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Figure 1: The proposed UI system utilises LLM agents to transform the sample text-based learning material (on the left) into an
interactive, ADHD-friendly mind map experience (on the right). Users can interact with nodes, mark progress, expand relevant
content, generate dynamic exercises, or chat with the agent to better understand the content.

Abstract
Students with Attention Deficit Hyperactivity Disorder (ADHD)
often struggle with traditional text-based learning materials due to
executive function deficits that affect their ability to process, organ-
ise, and retain information. While the rapid development of Large
Language Models (LLMs) has sparked innovation in generative user
interfaces, existing products fail to address the specific learning
challenges faced by students with ADHD. We introduce a novel
approach that leverages LLM agents as interactive mind-map cre-
ators specifically designed to support ADHD learners. Our solution
automatically transforms dense text-based documents into interac-
tive, ADHD-friendly interactive mind maps. These dynamic visual
representations allow students to engage with learning tasks, ex-
plore content node by node, asking questions, and monitoring their
learning progress. initial evaluation indicates improvements in four
key areas: increased motivation to engage with learning materials,
enhanced concentration during study sessions, better task planning

and organisation skills, and improved ability to extract and under-
stand main ideas from complex texts. By specifically addressing
the needs of neurodivergent learners, this research contributes to
the emerging field of LLM-powered generative user interfaces by
demonstrating their potential as inclusive learning tools, opening
up new avenues for exploration.

CCS Concepts
• Human-centered computing→ Accessibility systems and
tools; Interactive systems and tools.

Keywords
ADHD Learning Support, Generative User Interface, Large Lan-
guage Models, Generative AI, Inclusive Technologies

1



117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

UIST ’25, Sept 28–01 Oct, 2025, Busan, South Korea Kaiyuan Tang, Kerui Chen, Zhou Jiang, MarkQuinlan, and Youngjun Cho

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

1 Introduction
Students with Attention Deficit Hyperactivity Disorder (ADHD)
face unique challenges in learning activities. ADHD symptoms
can lead to poor performance in task planning, extraction of main
ideas, and difficulties in maintaining focus and motivation during
extended study sessions [20]. Traditional learning materials, par-
ticularly text-based resources, often overlook support for these
students, leading to potential inequality and inaccessibility.

Researchers have explored various approaches to support stu-
dents with ADHD, with interactive learning methods and metacog-
nitive strategies1 being among the most frequently discussed [23].
Mind mapping, as a metacognitive strategy, has proven valuable
in helping students with ADHD improve concentration and execu-
tive functions [13, 21]. However, adapting educational materials to
support students with ADHD entails additional costs, and there is
currently little research exploring efficient tools in this area.

The development of Large Language Models (LLMs), presents
new opportunities to create innovative and accessible learning
materials at scale. This study explores the use of LLM agents as
efficient tools to support students with ADHD in learning activities.
Leveraging the reasoning capabilities of LLMs and their ability to
process and generate structured output, LLM agents can act as
generators of mind maps, diagrams, and dynamic User Interfaces
(UI) [8–10].

We present a prototype LLM-powered multi-agent2 UI system
that transforms traditional text-based learningmaterials into ADHD-
friendly, interactive mind mapping experiences3 (Figure 1). Our
system automatically generates visual, node-based representations
that allow students to engage with content through interactive
exploration, dynamic questioning, and progress tracking.

The rest of the paper is organized as follows. Section 2 reviews
the background and related work. Section 3 details the design, pro-
totyping and initial evaluation of the system. Finally, Section 4
concludes the paper and discusses implications and future direc-
tions.

2 Background and Related Work
2.1 ADHD Learning Difficulties
Students with ADHD face additional learning challenges due to
executive function deficits that result from ADHD symptoms [12].
Research evidence indicates that they often perform poorly in areas
such as the extraction of main ideas and task planning[17], the
identification of key information, and the formulation of effective
learning plans [20]. When dealing with conventional text-based
learning materials, these challenges are particularly pronounced[3].
These materials often fail to provide adequate support for students
with ADHD, lacking visual guidance, interactivity, and feedback
mechanisms. The specific challenges faced by students with ADHD
include the following:

1A metacognitive strategy is a deliberate technique to plan, monitor, or evaluate one’s
own learning process.
2In our context, an agent is an LLM instance designed to perform a specific func-
tion, such as analyzing text content, generating mind map structures, or facilitating
interactive Q&A with students. Multi-agents work together to accomplish these tasks.
3The complete code for the prototype described in this paper can be found at: https:
//github.com/9vek/llm-driven-interactive-mind-map.

• High Information Density: Traditional teaching materi-
als often present information with a high density of text but
lack clear knowledge frameworks and easy-to-read content
structures. This makes it difficult for students with ADHD
to grasp the overall context and effectively organise what
they have learned.

• Lack of Visual Aids: Text-based materials often lack intu-
itive guiding visual aids, such as graphic chunking andmind
mapping, that are helpful to accommodate the cognitive
characteristics of students with ADHD [26].

• Linear Learning Formats: Traditional teaching materials
are often delivered in a linear and singular reading format,
which lacks opportunities for interaction and exploration.
This limitation makes it challenging to stimulate ADHD
students’ interest and motivation. [7]

• Insufficient Executive Function Support: Text-based
materials often lacks tools that support executive functions,
such as task breakdown and progress tracking. This de-
ficiency makes it difficult for students with ADHD to ef-
fectively plan tasks and engage in self-directed learning.
[3]

• Absence of Immediate Feedback: The lack of immedi-
ate and direct feedback negatively affects ADHD students’
motivation to engage with tasks, also leading to increased
distraction [22].

These barriers continue to restrict access to educational resources
for students with ADHD and hinder their ability to fully benefit
from them, thus exacerbating structural inequalities that must be
addressed [19].

2.2 ADHD Learning Strategies
In addressing these challenges, metacognitive strategies have been
shown to be an effective complement to traditional supportive in-
terventions to alleviate symptoms of ADHD [23]. Metacognitive
strategies are defined as the awareness and deliberate consideration
of one’s cognitive processes, including planning, monitoring, and
evaluating learning activities [18, 23]. To facilitate the effective
implementation of these metacognitive activities, Graphic Organis-
ers (GOs), which are visual tools that help students structure and
organize information through diagrams, charts, and other visual
formats to reduce cognitive load and enhance comprehension, are
widely utilised as supportive tools [25, 27]. According to the Vi-
sual Argument Hypothesis, the spatial characteristics of graphics
reduce the need for cognitive transformation, thus alleviating work-
ing memory load [6]. Besides, the Dual Coding Theory posits that
the simultaneous presentation of verbal and visual information
enhances cognitive processing [6].

Mind mapping, as a practical metacognitive tool, presents knowl-
edge connections and content in a visually structured form with
minimal text annotation, helping to reduce cognitive load [2, 26].
They encourage students to actively organise and review informa-
tion, supporting planning, progressmonitoring, and self-assessment
throughout the learning process. Studies have demonstrated that
regular use of mind maps can help students with ADHD develop
stronger self-regulation and inhibitory control, serving as a valu-
able supplement to existing support methods [11]. Related research
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indicates that mind mapping software effectively stimulates motiva-
tion, aids information organisation, and enhances overall learning
and cognitive abilities in students with ADHD and other learning
disabilities during writing tasks [21]. Currently, mind maps have
been successfully implemented in school settings, becoming an
important strategy for supporting ADHD students’ learning activi-
ties [13]. However, there is a lack of efficient mind mapping tools
specifically designed for students with ADHD, as customising tools
or materials to meet their cognitive needs often demands extra time,
expertise, and costs.

2.3 LLM Development and Generative UI
We propose that LLMs would be potentially valuable tools to facili-
tate ADHD-friendly mind map generations. With the rapid develop-
ment of GenAI and LLMs in recent years, an increasing number of
software systems are attempting to integrate LLM-powered services.
The revolutionary capabilities of LLMs in reasoning, processing
and generating information and content offer great potential for
various generative applications [4]. In many early examples, LLMs
often serve users in the form of Conversational Agents (CA, such
as ChatGPT), and the dialogue and Q&A-based interaction forms
remains mainstream to this day [14, 16].

However, as the LLM development kit and structured output
patterns evolve and mature [1], more research is beginning to move
beyond the classic text dialogue format, focusing on applying LLMs
as generative UI technologies [5, 9]. Generative UI refers to user
interfaces that are dynamically created and modified by LLMs in
real-time, where the interface elements, content, and interactions
are generated based on user input rather than being pre-designed
static components. The output of the LLMs are not only presented in
text form but is also used to update and change interface elements.
For example, the study of [15] demonstrated using LLM to generate
just-in-time UI mockups based on user intent; the study of [9]
demonstrated an LLM assistant capable of generating dynamic
UI components during conversations, allowing users to interact
with the generated panel as a supplement to text input; the study
of [5] showcased the ability of LLMs to generate visuals driven
by data, highlighting the intriguing potential of presenting LLM
outputs within visual interface elements. However, LLM-powered
generated UIs are still in the very early stages of research. The
proposed approach in this paper of using LLM agents as creators
of interactive mind maps to support students with ADHD will
contribute an interesting exploration to this field.

2.4 Path to LLM-generated Interactive Mind
Maps and Gaps in existing products

Both industry and academia are exploring the use of LLMs to gen-
erate diagrams and mind maps. For instance, LLM products like
Mapify and ResearchFlow allow users to upload text or files to
generate corresponding mind maps, while studies [8] and [10] have
investigated the use of LLMs to create visual and interactive di-
agrams. However, we argue that there are two gaps in current
products that need to be addressed. The first issue is interactivity:
some LLM-powered products on the market merely visualise text
into the form of mind maps, essentially remaining as dense text
information without exploring other beneficial interactive design

Figure 2: Screenshots from market-available LLM-generated
mind mapping products. Most of existing products still gen-
erate mind maps based on dense textual information and
lack ADHD-friendly interaction design.

possibilities (Figure 2). Secondly, there is currently no research
on how to design LLM-powered mind map creators tailored
specifically for learners with ADHD. As a user group that most
needs such learning tools, it is crucial to explore the design issues of
LLMs as interactive mind map generation tools based on the visual
and interaction preferences associated with ADHD to smoothen
their entire learning process. The two gaps formed the motivation
for us to design this demo.

3 Prototyping
3.1 System Design
Weprototyped aweb-based UI to demonstrate the proposed concept.
We tested integrating OpenAI APIs in the LLM layer and used
the React framework for the UI development. Figure 3 shows the
complete UI workflow in supporting ADHD learning process.

Two of our lead authors, who have lived experience of diagnosed
adult ADHD, facilitated our system design and prototyping pro-
cess. Based on the previous literature reviews and the researchers’
recommendations, we established the following three design goals:

• DG1: Enhance Visual Aids: The generated interactive
mind maps should incorporate intuitive visual aids to ac-
commodate the cognitive characteristics of students with
ADHD. Improve concentration and reduce cognitive load.

• DG2: Promote Non-Linear Exploration: The system
should allow non-linear learning formats, allowing users
to interact with and explore content dynamically. This ap-
proach seeks to stimulate interest and motivation beyond
traditional linear reading experience.

• DG3: Support Executive Functioning:The LLM-powered
mind map creators should assist with executive functions,
such as task breakdown, progress tracking, and key infor-
mation extraction.

To address DG1, we adopted colour scheme and information
density based on literature recommendations (e.g. use red colour
for better focus maintenance [26]). In the display of the interactive
mind maps, we incorporated simplified visual elements to make
the content more accessible and less overwhelming for students
with ADHD. The design includes clear, distinct pathways and nodes
that help them visually organise information. Additionally, we only
extract and expand detailed information when the user needs it,
making it easier to follow without feeling overloaded (Figure 1 and
3).
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Figure 3: UI workflow: the user first uploads the learning materials, and the LLM-powered mind map creator analyses the
content within the materials to generate a intuitive, interactive mind map. The user uses this mind map as a visual learning
path and can click on specific nodes to extract detailed information from thematerials. Another set of LLM agents is responsible
for presenting the extracted information in a ADHD-friendly manner, providing conversational Q&A, or generating dynamic
checking questions to help the user assess their learning outcomes. After finishing a node, the user can change the status of the
node, such as marking them as done, to track progress, plan tasks, and stay focused.

For achieving DG2 and DG3, we implemented a multiagent
architecture (Figure 4) and optimised the LLM agents through ad-
vanced prompt engineering and fine-tuning to deliver an efficient
interactive experience. This architecture adopted specialised agents
to support dynamic mind map generation and content expansion at
each node, allowing users to explore topics non-linearly, which is
essential for maintaining interest and motivation in students with
ADHD.

Our prompt engineering strategies focus on reducing cognitive
load and progressively extracting knowledge. By integrating re-
search recommended strategies into LLM prompts to guide agents
through converting complex information in manageable steps, the
system extract node details, generates interactive checking ques-
tions, and context-based dialogues tailored to the learning needs
of ADHD students. These features support executive functioning
by helping them break down tasks and track progress effectively.
The agents are designed to facilitate self-directed learning, improve
focus, and enhance task completion efficiency by providing smooth
guidance and feedback throughout the learning process (Figure 3).

3.2 Initial Evaluations
We recruited two researchers with lived ADHD experience to test
the prototype, during which they interacted with the UI system and
compared it with the traditional learning approaches (reading the
text-based learning materials). Based on their feedback, we posit
that the prototype shows significant promise in the following two
aspects:

Using LLM as a helpful tool to generate ADHD-friendly
information visualisations and reduce text density: The initial

Figure 4: The multiagent architecture adopted in the demo
consists of four agents who collaborate as follows: The mind
map creator agent (AG1) is prompted to extract and generate
a suitable learning framework from the uploaded materials.
It focuses on generating an easy-to-understand, clear-path
mind map (using structured output). Once completed, the
content extractor agent (AG2) then extracts relevant infor-
mation from the uploaded materials. This agent works based
on the results fromAG1, and which node the user selected, in
a progressive, low-density manner. The chat agent (AG3) has
been specifically fine-tuned using a dataset of appropriate
responses, provides examples and explanations based on the
context from AG 1 and 2, and user questions. Finally, the
exercise generation agent (AG4) has also been fine-tuned,
and generates dynamic checking questions (using structured
output it has been fine-tuned on) based on the context to
check user’s learning progress.

evaluation revealed that LLM agents can generate satisfactory and
intuitive mind maps. The approach effectively reduces text den-
sity, making verbose information more accessible to students with
ADHD. The colours and visual elements used on the generative UI

4
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help in minimising cognitive overload and improving focus, further
facilitating a more accessible learning experience.

Crafting an LLM-powered interactive and enjoyable learn-
ing experience that is accessible to students with ADHD: The
prototype’s interactive features driven by LLMs were found to cre-
ate an engaging and enjoyable learning environment for students
with ADHD. The ability to explore content non-linearly and inter-
act with dynamic nodes fosters a sense of curiosity and motivation.
The system’s personalised guidance and feedback mechanisms, tai-
lored to the unique learning needs of ADHD students, support
self-directed learning and enhance task completion efficiency, mak-
ing the educational process both effective and enjoyable.

4 Discussion and Conclusion
This study explored LLM agents as interactive mind maps creators
tailored to support the learning activities of students with ADHD.
Taking into account their typical difficulties in executive function-
ing.We prototyped aweb-based UI system that transforms tradition-
ally verbose text-based materials into ADHD-friendly, interactive,
and visually accessible learning interface. By integrating the ADHD-
resulted cognitive characteristics and relevant design recommen-
dations, our initial testing indicated that the mind mapping-based
interface potentially improved the learning experience of students
with ADHD, particularly their ability in organising information,
planning tasks, and keeping focus.

However, the current prototype exhibits several limitations. First,
it has not been subjected to extensive user testing, which is crucial
to assessing its effectiveness and usability. Secondly, the generated
mind map content may lack precision due to the incomplete op-
timisation of the underlying LLM layer. This can result in errors
or misalignment with specific learning contexts. To address these
issues, incorporating domain-specific fine-tuned models or opti-
misation algorithms [24] could enhance the accuracy and outputs
quality. Our future work will focus on resolving these challenges
and exploring more targeted design and interaction strategies, such
as gamification, to expand the system’s applicability and engage-
ment potential.

This study addresses the unique learning needs of students with
ADHD, and based on a cognition-driven design approach, expands
the application potential of LLMs in educational contexts. It aims
to provide more inclusive assistive technologies for the ADHD
community and to promote the evolution of traditional educational
environments toward greater equity and diversity.
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