—those whose cognitive functioning deviates from
societal norms (Chapman, 2020). Neurodiversity posits that all individuals, including
"neurotypical" ones, are essential to society's diverse fabric (Baumer, 2021).

Neurodivergent individuals feature "spiky profiles," with disparities in cognitive skills,
contrasting with "neurotypical" individuals whose abilities align within standard expectations
across cognitive areas, whether average, above-average, or below-average (Doyle et al., 2022).
Neurodivergent individuals, often classified at the bell curve's edges, include those with (O
Dwyer, 2022):

 Specific Learning Disabilities (SpLDs): Dyslexia, dysgraphia, dyscalculia, and dyspraxia
impact learning and cognitive functioning. For instance, dyslexia complicates reading
tasks such as interpreting instructions and filling out forms, often leading to frustration.
Dysgraphia impedes written expression, affecting note-taking, paperwork, and
communication (Gruendemann, 2023). Dyscalculia hinders numerical processing,
making tasks like managing finances challenging, while dyspraxia affects motor skills,
complicating activities such as cooking and driving (Kaufmann & Von Aster, 2012).

 Developmental Disorders: Autism Spectrum Condition (ASC), Attention-
Deficit/Hyperactivity Disorder (ADHD), and Tourette’s syndrome pose challenges in
communication, sensory processing, and attention regulation. For example, individuals
with autism may experience difficulties with social interactions, and sensory sensitivities,
making public spaces or social gatherings stressful. ADHD affects time management and
impulse control, complicating schedules and routines (Turk, 2021). Tourette Syndrome’s
involuntary tics can lead to social stigma, adding stress to interactions (Tsaur & Ku,
2019).
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3.1.2 Understanding Neurodiverse Learning Styles and Cognitive Profiles
Neurodiverse learners benefit significantly from flexible, tailored educational approaches (Azuka
et al., 2024) that respect and adapt to their unique cognitive profiles. Unlike traditional learners,
who often develop effective learning strategies independently, neurodiverse students frequently
require structured support to build individualized learning pathways (Clouder et al., 2020). These
personalized methods empower neurodiverse learners to engage more deeply in the learning
process, fostering awareness of their cognitive strengths and learning preferences (Puccini et al.,
2013). By understanding their optimal learning paths, neurodiverse students become better
equipped to tackle academic challenges and cultivate lifelong learning strategies.

Adaptive educational technologies play a crucial role in creating a safe and supportive
environment, enabling neurodiverse students to learn without fear of judgment, thereby
enhancing resilience and self-esteem. These tools allow students to explore diverse learning
methods, helping them to identify techniques that resonate with their strengths and cognitive
preferences (Halkiopoulos & Gkintoni, 2024). With a clearer understanding of their learning
styles, neurodiverse learners can develop the self-direction and independence necessary for both
academic and personal success.

A deeper comprehension of cognitive diversity is essential to fostering this inclusive,
neurodiverse perspective. As classrooms increasingly embrace cognitive variability (Ashman &
Conway, 2017), the demand for evidence-based frameworks has grown. These frameworks
enable educators to adopt a "neurodiverse lens," which acknowledges the distinct learning needs
and strengths of each student. Recognizing that neurodiverse students often process information,
solve problems, and engage with content differently enriches the learning environment with
unique perspectives (Eckel, 2019). For instance, frameworks like Norris (2023) Learning Ladder
provide educators with tools to understand the nuanced learning mechanisms in neurodiverse
individuals, especially those with autism. Norris identifies critical distinctions in memory
systems, noting that individuals with autism spectrum disorder may show weaker episodic
memory (memory of personal experiences) but often demonstrate strong semantic (factual) and
perceptual memory (sensory processing). Recognizing these differences allows educators to
tailor instructional strategies and implement assistive technologies that align with each student’s
unique memory strengths, thereby enhancing learning retention and engagement.

Working memory, a cognitive function often critical for learning and retaining information, also
varies significantly among neurodiverse individuals. While neurotypical learners can typically
retain up to seven items in working memory, dyslexic learners, for example, may retain only
three (Puccini et al., 2013). This limitation underscores the importance of customized
instructional methods that accommodate specific working memory capacities, allowing
neurodiverse students to access, process, and retain information more effectively. Such tailored
strategies ensure that students’ cognitive limitations do not impede their ability to achieve
academic success.

3.1.3. Challenges in Traditional Educational Systems for Neurodiverse Learners
Neurodiverse individuals encounter a variety of challenges that can influence their education and
learning processes. Traditional school settings often fail to adequately support their learning due
to a lack of understanding of neurological differences and sensory processing challenges
(Leinfuss & O’Hara, 2024). Each neurodiverse condition affects specific aspects of learning and
information processing, which shapes how neurodivergent students interact within academic
contexts. Dyslexia, for example, impacts reading and comprehension, making it challenging for
students to keep up with reading-based curricula (Shaywitz & Shaywitz, 2003). Dysgraphia
limits students’abilities to clearly express ideas on paper, while dyscalculia impairs mathematical

reasoning, creating significant barriers in numerically
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intensive subjects (Gruendemann, 2023). Dyspraxia, associated with motor coordination
difficulties, complicates tasks involving physical activity, such as taking notes or completing
hands-on projects (Gibbs et al., 2007). Autism, similarly, often presents challenges in social
communication, sensory processing, and adaptability, all crucial skills for success in traditional
classroom environments (Frizell et al., 2024). Students with ADHD face persistent struggles with
attention, impulse control, and organization, making it difficult to focus during lectures, manage
time, and complete assignments (Meyers & Bagnall, 2015). Tourette Syndrome, characterized by
involuntary vocal and motor tics, can further complicate classroom participation and peer
relationships due to social stigma and anxiety (Leckman, 2002).

Neurodiverse learners also encounter significant societal stigma and prejudice, driven by
insufficient accommodations and understanding within educational environments (Patton, 2019).
This lack of support profoundly impacts these students' academic success. Research has shown
that deficits in communication and peer interaction are key predictors of bullying, particularly
for students with autism, who report heightened rates of victimization. Studies indicate that
between 40% and 60% of children with autism and ADHD experience bullying, domestically
and internationally, highlighting the pervasive nature of these challenges (Webb et al., 2024).
Furthermore, data from the U.S. National Survey of Children’s Health (2016–2020) reveals that
stigmatization and marginalization by peers and educators contribute to mental health challenges,
including anxiety and depression, among neurodiverse students (Accardo et al., 2024).

In addition to bullying, traditional educational environments often misinterpret neurodiverse
traits, viewing them as deficits rather than valuable differences. This gap, compounded by fears
of stigmatization, often prevents students from fully utilizing support services and adaptive
technologies (Clouder et al., 2020). Additionally, discrimination in professional environments
mirrors the stigmatization experienced in academic settings, perpetuating a cycle that can impede
personal and professional growth.

Higher education institutions in particular face challenges in providing adequate support, with a
disconnect between available resources and the actual needs of neurodiverse students. This
experience and inadequate support contribute to higher dropout rates among neurodiverse
students. For instance, students with autism are more likely to have lower graduation rates and
higher dropout rates compared to their neurotypical peers, underscoring the absence of effective
support structures (Clouder et al., 2020). Global statistics on dropout rates specific to
neurodiverse students are limited, posing challenges to comprehensive efforts aimed at
addressing these issues. However, based on the author's observations, dropout rates among
neurodiverse students exceed 80% in higher education and 30% in primary education..
Furthermore, the perception of neurodiversity as a “disability” rather than a potential asset often
restricts students’ participation in specialized fields, such as engineering, where neurodiverse
traits could offer unique value (Chrysochoou et al., 2022).

Interestingly, in higher education, while neurodiverse students may face obstacles in courses like
business communication, these settings also offer opportunities to develop essential soft skills.
In engineering education, the perception of neurodiversity as a disability rather than a potential
asset limits the participation of neurodiverse students, which is a challenge that could be mirrored
in other educational disciplines (Chrysochoou et al., 2022).

By offering appropriate accommodations, such as personalized learning, educational institutions
can play a crucial role in enhancing neurodiverse students’ success and well-being, aligning with
global efforts to create inclusive and supportive learning environments.
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3.1.4. Importance of Personalized Learning for Neurodiversity
Personalized learning, as defined by Shemshack & Spector (2020), is a customized educational
approach that enables individuals to enhance their understanding, abilities, perspectives, and
knowledge through tailored instruction. Unlike traditional models, personalized learning is
designed to accommodate each learner's specific needs, goals, and skill levels, allowing students
to progress at their own pace and work towards individualized objectives (Shemshack & Spector,
2020).

For neurodivergent individuals, personalized learning may be particularly essential as it provides
flexible, adaptive educational methods that acknowledge and support their distinct cognitive and
behavioral profiles. The variability among neurodiverse learners necessitates approaches that are
adaptable to their unique learning styles, processing abilities, and socio-emotional needs. By
adjusting educational content and methods, personalized learning facilitates better engagement
and achievement for neurodivergent students, who may otherwise struggle in traditional,
standardized classrooms (Azuka et al., 2024).

Instructors crafting personalized learning experiences for neurodiverse students often focus on
specific learner characteristics and targeted outcomes, adapting their approach based on the
individual’s sensory-motor, cognitive, and socio-emotional profiles, which are critical for
educational success (Bernacki et al., 2021). This is especially significant for learners with
neurodevelopmental disorders and specific learning disabilities, as these conditions impact
various functions—sensory processing, motor coordination, and social interaction—that are
foundational to effective learning. Personalized learning, by addressing these specific functional
areas, enhances the educational experience and fosters the holistic development of neurodiverse
individuals, supporting their long-term growth and success (Ramos Saes et al., 2024). However,
implementing personalized learning requires significant resources, including personnel and
materials. Integrating advanced technology, however, may help to reduce the costs associated
with these resource demands, making personalized learning more accessible and sustainable.

Evaluating the impact of personalized learning on neuroatypical students' educational
experiences and academic performance remains challenging, as the definition of personalized
learning can differ across various settings (Bernacki et al., 2021) and is still inconclusive even
for neurotypicals.

3.1.5. Technology in Neurodiverse Education
The integration of technology into neurodiverse education can prove transformative. Information
and Communication Technologies (ICTs) play a critical role by offering structured environments
that foster learning and skill development. Tortosa & Ingavélez-Guerra (2021) highlights how
ICTs create predictable, controllable environments with visual, multisensory stimulation that
support autonomous work, reinforce self-control, and encourage active engagement. These
technologies help students maintain focus, reduce frustration, and provide constructive feedback,
thus lowering the anxiety associated with mistakes.
ICTs can also support strengths-based approaches in neurodiverse education. Sewell & Park
(2021) describe how technology can reframe “intense interests” associated with autism as a
constructive trait, allowing students to channel focused attention productively. Social clubs based
on these interests can enhance peer inclusion and promote a sense of belonging, which is crucial
for neurodiverse students' social development.

Technological interventions, such as virtual reality applications, telehealth systems, social robots,
and specialized software, have been particularly successful in improving communication, social
learning, and imitation skills. These technologies allow neurodiverse individuals to practice

social and communication skills in low-stress

http://jier.org/


Journal of Informatics Education and Research
ISSN: 1526-4726
Vol 5 Issue 1 (2025)

781http://jier.org

environments, helping bridge the gap between isolation and interaction. However, many of these
tools are generic, often lacking the customization necessary to meet individual users' needs.

While virtual reality, telehealth, and social robots enhance vocabulary and communication
abilities, current tools often treat autism learners as a monolithic group (Tortosa & Ingavélez-
Guerra, 2021). Shifting toward more personalized tools, such as chatbots that use artificial
intelligence, can better address each neurodiverse learner’s unique strengths and challenges,
thereby improving educational outcomes.

3.2. Chatbots in Educational Technology
3.2.1. Overview of Chatbot Technology
The term “chatbot,” derived from “chat” and “robot,” was introduced byMichael Loren Mauldin,
describing software applications capable of text- or voice-based interaction (Dharani et al., 2020).
Chatbots are automated systems designed to facilitate two-way communication with users,
utilizing artificial intelligence (AI) and machine learning to simulate conversation (Szőke &
Lakosy, 2024). Artificial intelligence is the field of computer science dedicated to creating
systems capable of performing tasks that typically require human intelligence, such as
understanding language, recognizing patterns, and making decisions (Simon, 1995). Machine
learning is a subset of AI focused on developing algorithms that enable systems to learn from
data, improving their performance on specific tasks over time without being explicitly
programmed for each outcome (Sarker, 2021). In chatbots, Artificial Intelligence provides the
overall framework for simulating human-like interactions (Tyagi & Chahal, 1 C.E.), while
Machine Learning enables the chatbot to improve its responses over time by learning from user
input and behavior patterns(Sarker, 2021).

A core component of chatbot functionality is Natural Language Processing, which enables
chatbots to process and generate human-like responses (Wong, 2022). NLP is composed of
Natural Language Generation and Natural Language Understanding, two key techniques that
allow chatbots to interpret, analyze, and respond to users’ text or audio input, simulating human
intelligence across various devices. Through Natural Language Processing, chatbots can classify
words, understand context, and provide meaningful feedback, creating an intuitive interface
between computers and humans (Wong, 2022).

Chatbots, through their programmed capabilities, can recognize the intent behind a user's query
and provide appropriate responses (Szőke & Lakosy, 2024). Once a chatbot identifies the user's
intent, it can further personalize responses based on user preferences, learning styles, and
interaction history (Dharani et al., 2020). For instance, a chatbot might recommend learning
materials tailored to a student's interests and previous interactions.

In business, chatbots operate as virtual assistants, enhancing customer support by managing
multiple interactions simultaneously, thus reducing service costs and mediating data access (Silva
et al., 2023). Leveraging AI, they can analyze extensive datasets to identify patterns and
preferences, delivering valuable insights to businesses (Simon, 1995). Recent bibliometric
analyses reveal a growing body of research on chatbots in business domains such as customer
service, marketing, human resources, and financial management (Ramya &Alur, 2023). The use
of chatbots is rapidly expanding in educational settings (Ramya & Alur, 2023).

3.2.2. Chatbots in Educational Settings
In educational settings, chatbots provide a cost-effective means of supporting and supplementing
formal instruction (Hobert, 2019). They deliver a wide range of pedagogical content, assess
student progress, and offer multimedia resources, adapting dynamically to diverse subjects and

learning levels (Hobert, 2019). Furthermore, chatbots
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facilitate collaborative learning by organizing and managing smaller learning groups, responding
to individual needs, and even recognizing learners' emotional states to offer personalized support
(Hwang & Chang, 2023). These capabilities position chatbots as transformative tools in
personalized education, contributing to increased engagement and improved learning outcomes
(Hwang & Chang, 2023).
Research shows that chatbots bring notable benefits across various learning contexts, positively
influencing students’ attitudes, engagement (Torrado et al., 2023), and academic performance
(Hobert, 2019). Studies indicate that chatbots enhance enjoyment, sociability, and trust,
encouraging students to interact more readily with these systems (Hwang & Chang, 2023). Their
24/7 availability is particularly valued by students, as it provides flexibility that accommodates
diverse study schedules and learning preferences (Hwang & Chang, 2023). By offering a
consistent, on-demand presence, chatbots ease transitions through challenging tasks, reduce
cognitive load, and foster focus and motivation in learning activities (Carayannopoulos, 2018).
Beyond engagement, chatbots play a pivotal role in boosting academic outcomes by enhancing
self-efficacy, critical thinking, and performance across various subjects (Chang et al., 2022).
Platforms like ChatbotSQL and e-tutor provide specialized feedback, supporting skill
development in fields such as SQLand Python programming (Pereira et al., 2023). In experiential
learning environments, chatbots like MERLIN effectively promote autonomous learning,
resulting in high student satisfaction, with over 90% of participants reporting a sense of
competence and achievement (Shim et al., 2023). Additionally, systems like E-tutor have
demonstrated significant improvements in academic performance and passing rates among
students using chatbots for self-directed learning (Castillo Valdivieso & Aguilar-Luzón, 2021).
Chatbots can be categorized into two main types based on their educational purpose: service-
oriented and teaching-oriented chatbots (Pérez et al., 2020). Service-oriented chatbots focus on
administrative support by addressing frequently asked questions (FAQs) and reducing the
workload on institution staff. For instance, Dina (Agus Santoso et al., 2018), Lola (Pérez et al.,
2020), and the FAQs Chatbot (De Lacerda & Aguiar, 2019) help answer a high volume of
repetitive inquiries about admission, enrollment, and general academic procedures, improving
administrative efficiency and student satisfaction. Specific applications, such as the UC3M
Library bot, show enhanced usability and accessibility on mobile devices, receiving positive
evaluations from users (Pérez et al., 2020). LiSA (Dibitonto et al., 2018), FITEBot (Hien et al.,
2018), and similar service-oriented bots provide consistent, satisfactory responses, optimizing
university services and reducing errors, as seen in the 77% reduction achieved by a university
enrollment chatbot (Pérez et al., 2020). Jill Watson, a chatbot used at Georgia Tech, serves as an
assistant teacher by answering class-related FAQs and has been met with positive feedback for
its utility in enhancing course support (Cremonesi et al., 2023).

In contrast, teaching-oriented chatbots aim to facilitate and enhance the learning process by
acting as virtual tutors in both formal and informal education settings. Autotutor, for example,
uses dialog exchanges to promote learning and has been evaluated for both its interactive quality
and pedagogical effectiveness (Wolfe et al., 2013). ScratchThAI employs gamification to teach
programming to children while fostering computational thinking (Tatnall, 2022), whereas CALM
System supports self-assessment and reflection, yielding positive outcomes (Sagrilo et al., 2002).
Other teaching-oriented chatbots, such as NDL tutor and Virtual Patient, assist students in skill
development and practical applications, like improving nursing communication skills . Chatbots
like Duolingo and Clive leverage language practice and gamified exercises, maintaining high
student engagement through interactive sessions (Pérez et al., 2020). In addition, specialized bots
like Xbot target specific educational goals, such as boosting skills in mathematics and
programming, showcasing the potential of chatbots to support personalized, goal-oriented
learning(Garcia-Perez et al., 2015).
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While there is no universal metric for assessing the educational impact of chatbots, most studies
rely on self-perceived learning gains among users compared to non-users. Across studies,
chatbots have consistently shown positive effects on learning outcomes (Hien et al., 2018), with
students valuing the autonomy, self-organization, and motivation these tools provide. Whether
through administrative support or direct educational engagement, chatbots in educational settings
represent a valuable resource for enhancing both the learning process and overall student
experience.

4. Developing the theoretical framework
The potential for chatbots to enhance the educational experience of neurodiverse students finds
a solid theoretical foundation in Self-Determination Theory (SDT), which underscores the
importance of fostering competency, autonomy, and relatedness. Competency embodies an
individual’s need to feel effective, capable, and successful, promoting a sense of mastery and
accomplishment (Deci & Ryan, 2015). Autonomy reflects the desire to exercise control over
one’s actions and make self-directed choices aligned with personal goals and values (Deci et al.,
2017). Relatedness, meanwhile, represents the need for connection, support, and a sense of
belonging within a social context. Together, these core needs create a robust framework for
understanding human motivation, engagement, and well-being across diverse environments.

For neurodiverse students, each of these elements addresses pressing challenges they frequently
encounter in traditional educational settings, such as difficulties in mastering academic skills,
limited independence, and social isolation. Chatbots, utilizing advancements in natural language
processing and machine learning, can provide interactive, personalized support that fosters a
more inclusive learning environment. By creating adaptive and reliable systems responsive to
individual needs, chatbots hold the potential to enhance engagement, self-efficacy, and well-
being for neurodiverse students. This section develops a theoretical framework (refer figure
1)suggesting how service-oriented and teaching-oriented chatbots can address these challenges
in educational contexts, specifically tailoring their functionality to enhance competency,
autonomy, and relatedness for neurodiverse learners.

Competency
For neurodiverse students, achieving competency in traditional educational settings can be
challenging due to limited access to personalized feedback (Baysan & Naeem, 2023),
information retention issues, and reliance on single-modality instruction (Beaux et al., 2024).
Sensory sensitivities often complicate learning (Shayda Shevidi et al., 2024) further, as students
may struggle with content presented through non-preferred modalities, affecting their ability to
absorb and retain information effectively (Clouder et al., 2020). Additionally, working memory
weaknesses—which are essential for tasks such as reading comprehension and following
complex instructions—are common among neurodiverse learners (Smith-Spark & Fisk, 2007).

Neurodiverse learners may require flexibility in their learning approaches to understand their
individual process, as traditional methods do not necessarily support this need for self-awareness.
Effective educational technology, including service-oriented chatbots like UC3M Library bot and
CourseQ, can enhance competency by providing immediate access to information and resources,
allowing students to address academic queries independently (Pérez et al., 2020). By automating
responses related to academic processes and resources, these chatbots can reduce cognitive load,
enabling students to access and retain relevant information on demand. This approach may
support students in navigating educational resources, thus reinforcing confidence and
competency in managing academic tasks.

Teaching-oriented chatbots can also play a critical role in developing competency by adapting
content to the unique cognitive needs of neurodiverse
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learners. Through NLP and machine learning, chatbots like AutoTutor and ScratchThAI assess
students’ performance and adjust responses based on preferred learning modalities, such as
visual, auditory, or kinesthetic (Pérez et al., 2020). This multimodal approach is essential, as it
allows students to engage with content across various sensory channels (Pereira et al., 2023),
which has been shown to improve comprehension and retention. Additionally, by providing a
low-stakes, judgment-free environment for practicing academic tasks, these chatbots (Hwang &
Chang, 2023) may help neurodiverse students build self-confidence and mastery over time,
allowing them to make mistakes, rebuild self-esteem, and gain valuable insights into their unique
learning styles. Such tools foster competency by supporting students’ self-awareness, ultimately
may help them become lifelong learners with robust, independent learning strategies.

Autonomy
Inflexible educational structures often limit the autonomy of neurodiverse students (Aresti-
Bartolome & Garcia-Zapirain, 2014), as they may require assistance in managing academic
routines, thereby reducing opportunities to develop independent learning strategies. Autonomy
may be particularly important for neurodiverse students, who must have the flexibility to pursue
learning at their own pace and in their preferred modality.

Service-oriented chatbots encourage autonomy by providing real-time support for university
services and routine academic tasks, that may enable neurodiverse students to handle scheduling,
enrollment, and administrative inquiries independently. Chatbots like LISA and Lola, for
instance, offer guidance on essential university processes (Pérez et al., 2020), promoting self-
sufficiency in managing educational requirements. By reducing the reliance on administrative
staff for routine tasks, these chatbots may empower neurodiverse students to navigate the
academic environment independently.

Teaching-oriented chatbots may further enhance autonomy by enabling self-paced,
individualized learning experiences. Language-learning bots such as Duolingo and NDLtutor
adjust lesson plans and assessments according to each learner’s specific preferences and pace (Q.
Wang, 2024), thereby fostering autonomy and allowing students to exercise control over their
learning journey. This flexibility may encourage neurodiverse students to manage their academic
responsibilities independently, reinforcing self-efficacy and independence. Moreover,
multimodal learning pathways enable students to choose their preferred modality, enhancing
engagement and reducing dependency on rigid instructional structures (Puccini et al., 2013). This
autonomy aligns with frameworks like Norris’s (2023) "Learning Ladder," a tool to help
educators understand the mechanisms of learning for neurodiverse students, particularly those
with autism. Such frameworks support educators in viewing neurodiversity as a strength and in
creating environments that facilitate self-directed learning.

Relatedness
Social interactions can be challenging for neurodiverse students (Doyle, 2020), often leading to
feelings of isolation and limited engagement with peers and instructors (Chapman, 2020). Social
anxieties in neurodiverse students may further hinder classroom participation, inhibiting their
ability to build meaningful connections and social skills (Chapman, 2021).

Service-oriented chatbots like Differ and LibBot help foster a sense of relatedness by connecting
students to campus resources and learning communities (Pérez et al., 2020). For example,
“Differ” groups students based on shared academic interests, facilitating peer connections and
encouraging collaborative learning (Abbas et al., 2022). LibBot helps students navigate library
resources, making them feel more integrated into the academic community by providing support
that meets their educational needs (Rodriguez & Mune, 2022).
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Teaching-oriented chatbots contribute to relatedness by offering neurodiverse students a non-
judgmental, structured environment to practice social skills and interact with academic content.
Tools such as Nao and ChatGPT serve as conversational partners, enabling students to develop
communication skills and receive feedback in a safe, anxiety-free setting (Boyer & El-Chidiac,
2023). These chatbots, equipped with AI and NLP capabilities, provide structured interactions
that reduce the unpredictability and perceived judgment that can occur in human interactions
(Pérez et al., 2020). By offering an environment where neurodiverse students can freely express
ideas and practice social skills, teaching-oriented chatbots may alleviate social pressures and
enhance students' sense of belonging. The importance of viewing neurodiverse perspectives as
assets in the classroom has been emphasized by (Sharma, 2020), further supporting the role of
inclusive, supportive tools in promoting emotional well-being and academic engagement among
neurodiverse learners.

Overall, chatbots tailored to enhance competency, autonomy, and relatedness represent a
transformative resource in neurodiverse education. Service-oriented chatbots streamline
administrative support, fostering independence and resource accessibility, while teaching-
oriented chatbots adapt to individual learning needs, addressing issues with retention, self-
efficacy, and social integration. By thoughtfully designing and implementing these tools with the
specific needs of neurodiverse students in mind, educators can create a more inclusive
educational experience that supports holistic growth, self-confidence, and lifelong learning. This
proposed framework aligns with the need for educators to adopt a "neurodiverse lens" (Halder et
al., 2023), viewing diverse cognitive profiles as a strength and supporting the success of
neurodiverse learners in both academic and social realms.
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5. Future Research Agenda
As educational technology evolves, chatbots are emerging as a powerful tool to support students,
offering personalized, adaptive, and on-demand learning experiences. While studies demonstrate
chatbots’ benefits in general education, limited research specifically addresses their potential
impact on neurodiverse students, whose unique learning needs often go unmet by conventional
approaches. Addressing this gap, future research should investigate how chatbots can be
optimized to enhance educational accessibility, engagement, and skill development for
neurodiverse learners. The following research agenda outlines critical areas to explore, focusing
on how chatbots can be designed and implemented to better serve neurodiverse students in ways
that foster inclusivity, skill-building, and ethical, balanced use of technology in education.

1. Assessing the Holistic Impact of Personalized Learning on Neurodiverse Development
Personalized learning has the potential to support not only academic growth but also social and
emotional development (Bernacki et al., 2021), both crucial for neurodiverse students’ long-term
success. Investigating the effects of personalized learning on these dimensions will clarify how
such interventions contribute to overall well-being and achievement. Key areas of focus include
the impact on academic performance, retention, and social-emotional outcomes, offering a
comprehensive understanding of personalized learning's role in neurodiverse education and
supporting data-driven improvements to educational strategies.

2. Exploring Technology’s Role in Reducing Resource Demands for Personalized Learning
Implementing personalized learning typically requires substantial resources, including human
support and materials, which can limit scalability. Advanced technologies, such as AI and
machine learning, have the potential to alleviate these demands by automating personalization
processes. Research should examine which technologies most effectively reduce resource strain
without compromising educational quality. Findings will provide insights into making
personalized learning more accessible and sustainable, supporting wider adoption in resource-
constrained environments.

3. Exploring the Impact of Chatbots on Neurodiverse Student Engagement and Learning
Outcomes

Current literature suggests chatbots enhance student engagement in general educational settings
(Pérez et al., 2020); however, little research examines their specific impact on neurodiverse
students. Given the unique communication needs and processing styles of neurodiverse
individuals, chatbots designed with personalized, adaptive features could significantly improve
engagement by aligning with each learner’s preferences.

Investigating the effects of chatbot-assisted learning on the engagement and learning outcomes
of neurodiverse students compared to neurotypical peers, focusing on how customized chatbot
features influence motivation, participation, and academic performance, will provide
foundational knowledge on how chatbot interactions may need to be tailored to meet
neurodiverse needs, enabling researchers to refine AI models for a more inclusive approach to
educational technology.

4. Inclusive Design Principles for Chatbots in Neurodiverse Education
Despite chatbots' potential to provide personalized learning support, inclusive design principles
specific to neurodiverse students are underdeveloped (Singla et al., 2024). For neurodiverse
learners, the interface, interaction style, and feedback mechanisms must accommodate cognitive
diversity to be effective (Bui et al., 2022). Research in this area would yield practical insights for
developing chatbots that enhance usability and accessibility across neurodiverse profiles.
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Developing and testing chatbot design principles that cater to neurodiverse students’ specific
needs, such as multimodal interaction options, adaptive feedback, and flexibility in pacing, to
maximize learning effectiveness and ease of use would allow designers to create chatbots that
reduce cognitive load and offer a comfortable, user-centered experience for neurodiverse
students, enhancing accessibility and satisfaction.

5. Evaluating Chatbots as a Tool for Developing Soft Skills in Neurodiverse Students
Chatbots have shown potential for facilitating social and communication skill development by
offering a safe, low-stakes environment for practicing social interactions (Halabieh et al., 2024).
However, little empirical evidence examines how effectively chatbots can support neurodiverse
students’ soft skill development, such as teamwork, adaptability, and empathy, which are often
challenging for neurodiverse individuals.

Assessing the effectiveness of chatbots in improving social and communication skills for
neurodiverse students, exploring how chatbots can act as conversational partners to enhance these
skills in a structured, anxiety-free setting, could offer valuable strategies for integrating chatbots
as supplementary tools in social skills programs, helping educators create safe environments that
encourage neurodiverse students to practice and build confidence in social scenarios.

6. Understanding Ethical Concerns in Implementing Chatbots for Neurodiverse Education
As chatbots in neurodiverse education gain traction, ethical issues such as data privacy,
algorithmic bias, and potential over-reliance must be addressed. Neurodiverse students, who may
be more vulnerable to data misuse and may rely heavily on structured, predictable interactions,
are particularly sensitive to these ethical concerns. Addressing these issues is critical to ensuring
safe and effective chatbot use.

Investigating the ethical implications of chatbot use in neurodiverse education, focusing on data
security, privacy protections, and strategies for reducing algorithmic bias, as well as measures to
prevent over-reliance on technology, could inform policies to safeguard neurodiverse students’
data privacy and prevent discrimination through algorithmic bias, supporting the development of
ethical standards for AI in educational contexts.

7. The Dark Side of technology and chatbots in Neurodiverse education
Zamfir (2018) study indicates that too much exposure to virtual environments at an early age
may lead to developmental challenges, showing similarities to the social, communication, and
behavioral traits seen in ASD. While chatbots can provide significant support, there is a risk that
neurodiverse students may become overly reliant on these technologies for academic tasks,
potentially hindering the development of self-reliance and problem-solving skills. Understanding
this risk is essential to creating balanced chatbot implementations that support autonomy without
fostering dependence.

Examining the potential risk of dependency on chatbot technology among neurodiverse students,
investigating how chatbot use influences students' independence, critical thinking, and problem-
solving skills in both short- and long-term educational contexts, would help educators develop
balanced approaches for integrating chatbot technology, promoting independent learning skills
while leveraging chatbot support effectively.
6. Implications for Practice
For Researchers
This multidisciplinary study makes a significant contribution to the literature on neurodiversity,
psychology, education, and technology, with a particular emphasis on chatbots and artificial

intelligence in educational contexts. It provides a timely
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and valuable addition to the field of neurodiverse education, which has garnered increasing
attention in recent years, by highlighting the need for focused studies on the interaction between
chatbots and neurodiverse students—an area largely uncharted in current research.

By applying Self-Determination Theory (SDT) in this novel context, the study broadens the
theory’s applicability, demonstrating its versatility and enhancing its generalizability beyond
traditional domains. The paper further contributes by developing a theoretical model illustrating
how chatbots can be effectively integrated into educational systems to address the unique
challenges faced by neurodiverse learners, fostering an engaging and supportive learning
environment. This model offers a foundation for future empirical studies aimed at testing and
refining chatbot interventions in diverse educational settings, particularly those involving
neurodiverse students. In addition, the study encourages researchers to explore how specific
chatbot features and designs can be optimized to better serve neurodiverse learners, addressing a
critical research gap. By pursuing these avenues, future research can deepen our understanding
of how technology can be leveraged to create inclusive, adaptive educational environments that
support diverse learning needs. This paper also proposes a comprehensive future research agenda,
offering a roadmap for advancing the field and guiding subsequent studies in neurodiverse
education and educational technology.

For practitioners
For practitioners, particularly educators and developers of educational technologies, the findings
highlight the potential of chatbots to enhance the learning experiences of neurodiverse students.
By integrating chatbots into educational settings, practitioners can provide more personalized
and accessible learning opportunities, catering to the unique needs of neurodiverse individuals.
This could lead to more effective teaching strategies, improved student engagement, and better
educational outcomes for neurodiverse populations. Additionally, the insights from this research
can guide the development of more inclusive educational tools and resources, encouraging the
adoption of technology that supports diverse learning styles.

For Society
The societal contributions of this research are substantial, particularly in promoting inclusive
education and providing meaningful support to neurodiverse individuals. By investigating the
role of chatbots in neurodiverse education, this study offers promising avenues for enhancing the
educational experiences of students with diverse learning needs. This approach aligns closely
with the United Nations Sustainable Development Goal (UN SDG) 4: Quality Education, which
seeks to ensure inclusive and equitable quality education and promote lifelong learning
opportunities for all.

7. Conclusion
Around 15-20% of the global population is neurodiverse, facing challenges in communication,
social interaction, and sensory processing, which can lead to disengagement from formal
education. Chatbots hold promise for addressing these educational barriers by fostering
competency, autonomy, and relatedness, as framed by Self-Determination Theory (SDT).
Teaching-oriented chatbots using NLP and machine learning can adapt to students' preferred
modalities, enhancing comprehension and efficacy, while service-oriented chatbots like LISA
support independence in tasks like scheduling. Tools such as Differ further promote social
connectedness by linking students with shared interests. These chatbots empower neurodiverse
students and helps to improve inclusivity and spread of quality education (UN-SDG 4). Future
research should explore chatbot designs and interactions to optimize neurodiverse learners'
educational experiences further, fostering accessibility and success.

http://jier.org/


Journal of Informatics Education and Research
ISSN: 1526-4726
Vol 5 Issue 1 (2025)

790http://jier.org

8. References
Abad-Neyra, S., Marino-Jiménez, M., Córdova-Piscoya, P., & Castro-Terán, Á. (2024). Identity
and audiovisual language: the case of autism in film and television in three high-impact products.
The Journal of International Communication. https://doi.org/10.1080/13216597.2024.2345900

Abbas, N., Whitfield, J., Atwell, E., Bowman, H., Pickard, T., & Walker, A. (2022). Online chat
and chatbots to enhance mature student engagement in higher education. International Journal
of Lifelong Education, 41(3), 308–326. https://doi.org/10.1080/02601370.2022.2066213

Accardo, A. L., Bomgardner, E. M., Rubinstein, M. B., & Woodruff, J. (2024). Valuing
Neurodiversity on Campus: Perspectives and Priorities of Neurodivergent Students, Faculty, and
Professional Staff. Journal of Diversity in Higher Education.
https://doi.org/10.1037/DHE0000571

Agus Santoso, H., Anisa Sri Winarsih, N., Mulyanto, E., Wilujeng Saraswati, G., Enggar
Sukmana, S., Rustad, S., Syaifur Rohman, M., Nugraha, A., & Firdausillah, F. (2018). Dinus
Intelligent Assistance (DINA) Chatbot for University Admission Services. Proceedings - 2018
International Seminar on Application for Technology of Information and Communication:
Creative Technology for Human Life, ISemantic 2018, 417–423.
https://doi.org/10.1109/ISEMANTIC.2018.8549797

Aleven, V., McLaughlin, E. A., Glenn, R. A., & Koedinger, K. R. (2016). INSTRUCTION
BASED ONADAPTIVE LEARNING TECHNOLOGIES. Handbook of Research on Learning
and Instruction, Second Edition, 522–559. https://doi.org/10.4324/9781315736419-
33/INSTRUCTION-BASED-ADAPTIVE-LEARNING-TECHNOLOGIES-VINCENT-
ALEVEN-ELIZABETH-MCL-AU-GHLIN

Aresti-Bartolome, N., & Garcia-Zapirain, B. (2014). Technologies as Support Tools for Persons
with Autistic Spectrum Disorder: A Systematic Review. International Journal of Environmental
Research and Public Health 2014, Vol. 11, Pages 7767-7802, 11(8), 7767–7802.
https://doi.org/10.3390/IJERPH110807767

Ashman, A. F., & Conway, R. N. F. (2017). Using Cognitive Methods in the Classroom. Using
Cognitive Methods in the Classroom. https://doi.org/10.4324/9781315271019

Azuka, C. V., Wei, C. R., Ikechukwu, U. L., & Nwachukwu, E. L. (2024). Inclusive Instructional
Design for Neurodiverse Learners. Current Perspectives in Educational Research, 7(1), 56–67.
https://doi.org/10.46303/CUPER.2024.4

Baumeister, R. F., & Leary, M. R. (1997). Writing Narrative Literature Reviews:
Https://Doi.Org/10.1037/1089-2680.1.3.311, 1(3), 311–320. https://doi.org/10.1037/1089-
2680.1.3.311
Baumer, N. (2021). What is neurodiversity? Harvard Health.
https://www.health.harvard.edu/blog/what-is-neurodiversity-202111232645

Baysan, A., & Naeem, U. (2023). Inclusive education: pedagogical approach to online versus
face-to-face teaching. Frontiers in Education, 8, 1148344.
https://doi.org/10.3389/FEDUC.2023.1148344/BIBTEX

http://www.health.harvard.edu/blog/what-is-neurodiversity-202111232645
http://jier.org/


Journal of Informatics Education and Research
ISSN: 1526-4726
Vol 5 Issue 1 (2025)

791http://jier.org

Beaux, H., Karimi, P., Pop, O., & Clark, R. (2024). Guiding Empowerment Model: Liberating
Neurodiversity in Online Higher Education. https://arxiv.org/abs/2410.18876v1

Bernacki, M. L., Greene, M. J., & Lobczowski, N. G. (2021). A Systematic Review of Research
on Personalized Learning: Personalized by Whom, to What, How, and for What Purpose(s)?
Educational Psychology Review, 33(4), 1675–1715. https://doi.org/10.1007/S10648-021-09615-
8/METRICS

Boyer, A., & El-Chidiac, A. (2023). Come Chill out at the Library: Creating Soothing Spaces for
Neurodiverse Students. Journal of New Librarianship, 8.
https://heinonline.org/HOL/Page?handle=hein.journals/jnwlibsh8&id=41&div=&collection=

Bui, T. A., Pohl, M., Rosenfelt, C., Ogourtsova, T., Yousef, M., Whitlock, K., Majnemer, A.,
Nicholas, D., Demmans Epp, C., Zaiane, O., & Bolduc, F. V. (2022). Identifying Potential
Gamification Elements for A New Chatbot for Families With Neurodevelopmental Disorders:
User-Centered Design Approach. JMIR Human Factors, 9(3), e31991.
https://doi.org/10.2196/31991

Burton, L., Lexxic, V. C., & Twumasi, R. (2022). Listening to Neurodiverse Voices in the
Workplace. Ought: The Journal of Autistic Culture, 3(2), 11. https://doi.org/10.9707/2833-
1508.1087

Carayannopoulos, S. (2018). Using chatbots to aid transition. International Journal of
Information and Learning Technology, 35(2), 118–129. https://doi.org/10.1108/IJILT-10-2017-
0097/FULL/XML

Carik, B., Tech, V., Kaike Ping, U., Xiaohan Ding, U., & Eugenia Rho, U. H. (2024). Exploring
Large Language Models Through a Neurodivergent Lens: Use, Challenges, Community-Driven
Workarounds, and Concerns. Proceedings of The 2025 ACM International Conference on
Supporting Group Work (GROUP ’25), 1. https://doi.org/XXXXXXX.XXXXXXX

Castillo Valdivieso, P. Á., & Aguilar-Luzón, M. del C. (2021). The use of chatbot as an element
of tutorial action in university teaching. ReiDoCrea: Revista Electrónica de Investigación
Docencia Creativa. https://doi.org/10.30827/DIGIBUG.69299

Chang, C. Y., Hwang, G. J., & Gau, M. L. (2022). Promoting students’ learning achievement and
self-efficacy: A mobile chatbot approach for nursing training. British Journal of Educational
Technology, 53(1), 171–188. https://doi.org/10.1111/BJET.13158

Chapman, R. (2020). Neurodiversity, disability, wellbeing. Neurodiversity Studies, 57–72.
https://doi.org/10.4324/9780429322297-7
Chapman, R. (2021). Neurodiversity and the Social Ecology of Mental Functions.
Https://Doi.Org/10.1177/1745691620959833, 16(6), 1360–1372.
https://doi.org/10.1177/1745691620959833

Choi, S. E., & Lee, S. (2021). Applying Constructivism in Neurodiverse Classrooms. Review of
Educational Theory, 4(4), 6–11. https://doi.org/10.30564/RET.V4I4.3876

Chrysochoou, M., Zaghi, A. E., & Syharat, C. M. (2022). Reframing neurodiversity in
engineering education. Frontiers in Education, 7, 995865.

https://doi.org/10.3389/FEDUC.2022.995865/BIBTEX

https://doi.org/10.2196/31991
https://doi.org/10.9707/2833-1508.1087
https://doi.org/10.9707/2833-1508.1087
https://doi.org/10.1108/IJILT-10-2017-0097/FULL/XML
https://doi.org/10.1108/IJILT-10-2017-0097/FULL/XML
https://doi.org/XXXXXXX.XXXXXXX
https://doi.org/10.30827/DIGIBUG.69299
https://doi.org/10.1111/BJET.13158
https://doi.org/10.1177/1745691620959833
https://doi.org/10.30564/RET.V4I4.3876
https://doi.org/10.3389/FEDUC.2022.995865/BIBTEX
http://jier.org/


Journal of Informatics Education and Research
ISSN: 1526-4726
Vol 5 Issue 1 (2025)

792http://jier.org

Cissey Usman, A., Al-Hendawi, M., Bulut, S., Cissey USMAN, A., & Al-hendawi, M. (2025).
Approaches to qualitative research: A narrative literature review. Advances in Medicine,
Psychology, and Public Health, 2(2), 81–95. https://doi.org/10.5281/ZENODO.12804998

Clouder, L., Karakus, M., Cinotti, A., Ferreyra, M. V., Fierros, G. A., & Rojo, P. (2020).
Neurodiversity in higher education: a narrative synthesis. Higher Education, 80(4), 757–778.
https://doi.org/10.1007/S10734-020-00513-6/METRICS

Cremonesi, R. : P., Parenti, M., & 876085, M. (2023).Design and development of Rexy : a virtual
teaching assistant for on-site and online courses.
https://www.politesi.polimi.it/handle/10589/144870

De Lacerda, A. R. T., & Aguiar, C. S. R. (2019). FLOSS FAQ chatbot project reuse - How to
allow nonexperts to develop a chatbot. Proceedings of the 15th International Symposium on Open
Collaboration, OpenSym 2019. https://doi.org/10.1145/3306446.3340823

Deci, E. L., Olafsen, A. H., & Ryan, R. M. (2017). Self-Determination Theory in Work
Organizations: The State of a Science. Annual Review of Organizational Psychology and
Organizational Behavior, 4, 19–43. https://doi.org/10.1146/ANNUREV-ORGPSYCH-032516-
113108

Deci, E. L., & Ryan, R. M. (1985). Intrinsic Motivation and Self-Determination in Human
Behavior. Intrinsic Motivation and Self-Determination in Human Behavior.
https://doi.org/10.1007/978-1-4899-2271-7

Deci, E. L., & Ryan, R. M. (2015). Self-Determination Theory. International Encyclopedia of
the Social & Behavioral Sciences: Second Edition, 486–491. https://doi.org/10.1016/B978-0-08-
097086-8.26036-4

Deegan, P. E. (1988). Recovery: The lived experience of rehabilitation. Psychosocial
Rehabilitation Journal, 11(4), 11–19. https://doi.org/10.1037/H0099565

Deetjen-Ruiz, R., Daniel, M. P., Telus, J., & Deetjen, L. (2024). Advancing Cognitive
Accessibility: The Role of Artificial Intelligence in Enhancing Inclusivity. PriMera Scientific
Engineering, 4(2), 58. https://doi.org/10.56831/PSEN-04-108

Dharani, M., Jvsl, J., Sucharitha, E., Likitha, R., & Manne, S. (2020). Interactive Transport
Enquiry with AI Chatbot. Proceedings of the International Conference on Intelligent Computing
and Control Systems, ICICCS 2020, 1271–1276.
https://doi.org/10.1109/ICICCS48265.2020.9120905

Dibitonto, M., Leszczynska, K., Tazzi, F., & Medaglia, C. M. (2018). Chatbot in a campus
environment: Design of lisa, a virtual assistant to help students in their university life. Lecture
Notes in Computer Science (Including Subseries Lecture Notes in Artificial Intelligence and
Lecture Notes in Bioinformatics), 10903 LNCS, 103–116. https://doi.org/10.1007/978-3-319-
91250-9_9/TABLES/2

Dolianiti, F., Tsoupouroglou, I., Antoniou, P., Konstantinidis, S., Anastasiades, S., & Bamidis, P.
(2020). Chatbots in Healthcare Curricula: The Case of a Conversational Virtual Patient. Lecture

Notes in Computer Science (Including Subseries Lecture

https://doi.org/10.5281/ZENODO.12804998
https://doi.org/10.1007/S10734-020-00513-6/METRICS
https://www.politesi.polimi.it/handle/10589/144870
https://doi.org/10.1145/3306446.3340823
https://doi.org/10.1146/ANNUREV-ORGPSYCH-032516-113108
https://doi.org/10.1146/ANNUREV-ORGPSYCH-032516-113108
https://doi.org/10.1007/978-1-4899-2271-7
https://doi.org/10.1016/B978-0-08-097086-8.26036-4
https://doi.org/10.1016/B978-0-08-097086-8.26036-4
https://doi.org/10.1037/H0099565
https://doi.org/10.56831/PSEN-04-108
https://doi.org/10.1109/ICICCS48265.2020.9120905
https://doi.org/10.1007/978-3-319-91250-9_9/TABLES/2
https://doi.org/10.1007/978-3-319-91250-9_9/TABLES/2
http://jier.org/


Journal of Informatics Education and Research
ISSN: 1526-4726
Vol 5 Issue 1 (2025)

793http://jier.org

Notes in Artificial Intelligence and Lecture Notes in Bioinformatics), 12462 LNAI, 137–147.
https://doi.org/10.1007/978-3-030-60735-7_15

Doyle, N. (2020). Neurodiversity at work: A biopsychosocial model and the impact on working
adults. British Medical Bulletin, 135(1), 108–125. https://doi.org/10.1093/BMB/LDAA021

Doyle, N., Hough, L., Thorne, K., & Banfield, T. (2022). Neurodiversity. Challenging Bias in
Forensic Psychological Assessment and Testing: Theoretical and Practical Approaches to
Working with Diverse Populations, 329–357. https://doi.org/10.4324/9781003230977-
22/NEURODIVERSITY-NANCY-DOYLE-LORRAINE-HOUGH-KAREN-THORNE-
TANYA-BANFIELD

Eckel, Dr. M. (2019). Book review: Making thinking visible: How to promote engagement,
understanding, and independence for all learners.
Https://Doi.Org/10.1177/0739891318819505g, 16(1), 168–170.
https://doi.org/10.1177/0739891318819505G

Garcia-Perez, A., Shaikh, S. A., Kalutarage, H. K., & Jahantab, M. (2015). Towards a knowledge-
based approach for effective decision-making in railway safety. Journal of Knowledge
Management, 19(3), 641–659. https://doi.org/10.1108/JKM-02-2015-0078/FULL/XML

Gibbs, J., Appleton, J., & Appleton, R. (2007). Dyspraxia or developmental coordination
disorder? Unravelling the enigma. Archives of Disease in Childhood, 92(6), 534–539.
https://doi.org/10.1136/ADC.2005.088054

Giroux, M., & Pélissier-Simard, L. (2021). Shedding light on autistic traits in struggling learners:
A blind spot in medical education. Perspectives on Medical Education, 10(3), 180–186.
https://doi.org/10.1007/S40037-021-00654-Z/FIGURES/2

Gruendemann, J. (2023). A NEUROPSYCHOLOGICALLY-BASED DEFICIT-REMEDIATION
APPROACH TO ASSESSMENT INTERPRETATION AND INTERVENTION PRESCRIPTION
TO PROMOTE EFFECTIVE WRITING DEVELOPMENT IN STUDENTS WITH
DEVELOPMENTAL DYSGRAPHIA.

Gupta, V., Eames, C., Golding, L., Greenhill, B., Qi, R., Allan, S., Bryant, A., & Fisher, P. (2023).
Understanding the identity of lived experience researchers and providers: a conceptual
framework and systematic narrative review. Research Involvement and Engagement, 9(1), 1–20.
https://doi.org/10.1186/S40900-023-00439-0/FIGURES/2

Hahler, E. M., & Elsabbagh, M. (2015). Autism: A Global Perspective. Current Developmental
Disorders Reports, 2(1), 58–64. https://doi.org/10.1007/S40474-014-0033-3/METRICS

Halabieh, S., Lai, M.-C., Lin, H.-Y., & Shu, L. H. (2024). Computer programming a chatbot to
improve social-communication skills in autistic children: A feasibility study.
Https://Doi.Org/10.1177/27546330241245290, 2. https://doi.org/10.1177/27546330241245290

Halder, S., Bruyere, S. M., & Gower, W. S. (2023). PARADIGM SHIFT IN IDENTIFICATION
AND ASSESSMENT OF NEURODIVERSE PEOPLE: TOWARDS A STRENGTH FOCUS
LENS. The Routledge Handbook of Inclusive Education for Teacher Educators: Issues,
Considerations, and Strategies, 242–255. https://doi.org/10.4324/9781003266068-

19/PARADIGM-SHIFT-IDENTIFICATION-

https://doi.org/10.1007/978-3-030-60735-7_15
https://doi.org/10.1093/BMB/LDAA021
https://doi.org/10.4324/9781003230977-22/NEURODIVERSITY-NANCY-DOYLE-LORRAINE-HOUGH-KAREN-THORNE-TANYA-BANFIELD
https://doi.org/10.4324/9781003230977-22/NEURODIVERSITY-NANCY-DOYLE-LORRAINE-HOUGH-KAREN-THORNE-TANYA-BANFIELD
https://doi.org/10.4324/9781003230977-22/NEURODIVERSITY-NANCY-DOYLE-LORRAINE-HOUGH-KAREN-THORNE-TANYA-BANFIELD
https://doi.org/10.1177/0739891318819505G
https://doi.org/10.1108/JKM-02-2015-0078/FULL/XML
https://doi.org/10.1136/ADC.2005.088054
https://doi.org/10.1007/S40037-021-00654-Z/FIGURES/2
https://doi.org/10.1186/S40900-023-00439-0/FIGURES/2
https://doi.org/10.1007/S40474-014-0033-3/METRICS
https://doi.org/10.4324/9781003266068-19/PARADIGM-SHIFT-IDENTIFICATION-ASSESSMENT-NEURODIVERSE-PEOPLE-TOWARDS-STRENGTH-FOCUS-LENS-SANTOSHI-HALDER-SUSANNE-MARIE-BRUYERE-WENDY-STROBEL-GOWER
https://doi.org/10.4324/9781003266068-19/PARADIGM-SHIFT-IDENTIFICATION-ASSESSMENT-NEURODIVERSE-PEOPLE-TOWARDS-STRENGTH-FOCUS-LENS-SANTOSHI-HALDER-SUSANNE-MARIE-BRUYERE-WENDY-STROBEL-GOWER
http://jier.org/


Journal of Informatics Education and Research
ISSN: 1526-4726
Vol 5 Issue 1 (2025)

794http://jier.org

ASSESSMENT-NEURODIVERSE-PEOPLE-TOWARDS-STRENGTH-FOCUS-LENS-
SANTOSHI-HALDER-SUSANNE-MARIE-BRUYERE-WENDY-STROBEL-GOWER

Halkiopoulos, C., & Gkintoni, E. (2024). Leveraging AI in E-Learning: Personalized Learning
and Adaptive Assessment through Cognitive Neuropsychology—A Systematic Analysis.
Electronics 2024, Vol. 13, Page 3762, 13(18), 3762.
https://doi.org/10.3390/ELECTRONICS13183762

Hamilton, L. G., & Petty, S. (2023). Compassionate pedagogy for neurodiversity in higher
education: A conceptual analysis. Frontiers in Psychology, 14, 1093290.
https://doi.org/10.3389/FPSYG.2023.1093290/BIBTEX

Hien, H. T., Cuong, P. N., Nam, L. N. H., Nhung, H. L. T. K., & Thang, L. D. (2018). Intelligent
assistants in higher-education environments: The FIT-EBOt, a chatbot for administrative and
learning support. ACM International Conference Proceeding Series, 69–76.
https://doi.org/10.1145/3287921.3287937

Hobert, S. (2019). How are you, chatbot? Evaluating chatbots in educational settings - Results of
a literature review. Lecture Notes in Informatics (LNI), Proceedings - Series of the Gesellschaft
Fur Informatik (GI), P-297, 259–270. https://doi.org/10.18420/DELFI2019_289

Hwang, G. J., & Chang, C. Y. (2023). A review of opportunities and challenges of chatbots in
education. Interactive Learning Environments, 31(7), 4099–4112.
https://doi.org/10.1080/10494820.2021.1952615

Kaufmann, L., & Von Aster, M. (2012). The Diagnosis and Management of Dyscalculia.
Deutsches Ärzteblatt International, 109(45), 767. https://doi.org/10.3238/ARZTEBL.2012.0767
Le Cunff, A. L., Giampietro, V., & Dommett, E. (2024). Neurodiversity and cognitive load in
online learning: A focus group study. PLOS ONE, 19(4), e0301932.
https://doi.org/10.1371/JOURNAL.PONE.0301932

Leckman, J. F. (2002). Tourette’s syndrome. Lancet, 360(9345), 1577–1586.
https://doi.org/10.1016/S0140-6736(02)11526-1
Leinfuss, J., & O’Hara, E. (2024). Facilitating Inclusion for Neurodiverse Students Using
Evidence-Based Practices: A Strengths-Based Approach to Sensory Regulation. Journal of
Occupational Therapy, Schools, & Early Intervention.
https://doi.org/10.1080/19411243.2024.2349306

Li, R. C., Belter, M., Platt-Young, Z., & Lukosch, H. K. (2022). Immersive Games for
Neurodiversity and Mental Health in Children and Young Adults. Https://Services.Igi-
Global.Com/Resolvedoi/Resolve.Aspx?Doi=10.4018/978-1-7998-9732-3.Ch012, 238–258.
https://doi.org/10.4018/978-1-7998-9732-3.CH012

Mackiewicz, D., Julie Kenny Calzini, E. E., Dennis Camacho, E., & Christine Harvey, E. (2024).
Academic Experiences and Emotional Perspectives of College Students with ADHD: An
Interpretive Analysis.

Meyers, C. A., & Bagnall, R. G. (2015). A case study of an adult learner with ASD and ADHD
in an undergraduate online learning environment. Australasian Journal of Educational
Technology, 31(2), 208–219. https://doi.org/10.14742/AJET.1600

https://doi.org/10.4324/9781003266068-19/PARADIGM-SHIFT-IDENTIFICATION-ASSESSMENT-NEURODIVERSE-PEOPLE-TOWARDS-STRENGTH-FOCUS-LENS-SANTOSHI-HALDER-SUSANNE-MARIE-BRUYERE-WENDY-STROBEL-GOWER
https://doi.org/10.4324/9781003266068-19/PARADIGM-SHIFT-IDENTIFICATION-ASSESSMENT-NEURODIVERSE-PEOPLE-TOWARDS-STRENGTH-FOCUS-LENS-SANTOSHI-HALDER-SUSANNE-MARIE-BRUYERE-WENDY-STROBEL-GOWER
https://doi.org/10.3390/ELECTRONICS13183762
https://doi.org/10.3389/FPSYG.2023.1093290/BIBTEX
https://doi.org/10.1145/3287921.3287937
https://doi.org/10.18420/DELFI2019_289
https://doi.org/10.1080/10494820.2021.1952615
https://doi.org/10.1371/JOURNAL.PONE.0301932
https://doi.org/10.1080/19411243.2024.2349306
https://doi.org/10.4018/978-1-7998-9732-3.CH012
https://doi.org/10.14742/AJET.1600
http://jier.org/


Journal of Informatics Education and Research
ISSN: 1526-4726
Vol 5 Issue 1 (2025)

795http://jier.org

Neha, K., Kumar, R., & Sankat, M. (2024). AI Wizards: Pioneering Assistive Technologies for
Higher Education Inclusion of Students with Learning Disabilities. 59–70.
https://doi.org/10.1007/978-981-97-0914-4_4

Norris, N. G. (2023). How does my student learn? Neurodiversity and the nature of learning in
autism. International Journal of Christianity and Education, 27(1), 65–87.
https://doi.org/10.1177/20569971221084350/ASSET/IMAGES/LARGE/10.1177_2056997122
1084350-FIG4.JPEG

O Dwyer, S. D. M. (2022). Circles within circles: The transformative learning of Specific
Learning Difficulties (SpLD) tutors in UK universities when they engage collaboratively with
theories of social justice and critical pedagogy.

Ortiz, L. A. (2020). Reframing Neurodiversity as Competitive Advantage: Opportunities,
Challenges, and Resources for Business and Professional Communication Educators.
Https://Doi.Org/10.1177/2329490620944456, 83(3), 261–284.
https://doi.org/10.1177/2329490620944456

Patton, E. (2019). Autism, attributions and accommodations: Overcoming barriers and
integrating a neurodiverse workforce. Personnel Review, 48(4), 915–934.
https://doi.org/10.1108/PR-04-2018-0116/FULL/XML

Pereira, D. S. M., Falcão, F., Costa, L., Lunn, B. S., Pêgo, J. M., & Costa, P. (2023). Here’s to
the future: Conversational agents in higher education- a scoping review. International Journal of
Educational Research, 122, 102233. https://doi.org/10.1016/J.IJER.2023.102233

Pérez, J. Q., Daradoumis, T., & Puig, J. M. M. (2020). Rediscovering the use of chatbots in
education: A systematic literature review. Computer Applications in Engineering Education,
28(6), 1549–1565. https://doi.org/10.1002/CAE.22326
Puccini, A. M., Puccini, M., & Chang, A. (2013). Acquiring educational access for neurodiverse
learners through multisensory design principles. ACM International Conference Proceeding
Series, 455–458. https://doi.org/10.1145/2485760.2485848

Ramos Saes, K., Alves Franco Brandão, A., Manhas de Freitas, E., & Vidigal de Paula, F. (2024).
Educational Content Personalization for Neurodiversity: A Survey of Technologies Supporting
Linguistic Development in Individuals with Autism Spectrum Disorder (ASD). Lecture Notes in
Computer Science (Including Subseries Lecture Notes in Artificial Intelligence and Lecture Notes
in Bioinformatics), 14830 LNAI, 234–241. https://doi.org/10.1007/978-3-031-64299-9_17

Ramya, J. B., & Alur, S. (2023). Unleashing the potential of chatbots in business: A bibliometric
analysis. Https://Doi.Org/10.1177/02663821231189344, 40(3), 123–136.
https://doi.org/10.1177/02663821231189344

Reid, K., Flowers, P., & Larkin, M. (2021). Exploring Lived Experience. Psychologist, 18(1),
89–178. https://doi.org/10.1007/978-3-030-78694-6_3

Rodriguez, S., & Mune, C. (2022). Uncoding library chatbots: deploying a new virtual reference
tool at the San Jose State University library. Reference Services Review, 50(3–4), 392–405.
https://doi.org/10.1108/RSR-05-2022-0020/FULL/XML

https://doi.org/10.1007/978-981-97-0914-4_4
https://doi.org/10.1177/20569971221084350/ASSET/IMAGES/LARGE/10.1177_20569971221084350-FIG4.JPEG
https://doi.org/10.1177/20569971221084350/ASSET/IMAGES/LARGE/10.1177_20569971221084350-FIG4.JPEG
https://doi.org/10.1177/2329490620944456
https://doi.org/10.1108/PR-04-2018-0116/FULL/XML
https://doi.org/10.1016/J.IJER.2023.102233
https://doi.org/10.1145/2485760.2485848
https://doi.org/10.1007/978-3-031-64299-9_17
https://doi.org/10.1177/02663821231189344
https://doi.org/10.1007/978-3-030-78694-6_3
https://doi.org/10.1108/RSR-05-2022-0020/FULL/XML
http://jier.org/


Journal of Informatics Education and Research
ISSN: 1526-4726
Vol 5 Issue 1 (2025)

796http://jier.org

Sagrilo, L. V. S., Siqueira, M. Q., Ellwanger, G. B., Lima, E. C. P., Ferreira, M. D. A. S., &
Mourelle, M. M. (2002). A coupled approach for dynamic analysis of CALM systems. Applied
Ocean Research, 24(1), 47–58. https://doi.org/10.1016/S0141-1187(02)00008-1

Sarker, I. H. (2021). Machine Learning: Algorithms, Real-World Applications and Research
Directions. SN Computer Science, 2(3), 1–21. https://doi.org/10.1007/S42979-021-00592-
X/FIGURES/11

Sewell, A., & Park, J. (2021). A three-factor model of educational practice considerations for
teaching neurodiverse learners from a strengths-based perspective. Support for Learning, 36(4),
678–694. https://doi.org/10.1111/1467-9604.12387

Sharma, M. (2020). Neurodiversity in Education Celebrating Differences and Embracing
Strengths. Global International Research Thoughts, 8(1), 16–19.
https://girt.shodhsagar.com/index.php/j/article/view/39

Shayda Shevidi, B., Rosen Preceptor, L., & Kramer, M. (2024). Embracing Neurodiversity:
Exploring Inclusive Education Practices in Neurodiverse-Focused Schools.
https://doi.org/10.6082/UCHICAGO.12040

Shaywitz, S. E., & Shaywitz, B. A. (2003). Dyslexia (Specific Reading Disability). Pediatrics In
Review, 24(5), 147–153. https://doi.org/10.1542/PIR.24-5-147

Shemshack, A., & Spector, J. M. (2020). A systematic literature review of personalized learning
terms. Smart Learning Environments, 7(1), 1–20. https://doi.org/10.1186/S40561-020-00140-
9/TABLES/4

Shim, K. J., Menkhoff, T., Teo, L. Y. Q., & Ong, C. S. Q. (2023). Assessing the effectiveness of
a chatbot workshop as experiential teaching and learning tool to engage undergraduate students.
Education and Information Technologies, 28(12), 16065–16088.
https://doi.org/10.1007/S10639-023-11795-5/TABLES/11

Silva, S. C., De Cicco, R., Levi, M., & Hammerschmidt, M. (2023). Value Creation in Gamified
Chatbot Interactions and Its Impact on Brand Engagement. Lecture Notes in Computer Science
(Including Subseries Lecture Notes in Artificial Intelligence and Lecture Notes in
Bioinformatics), 13815 LNCS, 50–65. https://doi.org/10.1007/978-3-031-25581-6_4/COVER
Simon, H. A. (1995). Artificial intelligence: an empirical science. Artificial Intelligence, 77(1),
95–127. https://doi.org/10.1016/0004-3702(95)00039-H

Singla, A., Khanna, R., Kaur, M., Kelm, K., Zaiane, O., Rosenfelt, C. S., Bui, T. A., Rezaei, N.,
Nicholas, D., Reformat, M. Z., Majnemer, A., Ogourtsova, T., & Bolduc, F. (2024). Developing
a Chatbot to Support Individuals With Neurodevelopmental Disorders: Tutorial. Journal of
Medical Internet Research, 26(1), e50182. https://doi.org/10.2196/50182

Siregar, F., Ningsih, A. C., & Rohmah, O. (2023). Learning Difficulties in Early Children.
Scientia, 2(2), 32–38. https://doi.org/10.51773/SSSH.V2I2.226

Smith-Spark, J. H., & Fisk, J. E. (2007). Working memory functioning in developmental
dyslexia. MEMORY, 15(1), 34–56. https://doi.org/10.1080/09658210601043384

https://doi.org/10.1016/S0141-1187(02)00008-1
https://doi.org/10.1007/S42979-021-00592-X/FIGURES/11
https://doi.org/10.1007/S42979-021-00592-X/FIGURES/11
https://doi.org/10.1111/1467-9604.12387
https://girt.shodhsagar.com/index.php/j/article/view/39
https://doi.org/10.6082/UCHICAGO.12040
https://doi.org/10.1542/PIR.24-5-147
https://doi.org/10.1186/S40561-020-00140-9/TABLES/4
https://doi.org/10.1186/S40561-020-00140-9/TABLES/4
https://doi.org/10.1007/S10639-023-11795-5/TABLES/11
https://doi.org/10.1016/0004-3702(95)00039-H
https://doi.org/10.2196/50182
https://doi.org/10.51773/SSSH.V2I2.226
https://doi.org/10.1080/09658210601043384
http://jier.org/


Journal of Informatics Education and Research
ISSN: 1526-4726
Vol 5 Issue 1 (2025)

797http://jier.org

Strielkowski, W., Grebennikova, V., Lisovskiy, A., Rakhimova, G., & Vasileva, T. (2024). AI-
driven adaptive learning for sustainable educational transformation. Sustainable Development.
https://doi.org/10.1002/SD.3221

Sukhera, J. (2022). Narrative Reviews: Flexible, Rigorous, and Practical. Journal of Graduate
Medical Education, 14(4), 414–417. https://doi.org/10.4300/JGME-D-22-00480.1

Szőke, J., & Lakosy, D. (2024). Chatbot as a Corporate Communication Tool: Best Practice of a
Hungarian HR Services Company. Journal of Ecohumanism, 3(6), 849–858.
https://doi.org/10.62754/JOE.V3I6.4055

Takabayashi, T. (2024). ICT LEARNING SUPPORT FOR NEURODIVERSITY: A CASE
STUDY. INTED2024 Proceedings, 1, 3523–3528. https://doi.org/10.21125/INTED.2024.0928
Tatnall, A. (2022). Editorial for EAIT issue 6, 2022. Education and Information Technologies,
27(6), 7381–7394. https://doi.org/10.1007/S10639-022-11228-9/METRICS

Torrado, J. C., Bakke, C., & Gabarron, E. (2023). Chatbots and Children with Special Educational
Needs Interaction. 443-452, 14021 LNCS, 443–452. https://doi.org/10.1007/978-3-031-35897-
5_32

Tortosa, S. O., & Ingavélez-Guerra, P. (2021). EduTech: Proposal for the Creation of Virtual
Accessibility Assistance Units in Higher Education in Latin America. Proceedings of the
International Conference on Information Systems Development (ISD).
https://aisel.aisnet.org/isd2014/proceedings2021/methodologies/5
Tsaur, S. H., & Ku, P. S. (2019). The Effect of Tour Leaders’ Emotional Intelligence on Tourists’
Consequences. Journal of Travel Research, 58(1), 63–76.
https://doi.org/10.1177/0047287517738381

Turk, J. (2021). Autistic spectrum conditions. Child and Adolescent Mental Health: Theory and
Practice, 266–274. https://doi.org/10.4324/9781003083139-44/AUTISTIC-SPECTRUM-
CONDITIONS-JEREMY-TURK

Tyagi, A. K., & Chahal, P. (1 C.E.). Artificial Intelligence and Machine Learning Algorithms.
Https://Services.Igi-Global.Com/Resolvedoi/Resolve.Aspx?Doi=10.4018/978-1-7998-0182-
5.Ch008, 188–219. https://doi.org/10.4018/978-1-7998-0182-5.CH008

United Nations. (2016). The 17 Goals- Sustainable Development. https://sdgs.un.org/goals
United Nations. (2022). Population | United Nations. United Nations.
https://www.un.org/en/global-issues/population

Wang, Q. (2024). AI-driven autonomous interactive English learning language tutoring system.
Https://Doi.Org/10.1177/14727978241296719. https://doi.org/10.1177/14727978241296719
Wang, R., & Susumu, Y. (2024). Factors of Bullying Victimization Among Students on the
Autism Spectrum: A Systematic Review. Review Journal of Autism and Developmental
Disorders, 1–20. https://doi.org/10.1007/S40489-024-00478-7/TABLES/1

Webb, E., Lupattelli Gencarelli, B., Keaveney, G., & Morris, D. (2024). Is trauma research
neglecting neurodiverse populations? A systematic review and meta-analysis of the prevalence
ACEs in adults with autistic traits. Advances in Autism, 10(3), 104–119.
https://doi.org/10.1108/AIA-07-2023-0037/FULL/XML

https://doi.org/10.1002/SD.3221
https://doi.org/10.4300/JGME-D-22-00480.1
https://doi.org/10.62754/JOE.V3I6.4055
https://doi.org/10.1007/S10639-022-11228-9/METRICS
https://doi.org/10.1007/978-3-031-35897-5_32
https://doi.org/10.1007/978-3-031-35897-5_32
https://doi.org/10.1177/0047287517738381
https://doi.org/10.4324/9781003083139-44/AUTISTIC-SPECTRUM-CONDITIONS-JEREMY-TURK
https://doi.org/10.4324/9781003083139-44/AUTISTIC-SPECTRUM-CONDITIONS-JEREMY-TURK
https://doi.org/10.4018/978-1-7998-0182-5.CH008
https://www.un.org/en/global-issues/population
https://doi.org/10.1007/S40489-024-00478-7/TABLES/1
https://doi.org/10.1108/AIA-07-2023-0037/FULL/XML
http://jier.org/


Journal of Informatics Education and Research
ISSN: 1526-4726
Vol 5 Issue 1 (2025)

798http://jier.org

Wolfe, C. R., Widmer, C. L., Reyna, V. F., Hu, X., Cedillos, E. M., Fisher, C. R., Brust-Renck, P.
G., Williams, T. C., Damas Vannucchi, I., & Weil, A. M. (2013). The development and analysis
of tutorial dialogues in AutoTutor Lite. Behavior Research Methods, 45(3), 623–636.
https://doi.org/10.3758/S13428-013-0352-Z/FIGURES/3

Wong, A. (2022). The Design of an Intelligent Chatbot with Natural Language Processing
Capabilities to Support Learners. Journal of Physics: Conference Series, 2251(1), 012005.
https://doi.org/10.1088/1742-6596/2251/1/012005

Zamfir, M. T. (2018). THE CONSUMPTION OF VIRTUAL ENVIRONMENT MORE THAN
4 HOURS/DAY, IN THE CHILDREN BETWEEN 0-3 YEARS OLD, CAN CAUSE A
SYNDROMESIMILARWITH THEAUTISM SPECTRUMDISORDER. Journal of Romanian
Literary Studies, 13, 953–968.

https://doi.org/10.3758/S13428-013-0352-Z/FIGURES/3
https://doi.org/10.1088/1742-6596/2251/1/012005
http://jier.org/

	Ujjal Mukherjee (PhD)
	ABSTRACT
	1.Introduction
	2.Methodology
	3.Literature Review
	3.1.Understanding Neurodiverse Education
	3.1.2 Understanding Neurodiverse Learning Styles a
	3.1.4.Importance of Personalized Learning for Neurodiver
	3.1.5.Technology in Neurodiverse Education
	3.2.Chatbots in Educational Technology
	3.2.2.Chatbots in Educational Settings

	4.Developing the theoretical framework
	Competency
	Autonomy
	Relatedness
	3.Exploring the Impact of Chatbots on Neurodiverse S
	4.Inclusive Design Principles for Chatbots in Neurod
	7.The Dark Side of technology and chatbots in Neurod

	6.Implications for Practice
	For Researchers
	For practitioners
	For Society

	7.Conclusion
	8.References

