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Abstract

Video lectures have become increasingly prevalent for education
and professional development, yet their static visuals, dense in-
formation, and long duration pose attentional challenges for indi-
viduals with ADHD. While adaptive learning offers opportunities
towards ADHD-accessible video learning, little is known about how
to suitably adapt such videos: What components in multimodal
video lectures are challenging for ADHD viewers? How do these
experiences surface in behavioral signals to trigger an adaptation?
What presentations do they prefer? To answer these questions, we
conducted an eye-tracking-based retrospective think-aloud study
with 16 participants with ADHD, who watched and reflected on a
curated set of video lecture segments. Our study uncovered video
design elements that hindered learning and revealed participants’
coping strategies along with their limitations. By jointly analyzing
behavioral signals and retrospective reflections, we characterized
how these experiences manifested in behavioral patterns. We fur-
ther surfaced participants’ practices for addressing learning needs
beyond the video watching process, and derived design implications
for future ADHD-friendly adaptive video learning systems.
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1 Introduction

Video lectures present both opportunities and challenges for individ-
uals with Attention Deficit Hyperactivity Disorder (ADHD) [33, 82].
On the one hand, video lectures afford convenience, flexibility, and
sometimes built-in video playback features (e.g., pause/seek, cap-
tions, playback speed adjustment), allowing individuals with ADHD
to engage with learning materials at their preferred locations, times,
and pace [58]. On the other hand, however, video lectures—with
their relatively static visuals, long durations, and dense informa-
tion structures [4, 35]—can be uniquely challenging for individuals
with ADHD, who often experience difficulties sustaining attention
and managing impulses during less stimulating activities [41]. As
video-based learning and training become increasingly prevalent
in higher education and workplace environments [61, 77], these
challenges can prevent individuals with ADHD from effectively
accessing critical educational resources, exacerbating existing dis-
parities in academic achievement and professional advancement
for the neurodivergent population [8, 60, 74].

Prior work has been examining ways to improve designs of mul-
timedia learning materials for more effective knowledge delivery.
From a theoretical lens, multimedia learning and cognitive load
theories [20, 68] provided foundations for guiding high-quality
educational presentations [19, 27]. Leveraging these theoretical
frameworks, researchers have designed systems to evaluate [5, 50],
improve [37, 75], and automatically create [23] educational pre-
sentations and videos. However, such efforts have predominantly
stemmed from a neurotypical perspective, despite evidence sug-
gesting distinct behaviors [63, 69] and needs [43] of neurodivergent
learners. For example, while prior work indicated that picture-in-
picture (i.e., small instructor window overlaying the slides) style of
video lecture can lead to better learning performance for the general
student body [52], recent work found that the presenter window
could sometimes be distracting for users with ADHD [32, 117],
leading to undermined information acquisition.

The mismatches between generic video learning design prin-
ciples and ADHD-specific preferences highlight the importance
of adaptive learning—tailoring educational materials to individual
learners’ cognitive and attentional profiles [42, 67]. However, little
is known about how we can adapt video learning design to fulfill
the needs of individuals with ADHD. While recent research has
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started to explore the video watching challenges faced by viewers
with ADHD [46, 117], they focused on social media videos, which
differ substantially from video lectures in structure, pacing, and
cognitive demand [55]. Key research questions around ADHD in-
dividuals’ video learning experiences remain unanswered: How
do the multimodal elements in video lectures, such as text density,
visual complexity, instructor presence, and speech patterns, shape
their learning challenges? How are their challenges reflected in
behavioral signals to inform adaptive systems? What coping strate-
gies do they adopt to overcome video learning challenges and what
are their video lecture design preferences?

To answer these questions and inspire adaptive video learning
for ADHD, we conducted a retrospective think-aloud study [2, 100]
with 16 participants with ADHD, each of whom watched two video
lecture segments and reflected on their experiences and challenges
after each viewing session. Meanwhile, the researchers monitored
and recorded participants’ behavioral data (e.g., gaze, actions), took
note of notable behaviors and events, and probed participants with
these events in the post-hoc reflection. As gaze behaviors provide
substantial insights into people’s attention, we also played back
participants’ gaze trajectories when they reflected on certain video
segments to support memory recall.

Our study revealed the challenges caused by inaccessible video
lecture designs for learners with ADHD (e.g., overfocusing on dom-
inant yet underexplained visuals) and how such challenges were
reflected in viewers’ behaviors (e.g., prolonged fixations indicating
mind-wandering during understimulating video segments). Fur-
thermore, we unpacked viewers’ coping strategies when navigating
inaccessible video lectures (e.g., strategically mind-wandering when
understimulated to prevent complete disengagement) and uncov-
ered the limitations of existing strategies (e.g., difficulty recollecting
attention when video lacks clear signifiers for topic transitions). We
also explored participants’ practices for managing learning needs
beyond the video watching process (e.g., using Al to check their
notes for knowledge gaps), and highlighted design opportunities
for educators, adaptive learning systems, and beyond.

In summary, our research contributes, to our knowledge, the first
systematic examination of video lecture watching experiences for
viewers with ADHD with behavioral evidence. Our study charac-
terized inaccessible multimodal video lecture elements, uncovered
coping strategies and concerns, and derived design implications to
inform adaptive video learning systems for individuals with ADHD.

2 Background & Related Work

Our work builds on prior research that highlights the challenges
faced by individuals with ADHD during video learning, techno-
logical efforts for supporting learners with ADHD, and adaptive
and personalized learning methods that motivated our work. We
introduce them below to contextualize our research.

2.1 Challenges of Video Learning for
Individuals with ADHD
Attention-deficit/hyperactivity disorder (ADHD) is a neurodevel-
opmental disorder that affects 7.6% of children and 6.8% of adults
[89], with inattention and/or hyperactivity/impulsivity [107] being
common symptoms. Exacerbated by the high rate of comorbidity

Zhu et al.

(e.g., learning disabilities, dyslexia) for ADHD [81, 93], individuals
with ADHD could experience significant challenges in learning,
including task completion [44, 72], organization [13, 51], sustained
focus [65, 99], and information acquisition from various learning
materials [14, 49, 87], leading to higher rates of underachievement
in both educational and professional contexts [8, 60, 74].

The increasing prevalence of video-based learning has created
new opportunities to alleviate ADHD-related challenges in learn-
ing [47, 58]. However, it simultaneously introduces new challenges.
As a multimodal format for delivering information, video lectures
often present complex visual elements—such as text, graphics, and
instructor figures—alongside auditory components with varying
tones, pacing, and speech content [59, 108]. While such multimodal-
ity can enrich learning [77], it also increases cognitive and atten-
tional demands [29], especially for individuals with ADHD who
often experience difficulties in sustaining attention and processing
information efficiently [51, 86].

Prior work has shown that people with ADHD may be distracted
or irritated by both visual and auditory stimuli in videos [35, 36].
For example, Jiang et al. [46] conducted semi-structured interviews
and found that viewers with ADHD can be overstimulated by mul-
timodal elements such as flashing lights and abrupt sounds. Zhu et
al. [117] collected and analyzed data from popular video-sharing
platforms and found that viewers with ADHD can be distracted by
major visual and auditory components of videos, including speakers,
content layouts, and background visuals and audio. These efforts,
however, focused on social media videos. No work has comprehen-
sively and deeply examined the experiences of viewers with ADHD
with respect to video lectures, which pose unique challenges due to
their complex, relatively static, and information-dense presentation
format [4, 25]. To address this gap, our work deeply characterizes
the video lecture watching experiences of individuals with ADHD,
uncovering the specific design features that exacerbate or alleviate
their attentional and cognitive challenges.

2.2 Technologies to Support Learning for
Individuals with ADHD

Prior research has explored different assistive technologies to sup-
port learners with ADHD across diverse age groups. For children
and adolescents with ADHD, who often learn in a more structured
environment, researchers have been designing tools to help children
regulate their learning behaviors and attention in schools [95, 109]
and home-learning environments [62, 94]. In contrast, adult learn-
ers with ADHD often operate in more flexible environments where
they are expected to self-regulate their learning [28], resulting in
distinct and more pronounced challenges [71]. Accordingly, recent
work has started to explore tools for adult learners with ADHD to
mitigate educational and professional challenges, including task
management [22, 118], communication [114], and attention sup-
port [85]. For example, Cuber et al. [30] designed a VR studying
environment with noise cancellation to help college students with
ADHD focus on their schoolwork. Lalwani et al. [56] designed a
social robot as a companion for college students with ADHD during
academic tasks, showing that the presence of a social robot serves
a body-doubling role—a common ADHD strategy to increase focus
and productivity through co-presence [34].
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Given the opportunities and challenges that video-based learn-
ing affords for individuals with ADHD [58], recent work has also
started to explore video accessibility [46, 117] for individuals with
ADHD. For example, Zhu et al. [116] designed a video customiza-
tion interface that allowed viewers with ADHD to simplify a video
by removing visual and auditory distractions. However, their work
focused on general informational videos and did not account for
the more complex and structured design of video lectures [26],
which require viewers to continuously coordinate attention across
multiple elements (e.g., text, visuals, instructors). In the context
of video learning, Das et al. [31] created a video lecture watching
system with supportive features for learners with ADHD, including
video chaptering, summarization, and built-in teaching assistants.
However, their work focuses on auxiliary support features and does
not engage with the underlying multimodal design of video lec-
tures, which can meaningfully influence how learners process and
acquire information [21]. Complementing these auxiliary support
tools, our work turns attention to the video lecture content itself,
examining how its multimodal design elements shape the learning
experiences of individuals with ADHD and where opportunities
for adaptation may lie.

2.3 Accessible Learning via Adaptation and
Personalization

Extensive research has recognized the diverse learning needs across
individuals, shaped by differences in sensory profiles, prior knowl-
edge, and learning contexts [6, 90]. Adaptive learning systems have
sought to address this diversity by tailoring educational content
and delivery to individual learners, drawing on techniques such as
learner modeling [101, 104], intelligent tutoring [79], and machine
learning-driven content recommendations [24, 88]. Such efforts to
personalize learning have also extended to the accessibility domain,
where researchers design systems to adapt educational materials
for learners with diverse abilities [3, 40]. For example, Batanero
et al. [12] investigated accessible e-learning platforms that offer
learning materials in different modalities (e.g., text, speech, sign
languages) to accommodate different needs of learners with disabil-
ities. Standen et al. [97] designed an adaptive learning system for
learners with intellectual disabilities that selects appropriate learn-
ing materials based on the learner’s engagement state, which was
predicted using machine learning. These systems highlighted the
benefits of moving from a one-size-fits-all approach to personalized
learning based on users’ preferences and needs.

Nonetheless, neurodivergence—and ADHD in particular—presents
unique challenges for adaptive learning. First, strategies to regu-
late neurotypical learners’ engagement might not apply to learners
with ADHD. For example, while increasing stimulation (e.g., richer
visuals, dynamic animations) is a common technique for sustaining
engagement [66, 115], such enhancements might overwhelm or
distract individuals with ADHD [46]. Additionally, individuals with
ADHD might exhibit engagement and disengagement differently
than neurotypical people [102].

Despite this complexity, efforts to personalize learning specifi-
cally for individuals with ADHD remain limited. Thawalampola et
al. [98] focused on adapting text-based educational materials via
content chunking and simplification based on the behaviors (e.g.,
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head movement, facial expressions) of learners with ADHD. Simi-
larly, Yadav [110] proposed a framework to personalize textbook
content for children with ADHD by analyzing multimodal data
and neuropsychological tests. However, no work has focused on
adapting video lectures to support learning for individuals with
ADHD. Thus, we extend the exploration of adaptive learning for
ADHD into the video lecture domain, generating empirical insights
and design implications that can inspire future video adaptation
systems for learners with diverse cognitive and attentional needs.

3 Methodology

To understand the video learning experiences of learners with
ADHD, we conducted a retrospective think-aloud study [2, 100]
with 16 participants with ADHD. To preserve participants’ natu-
ral video-learning behaviors without interrupting or distracting
them, which is particularly important for ADHD learners, we asked
participants to concentrate on video watching and invited them to
reflect on their experience post-hoc. To alleviate challenges with
working memory for individuals with ADHD [51], we used partici-
pants’ observed behaviors (e.g., gaze trajectories, interaction logs)
as probes to support their memory recall. We explain the study
setup, procedure, and analysis method below.

3.1 Participants

We recruited 16 participants with ADHD (P1-16, 9 females, 7 males)
whose ages ranged from 20 to 51 (Mean = 28.4, SD = 10.0) via email
lists. A participant was eligible if they were at least 18 years old
and self-reported as having ADHD. Fourteen participants had been
clinically diagnosed with ADHD, and two (P6, P15) were in the
clinical diagnostic process after initial screening by the university
health services. All participants reported substantial experiences
watching video lectures. Table 1 provides participants’ detailed
demographic information. Participants were compensated $20 per
hour and reimbursed for travel expenses. This study was approved
by the Institutional Review Board (IRB) at our university.

3.2 Apparatus

To understand participants’ experiences with diverse video lecture
designs, we prepared a curated set of video lectures spanning a
range of content and presentation styles. We also developed a study
interface supporting video watching, real-time behavior monitoring
(e.g., gaze, body), and gaze trajectory playback. We describe the
study apparatus below.

3.2.1 Video Lecture Selection. We selected eight video lectures
that span a wide range of content and presentation styles (Table 2).
Drawing on prior taxonomies and categorizations of video lectures
[26, 57], we carefully curated a list of video lectures containing
diverse designs, including the presence of the instructor and the
slides, the usage and style of visuals (e.g., text, images, data visu-
alizations, tables, and formulas), and the style (e.g., pace, tone) of
the speech. We trimmed each selected lecture to 13 to 17 minutes
with natural segment boundaries, informed by prior work on ef-
fective video lesson length [111]. We chose this duration range to
reduce participants’ fatigue while preserving enough length for the
attentional challenges of video learning to emerge [64].
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Table 1: Demographic Information of Participants.

Frequency of Watching Video

Zhu et al.

PID Age Gender Diagnostic Status Field of Study/Work
Lectures
P1 20 Female Clinically diagnosed at 16 Actuarial Science 30% of school time
. . Psychology & Social
P2 20 Female Clinically diagnosed at 19 Welfare Weekly
Clinically di d hild . .
P3 36 Male tnically clagnosed as a ct Metabolism Daily
and as an adult
P4 50 Female Clinically diagnosed at 35 Biology Weekly
L. . International Study &
P5 28 Female Clinically diagnosed at 26 Clinical Research Weekly
. . . . Watch ideo lect; ith varied
P6 20 Female In the diagnostic process Microbiology atch many video fectures with varie
frequency
P7 22 Female Clinically diagnosed at 11 Speech Pathology Weekly
P8 28 Female Clinically diagnosed at 14 Primary Care Daily when taking classes
P9 51 Male Clinically diagnosed at 28 Physician Assistant Daily
P10 22 Transgender Clinically diagnosed at 17/18 History & Film Studies Watch many video lectures with varied
male frequency
P11 34 Male Clinically diagnosed at 30/31 Biomedical Research Daily
P12 22 Male Clinically diagnosed at 10 Mechanical Engineering Weekly
P13 21 Female Clinically diagnosed at 16 Neurobiology Daily
P14 31 Male Clinically diagnosed at 17 Journalism Watch many video lectures with varied
frequency
P15 25 Female In the diagnostic process Data Science Most of school time
P16 24 Male Clinically diagnosed at 21 Information Systems Weekly
Table 2: Overview of selected video lectures.
VID Preview Title Channel Topic Segment Design Characteristics
Vi The Column Space of a Matrix MIT OpenCourseWare Mathematics 0:00-13:59 switching view, on-screen instructor, real screen, text-only slides
V2 Primates, Faces, & Intelligence MIT OpenCourseWare Neuroscience 0:00-15:45 static view, picFure-m-.plc.ture (Plp? mstr.uctor, text- and image-dense
slides, misc information, high speech rate
V3 “Widening Inequalities of Place” Robert & Reich Public Policy 3:06 — 17:28 switching view, onfsc.re.el? instructor, slides overlay, interactive
activities, low speech rate
Privatizing Government I: Utilities, Political o switching view, on-screen instructor, diagram-dense slides,
va n Eminent Domain, and Local Government YaleCourses Science 0:00-15:29 talking-head-only segments
V5 : Bl Artificial Intelligence Today Stanford Online Csocmieliit:r 0:00 - 13:45 static view, no instructor, image-dense slides
. . 0 . . 01 static view, on-screen instructor, real screen, text-dense slides,
Ve m What is a disease? Introduction YaleCourses Health 0:00-16:32 slide-reading, low speech rate
V7 m Prehistoric Art Art Hlstorycvl\:rtll: Travis Lee Art History 0:43-17:20 static view, no instructor, image-dense slides, variation in tone
A% i Payments MIT OpenCourseWare Business 19:18-35:51 static view, PiP instructor, diagram-dense slides, interactive activities

Video Assignment. To simulate realistic learning experiences,
where adult learners typically have some agency in choosing what
they learn [38], we used a preference-aware assignment procedure.
Prior to the study, participants indicated video lecture topics they
would prefer to avoid, and videos were randomly assigned from
the remaining pool, with each video viewed by four participants
in a counterbalanced order. This procedure also helps mitigate the
attention decline caused by lack of interest in the videos.

3.2.2  Study Interface. We designed a two-stage interface (Figure 1)
to support (a) naturalistic video viewing with concurrent behavioral
monitoring, and (b) gaze-supported retrospective reflection.
Video Viewing and Behavior Monitoring. Participants viewed
the video lecture using a 24-inch display (1920x1200) with a To-
bii Pro Fusion (120 Hz) eye tracker mounted at the bottom. They
viewed the video using a standard HTML video player (Figure 1A)
with the common controls of mainstream video learning platforms:

play, pause, seek, playback speed adjustment, and caption toggle.
To minimize distractions during viewing, the researcher was seated
in a separate physical space and monitored participants’ behavior
across two screens. The first screen (Figure 1A(1)) mirrored the
participant’s video view with gaze trajectories overlaid, indicating
where the participant was looking in real time. It also included a
synchronized transcript panel supporting researcher’s bookmark-
ing and note-taking of notable behaviors. The second screen (Figure
1A(2)) displayed a recording of the participant’s computer screen
alongside the participant’s real-time video recording through a we-
bcam, allowing the researcher to observe their interactions with
the video and physical behaviors during video learning.
Gaze-supported Reflection. After the viewing session, partici-
pants engaged in a retrospective think-aloud session supported by
a gaze playback interface (Figure 1B). The interface consisted of a
video player with visualizations of gaze trajectories. The researcher


https://www.youtube.com/watch?v=azzrfdysfI0
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https://www.youtube.com/watch?v=4FGNLl9Btfw
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Lecture content

Figure 1: Our two-stage study interface. (a) During video viewing, the participant watches a video lecture on an eye-tracker-
equipped display while the researcher monitors their behavior across two screens: (1) a mirror of the participant’s video view
with recent gaze trajectories overlaid and a synchronized transcript panel supporting bookmarking and note-taking, and (2) a
screen recording of the participant’s display alongside their face recording. (b) During gaze-supported reflection, the researcher
advances the video to a given timestamp, and participants review their gaze trajectories overlaid on the video frame to recall

and reflect on their viewing experience.

controlled the playback by advancing the video to a certain times-
tamp, so that participants can revisit a video segment with their
gaze trajectory overlaid on the video frame.

3.2.3 Implementation. The study interface was implemented in
React [80]. Gaze data was captured via the Tobii Pro SDK in Python
and processed by a Flask-SocketIO server that handled bidirectional
communication between the eye tracker and the interface. Gaze
trajectories were derived from raw gaze samples using a dispersion-
based real-time fixation detection algorithm [54] suitable for low-
latency streaming. To ensure that the gaze visualizations were
relevant to the current video content, we segmented the video into
scenes (i.e., individual slides or speaker views) using an automatic
scene detection tool [18], followed by manual verification and cor-
rection. Gaze visualizations were reset at each scene boundary,
preventing carryover of gaze data across different scenes.

3.3 Procedure

The study consisted of a single two-hour session with four phases:

Initial Interview. We started with an initial interview cover-
ing participants’ demographics, ADHD background, experiences
with watching video lectures, and general challenges and coping
strategies that they encountered and adopted during video learning.
We then informed participants about behavioral data collection
(i.e., gaze, face recordings, interaction events), and conducted gaze
calibration using a 14-dot calibration and 5-dot validation [103].

Video Learning. After calibration, participants were introduced
to the video viewing interface, and familiarized themselves with
all the video player features with a tutorial video. They then com-
pleted two video learning tasks. To simulate realistic video learning,
participants were instructed to watch the videos as they normally
would in a natural learning context, with full control over the video
playback and the activities they want to perform (e.g., note taking)
during video watching. Meanwhile, in a separate physical space,
the researcher monitored participants’ behavioral data in real time,
and took notes of any notable behaviors (e.g., unexpected gaze
behaviors, frequent pauses or rewinds). After each video learning
task, participants completed two multiple-choice quiz questions
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designed by the research team to assess factual recall of the video
content, encouraging them to engage with the learning tasks.

Retrospective Think-aloud. Immediately following each learn-
ing task, we conducted the retrospective think-aloud session to
understand participants’ experiences. Participants first provided
overall evaluations of the video—including familiarity and interest
in the video content, perceived effectiveness of video design, and
perceived content absorption—on a 7-point Likert scale (7 repre-
senting the most positive). The researcher then replayed the video,
advancing through it slide by slide, and participants commented on
the video design while referencing their own gaze behaviors (e.g.,
very long fixations) when applicable. This allowed participants’
reflections to surface without being biased by the researcher’s ob-
servations. Within each slide, if the researcher noted any behaviors
(e.g., notable pauses, rewinds, or distinctive gaze patterns) that par-
ticipants did not spontaneously address, the researcher followed
up with targeted questions to complement participants’ recall.

Exit Interview. We concluded the study with a semi-structured
exit interview to discuss whether their experiences and preferences
can be generalized to other video lectures, and how they would
like to improve the video lecture design. To facilitate discussion,
we referred to challenges they encountered when watching the
selected videos, and encouraged them to think about how to make
improvements without technological limitations.

3.4 Analysis

We analyzed the study data using both quantitative and qualitative
methods.

3.4.1 Quantitative Analysis. We reported descriptive statistics (i.e.,
mean, standard deviation) of participants’ self-reported Likert rat-
ings on familiarity, interest, perceived effectiveness of video design,
and perceived content absorption, as well as their post-viewing
quiz accuracy. To further examine how participants’ perceived con-
tent absorption related to their experiences with the video, we
computed Spearman’s rank correlations with Holm-Bonferroni
correction [112] between perceived content absorption and three
variables: perceived video design effectiveness, interest, and famil-
iarity. Additionally, we also reported descriptive statistics on par-
ticipants’ behaviors during video watching (e.g., number of pauses
and rewinds).

3.4.2  Qualitative Analysis. We audio-recorded all sessions and tran-
scribed interviews using an automatic transcription service. To
deeply understand participants’ experiences and how they man-
ifested in behavioral data, we aligned multiple data streams for
each video learning task, including the original video, gaze trajec-
tories, face recordings, and corresponding interview excerpts, and
referenced them jointly while coding.

We analyzed the data using thematic analysis [16], jointly consid-
ering both behavioral signals (e.g., gaze patterns, off-screen behav-
iors, interaction events) and participants’ verbal feedback during
the retrospective think-aloud session. Two researchers indepen-
dently open-coded four shared samples (25% of data), developing an
initial codebook through iterative discussion that captured both ob-
servable behaviors (e.g., prolonged fixations) and experiences (e.g.,
mind-wandering). The researchers then divided the remaining data
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and continued coding independently using the shared codebook,
while periodically cross-checking and discussing discrepancies to
ensure consistency. New codes were added to the codebook after
the researchers reached an agreement.

4 Findings

Participants shared diverse learning experiences with the video
lectures. With moderate familiarity (Mean = 3.72, SD = 1.67) and
moderate-to-high interest in the content (Mean = 4.75, SD = 1.76),
participants achieved an average accuracy of 92.2% (SD = 18.4%)
in the post video-learning quizzes, indicating serious engagement
with the learning task. Nonetheless, we observed that participants’
perceived level of content absorption differed tremendously across
videos (Mean = 4.32, SD = 1.42, ranging from 2 to 7), with video
design being a critical factor. We observed a strong correlation
between perceived video design effectiveness and content absorp-
tion (p = 0.75, p < 0.001), while interest (p = 0.51, p < 0.01) and
familiarity (p = 0.42, p = 0.016) showed only moderate correlations
with content absorption. This pattern was vividly illustrated by the
contrast between two lectures: while learners of the public policy
lecture (V3) and the neuroscience lecture (V2) reported comparable
familiarity (Mean = 3.00 vs. 2.75) and interest (Mean = 5.75 vs. 5.50),
their perceived absorption differed sharply (Mean = 6.25 vs. 3.75),
mirroring the gap in their ratings of video design effectiveness
(Mean = 6.75 vs. 3.25). P11 shared his frustration after watching the
neuroscience video (V2), highlighting this as a typical example of a
video lecture with inaccessible designs:

“The most typical thing I hate is that the topic interests
me, but the presentation is annoying and not adapted
to the way I learn. So I'm like, I really wanted to listen
to you, but I will not.”

This finding highlights the importance of making video lecture
designs accessible and adaptive to the needs of learners with ADHD.
In the following sections, we unpack the video viewing challenges
and coping strategies that individuals with ADHD encounter during
video learning with behavioral evidence.

4.1 Cognitive Overload from Overwhelming
Content

We found that cognitive overload—arising from both overwhelming
multimodal presentation and overwhelming amounts of information—
constitutes a significant barrier to effective video learning for indi-
viduals with ADHD. In the following, we elaborate on the specific
features of video lecture design that contribute to this sense of
overwhelm, examine how participants’ behaviors reflect this chal-
lenge, and discuss the coping strategies adopted by participants to
mitigate such challenges along with their limitations.

4.1.1  Overwhelming Presentation. Participants described four types
of overwhelming multimodal designs in video lecture presentation:
(1) overly dense visuals, (2) unexplained visuals, (3) irrelevant visu-
als, and (4) low quality audio.

Overly Dense Visuals. Prior work has identified dense visuals to
be cognitively overwhelming for individuals with ADHD for both
reading [45] and video-watching scenarios [46]. Extending this line
of work, we unveiled the unique challenges with video lectures,
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which contain dense information from both visual and auditory
channels. We found that visual density itself was a common source
of overload. Ten participants (P1-2, P4, P8-13, P16) criticized six
videos (V1-4, V6, V8) as “text heavy”, and two (P13-14) described
two videos (V2, V7) as having “too many pictures” (P13).

Beyond visual density alone, participants also experienced chal-
lenges with aligning instructor speech with dense visual presenta-
tion (P6, P9, P11-13). For P13, the text-heavy slides in the health
lecture (V6) split her attention between the instructor’s speech
and the slides to the point that she could not even tell whether
the speaker was reading the slides or not. P11 shared a similar
experience with the neuroscience lecture (V2), highlighting how
text-heavy slides caused him to lose focus:

“As soon as he switched to the slides with all the text...
I probably missed more than half of the thing he said
Jjust trying to figure out what’s on the slide and what
he’s talking about... It’s like an atomic crash.”

Participants’ gaze behaviors reflected their challenges with overly
dense visuals, surfacing three distinct gaze patterns (Figure 2a-c): (1)
Misaligned Gaze (P4, P7, P13), where participants’ attention lagged
behind the narration as they tried to catch up with the on-screen
text. For example, P13 described her gaze trajectories in Figure 2a as
“stuck there reading,” as she kept fixating on the previous paragraph
after the instructor had moved on; (2) Content Skipping (P1, P8-9,
P11, P13, P16), where participants skimmed only a few words or
phrases while skipping most of the content. For example, Figure 2b
showed P8 skipping most of the text on a slide as there was “too
much to read”; and (3) Mindless Reading (P1, P6, P8, P11, P13), where
participants’ gaze appeared to be traversing lines of text but with-
out meaningful comprehension. As shown in Figure 2c, while P11’s
gaze resembled a reading behavior, he reported simply “numbly
scanning” the text. This pattern highlighted how gaze trajectory
alone can disguise disengagement. As P11 commented on his gaze
in Figure 2c: “Don’t be fooled. I didn’t read the text.”

While dense visuals brought challenges in general, we found
that different participants could have distinct preferences for visual
density. In particular, four participants (P3, P10, P13, P16) preferred
dense slides despite the overload risk, viewing them as a fallback
when speakers were ineffective: “Having less text is only helpful if
it’s a good speaker... If you miss something that was said that was
important, if the slides are denser, you have something to reference to,
rather than being completely lost and clueless” (P10). Additionally,
P12 also highlighted how learners’ tolerance of dense visuals could
depend on their familiarity with the content: ‘T know what [the
content] is and what I care about. But to someone who’s never seen
this before, they’d probably be intimidated.”

Unexplained Visuals. Five participants (P8-11, P13) described
three videos (V2, V6, V8) as having misaligned visuals and speech,
where visuals signaled importance—either by containing critical
information (e.g., data) or by dominating the screen (e.g., large in-
fographics)—yet received insufficient explanation from the speaker.
As a result, participants had to make excessive effort to interpret
the visuals on their own, causing them to lose track of the speech
content. For example, P13 shared her frustration when trying to
interpret an infographic about the evolution of primates in the
neuroscience lecture (V2). Although the image was used only for
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high-level illustration, it occupied a large portion of the screen and
drew her attention away from the speech: ‘T was only looking at [the
infographic], trying to figure out what they mean and how they’re
relevant... It would be fine if [the speaker] was gonna address the
information, but he did not say anything about it.” This challenge
was manifested in her gaze data (Figure 2d): she spent 25.2 seconds
examining the infographic, missing a substantial portion of the
speech. As she reflected: ‘T could not even tell you what happened
on [the left side of] the screen.”

Irrelevant Visuals. Ten participants (P2, P5-6, P8-9, P11-15)
highlighted the challenge of irrelevant visuals in four video lec-
tures (V2-3, V6, V8). Such visuals are characterized as “not helpful”
(P12) and “distracting” (P2) for content understanding, including
images that did not offer additional information (e.g., a photo of an
obese individual when discussing homeostasis-related diseases; P2,
P6, P8-9, P11-13), views of lecture halls and audience (P5, P14-15),
decorative images (P8, P11), and information about the speaker
and educational institution (P11). When interacting with irrelevant
visuals, participants’ gaze would attend to those visuals rather than
the main lecture content, sometimes with task-irrelevant thoughts.
For example, P5 commented on her highly-dispersed gaze trajecto-
ries that explored the audience (Figure 2e) when the public policy
video (V3) switched to a view containing the audience: “This was
distracting... I was definitely trying to read [the audience]’s shirt.”

Participants’ opinions differed in what they considered irrele-
vant and distracting. For example, while seven participants (P2, P6,
P8-10, P12, P14) found purely illustrative images distracting, four
participants (P4, P13, P15-16) appreciated them as memory aids:
“[The image] helps me remember what this slide is about—it’s like a
visual anecdote” (P15).

Low-quality Audio. Finally, participants (P5, P9, P12) noted that
background noise and disfluent speech patterns can be distracting:
“The way some people talk... the quality of the recording... I'd rather
you just give me a transcript and let me read it for myself” (P9).

4.1.2  Overwhelming Information. In contrast to prior findings [117]
that highlighted individuals with ADHD’s preferences for faster-
paced content, we found that fast and dense information for video
learning could lead to the challenge of information overload, with
five participants (P2, P8-9, P11, P13) complaining that a video was
“too much” (P11) for four videos (V1-2, V6, V8). P9 shared the over-
stimulated experience with the video discussing the monetary sys-
tem in the United States (V8):

“I'm not interested anymore. [The instructor] don’t view
me as a human. They view me as a bucket. They’re just
dumping information into me, and that’s dumb—it’s
like drinking from a fire hose” (P9).

This feeling of overwhelm had led P9 to exhibit disengagement
from the video. After he sped up the video to 1.25x due to “loss of
interest”, he spent 67.6% of time looking away from the screen, com-
pared to 36.0% prior to speed adjustment. Similarly, P8 “gave up at a
point” when watching the health video (V6) as she “couldn’t absorb
any [content] anymore.” As a result, she “took a break” by looking
away from the video for 52.1 seconds. P8 attributed this overwhelm
to the cumulative burden of holding multiple unrelated contexts
in mind at once, each introduced by a different point on the slide:
“All the points [on the slide] talk about different information... You
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Figure 2: Examples of gaze trajectories when participants experienced cognitive overload and coped with these challenges.
Gaze trajectory overlays on the video frames are presented as a sequence of fixations (circles) and saccades (line segments). The
gaze trajectory is color-coded to show progression, transitioning gradually from red (starting point) to yellow (endpoint). The
size of circle represents fixation duration. The quote underneath each frame demonstrates participants’ description of their

gaze trajectory with respect to their video watching experience.

had to figure out and remember the context for each point, otherwise
you're going to lose track... And this happens [throughout the video]
over and over again.”

4.1.3 Coping Strategies and Limitations. Participants employed
three strategies to cope with the overwhelming video presentation
and information: (1) leveraging multimodal signifiers, (2) separating
competing sources via pausing and rewinding, and (3) finding an
attention anchor. We elaborate on each strategy and its limitations.

Leveraging Multimodal Signifiers. Participants (P1, P4, P6-
8, P10, P12-16) strategically directed their attention by following
diverse visual (e.g., animations, bold text, color changes, instructor
gestures) and auditory signifiers (e.g., key phrases like “the most
important thing,” shifts in tone and cadence, audience laughter).
These signifiers helped them align speech with visual aid (“[The
text] fades in when he’s talking, so it helps you realize this is what he’s
talking about” (P4)), and filter information worth attending to (‘I'm
only paying attention to this because he said it’s the most important
thing” (P11)). The gaze data further validated this behavior, with
participants’ gaze following newly revealed content on slides or
instructors’ pointing gestures (Figure 2f).

Limitations. However, not all signifiers were equally effective:
image signifiers (i.e., new images appearing on slides) attracted
participants’ gaze in 90.0% of instances, compared to 41.3% for new
text and 40.1% for instructor pointing gestures, highlighting the
importance of signifier saliency in directing attention. As P11 noted:
“When cool pictures appear I look at them. Text? Not so much.” The
effectiveness of signifiers also depended heavily on the video design
and recording quality. Participants (P7-9, P12-13, P16) expressed
frustrations over the lack of signifiers in videos, and two (P8, P13)
noted that signifiers were easily lost when surrounding visuals
were already overwhelming: “T didn’t even notice [the bullet points]

are being animated” (P13). Furthermore, poorly executed signifiers
can bring additional burden to the participants (P1-2, P7, P11-12) by
misdirecting their attention: “I’ve never seen anyone who has [used
pointers] correctly... It’s always random and distracting” (P1).

Additionally, P9 highlighted how lectures recorded in real-world
classroom often failed to capture the signifiers designed for the
in-person audiences: ‘If [the instructor] is pointing at anything on
the screen, I can’t see what they’re pointing at... That is not recorded.”

Separating Competing Information Sources. We found that
participants (P2, P4, P7-8, P10, P12-13) also tried to alleviate cog-
nitive overload by separating competing sources of information
via pausing and replaying. For example, P2 paused the video (V8)
to read the data in the table after listening to the speaker’s expla-
nation: ‘Tt took me a second to look at them all, so I had to pause
after he was done talking... It’s better for me to focus.” Similarly, P10
paused the video to take notes on the slides before moving on to
focusing on the speech, which served only as a supplement for
filling any gap in knowledge. In total, participants paused 113 times
(Mean = 5.95, SD = 9.27) and rewound 69 times (Mean = 3.53,
SD = 5.20) across the video learning sessions, with 72.6% of pauses
concentrated on V2, V6, and V8—the three videos participants iden-
tified as exhibiting all three types of overwhelming presentation
elements described in Section 4.1.1.

Limitations. However, separating different sources of informa-
tion can make video watching both time-consuming and cognitively
demanding. Four participants (P2, P8, P12-13) highlighted the addi-
tional effort required to watch such videos. For example, P2 spent
a total of 10.7 minutes pausing and 4.2 minutes watching rewound
content for the business video (V8), which almost doubled her video
watching time from the original 16.5 minutes. In addition, two par-
ticipants (P8, P13) mentioned the difficulty refocusing on video
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content after pausing: “Every time I have to pause it, it’s hard to
make it start again” (P13).

Finding an Attention Anchor. Seven participants (P1-2, P6, P8,
P11-13) described a strategy of selectively focusing on a single ele-
ment in the video when faced with visually overwhelming content,
thereby reducing the cognitive load associated with processing in-
effective visual aids. For example, P12 focused on the speaker when
the slides were too complex. On a slide he described as having “too
much text,” 50.6% of his fixation time was on the speaker, as shown
in Figure 2g. As he explained: “If the slide is full of stuff and I don’t
want to look at it, I'm gonna focus on the speaker so that I don’t bury
myself in the slide and lose my attention.”

Limitations. The availability of an attention anchor depended on
the video design. For example, P14 expressed his frustration when
watching V7, a video lecture in the form of screen-recording of
slides with voice-over: ‘T wanted to have that little area to look at...
In the end, I had to look at a blank space, because I wanted to listen
to what [the speaker] was saying, but it was hard to do that with all
this stuff around” (P14).

4.2 Boredom from Understimulating
Presentation

In contrast to cognitive overload, another major challenge high-
lighted by learners with ADHD lies at the opposite end of the
spectrum—understimulation. Eleven participants (P1, P3-4, P6-9,
P11-12, P14-15) described experiencing boredom across six videos
(V1, V4-8). In the following, we unpack the video design factors
that contribute to this sense of boredom and understimulation, and
examine the coping strategies participants employed along with
their limitations.

4.2.1 Understimulating Lecture Designs. We found that understim-
ulation during video learning could arise from both the speech and
visual channels.

Slow, Monotone Slide-Reading. Echoing prior work [46, 117],
participants (P1, P3-5, P7-9, P11-12, P15) described monotone and
slow-paced speech as a primary source of understimulation. In the
context of video lectures, eight participants (P3, P7-9, P11-14) iden-
tified slide-reading as a major cause of monotone delivery. Though
some participants (P8, P10-11, P15) acknowledged the tight speech-
visual synchronization with slide reading could lower the cognitive
load of reconciling multiple information sources, they noted that
speakers typically flatten the prosodic variation, which is impor-
tant for viewers with ADHD to identify important content. As P3
observed: “When someone reads, they don’t put fluctuation in their
voice, and they don’t emphasize things. So it might be less overwhelm-
ing, but it’s not effective for absorption.” This flattened delivery left
participants bored and inclined to disengage. As P9 shared: “[Slide
reading] is monumentally stupid... makes things incredibly boring...
I might as well just find something more interesting to do.”

Overly Static or Missing Visual Aids. We found that under-
stimulation could also arise when the visual channel offered little
variation in presentation. Six participants (P3-4, P6, P8, P12, P14)
described videos with limited visual changes and stimulation as
dull. For example, P8 criticized the health video (V6): ‘T can’t believe
it’s just a black background with white text... And then I realized there
was no variation in how these slides were presented. I was like, I don’t
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really know if I want to go on.” While she showed higher tolerance
for content relevant to her field of study, she still expressed a wish
for better-designed slides: “[These] slides weren’t treated properly,
but they could be, and it would be helpful if they were.” Furthermore,
seven participants (P2, P4, P9-10, P13, P15-16) shared the challenge
of maintaining focus when visual aids failed to continuously illus-
trate the speaker’s point when they went off-on-a-tangent: “There
was one point in the lecture where [the speaker] went on a minute-long
tangent about something... It’s really hard to keep up when there’s no
visual supplement” (P16).

Participants consistently described their experience during the
understimulation as “checking out” (P4)—a state of reduced engage-
ment that manifested in a unique gaze pattern. Seven participants
(P1, P3-4, P6, P11-12, P14) exhibited this pattern, staring at a fixed
point on the screen for a prolonged duration (Mean = 3.26s, SD =
1.78s), as shown in Figure 3a. These staring episodes were mainly
reflected in two videos: 54.2% in the art history video (V7), which
had non-animated, singular visuals for most of its slides, and 29.2%
in the mathematics video (V1), which was criticized as having
monotone and slow speech as well as static visuals.

4.2.2 Coping Strategies and Limitations. Participants employed a
variety of strategies to increase their stimulation in cases of bore-
dom. We elaborate on their practices and their limitations below.

Attention Reboot through Secondary Stimulation. We found
10 participants (P1, P6-13, P15) voluntarily switched attention to
other non-important visual components to increase stimulation.
Unlike the attention anchor strategy (Section 4.1.3), where partic-
ipants narrowed gaze onto a single element, attention switching
involved quick, temporary gaze movement onto secondary visual
elements (e.g., miscellaneous information, caption) to reboot atten-
tion. As shown in Figure 3b, after P6 had zoned out (red circles), she
quickly glanced at the captions to reboot attention, and went back
to the slide with short, focal fixations (yellow circles). P1 added: ‘T
paid more attention to the video because of the [secondary visuals]...
If nothing’s there, I would probably just look outside the window...
[Switching my attention] gave me an opportunity to reset.”

Limitations. Participants’ ability to switch attention within a
video depended highly on the visual design of the video: overly
simplistic visuals afforded nothing to switch to (especially when
viewers disliked captions), while overly complex visuals might lead
to distraction. For example, P3 illustrated the problem with overly
simplistic visuals on a slide in the art history video (V7) containing
only a smiley face: he stared at the smiley face for 6.7 seconds—
the longest fixation across all participants’ gaze data, indicating
mind wandering [76]: “There’s nothing to decode or understand... I
checked out to that degree where I didn’t even realize where I was
looking at... It would have been so much better if there’s something
else for me to pay attention to.” Importantly, P1 highlighted that
visual components for attention switching should be “familiar”
and “repetitive” to reduce additional cognitive load: ‘T have to see
something that I've seen before... I know what’s gonna happen. I don’t
need to keep my attention on it.”

Intentional Mind Wandering. Seven participants (P3, P5, P7,
P10, P13-14, P16) described intentionally reducing engagement
on the video during segments they found unimportant or boring,
while maintaining enough peripheral attention to return to more



ASSETS 26, October 25-28, 2026, Vila Nova de Gaia, Portugal

You end ugWith-equations: Things Balance.

(b) Switching Attention
“When | got bored | look at them”

(a) Staring

“| checked out”

Zhu et al.

Tappuy = of Privatization—*
iz ns

(c) Revisiting

(d) Disorientation

“Really couldn’t remember” “Stopped my brain”

Figure 3: Examples of gaze trajectories when participants experienced understimulation or attention disruption.

important content. For example, P7 described her mind wandering
process when ‘entertain[ing]” herself during a boring segment: ‘I'm
looking at the man [in the video], like what’s he doing? And then I
wanted to know if my mom’s friend’s daughter and her boyfriend
were still together, and I was thinking about how I wish I went to [a
school].” Despite appearing disengaged, participants reported that
this was a regulated behavior: “Even when I'm zoning out, I pay
enough attention where most of the time if [the speaker] is suddenly
using very different words, my brain will just kind of refocus” (P3).
P7 described this as a deliberate skill for allocating her limited
attention: “You’re not going to be interested in everything that you
learn. So I've learned to be good at filtering stuff out.”

Limitations. While participants mentioned they were able to
capture speech signals to re-attract their attention, the effectiveness
of this strategy can be undermined by monotone speech—a primary
cause for viewers to mind wander in the first place. As P14 shared:
“If they’re not a good presenter, then they are going to have this very
stiff and monotone video... It’s hard for me to go back because I won’t
be able to tell if something has changed.”

Multitasking. All participants mentioned multitasking as an
important strategy to increase stimulation during video learning.
Though our study only directly observed note-taking (P2, P5-7, P10,
P12-16), participants described a broader set of multitasking activi-
ties they commonly employed: hands-on activities (e.g., coloring,
crafting; P2-5, P7-8, P10, P13-14), online games (e.g., Solitaire, 2048;
P1, P6), and light physical activity (P4, P9).

Limitations. Seven participants (P5-10, P16) acknowledged that
multitasking might distract them from the learning task. For exam-
ple, P10 highlighted his challenge with distinguishing important
content for note-taking, which could cause her to overfocus on tak-
ing notes rather than understanding the content: “Most of my effort
is being put to getting the information on the page rather than actively
paying attention.” In contrast, P8 shared the difficulty with note
taking during hands-busy scenarios: ‘T really should have written
that down... I just don’t do it like I should.”

Video Pace Adjustment. Echoing prior work [46], participants
increased stimulation by speeding up the video (P2, P4-6, P9-11,
P13, P15-16). These adjustments concentrated on specific under-
stimulating videos that produced the most “checking out” behaviors:
the mathematics video (V1) was the only video that all participants
sped up, and was one of the only two videos (V1, V7) that had
participants sped up to 2x.

Limitations. Faster playback speed could make speech feel un-
natural (P2, P9) or pressure viewers to “rush for completion” (P10)
rather than absorbing content (P6, P8, P10, P13).

4.3 Disrupted Attention from Unwanted
Changes

Eight participants (P1-2, P4, P10-11, P13, P15-16) reported that
abrupt changes in videos could fragment their attention and dis-
rupt comprehension. These disruptions arose from both visual tran-
sitions (e.g., scene switches) and content-level shifts (e.g., topic
changes).

Forced Scene Switches. Five participants (P1-2, P4, P10, P15)
described challenges with forced scene switches between different
views (e.g., slides and speaker) for four videos (V1, V3-4, V6), mak-
ing it difficult for them to remember content across switches given
ADHD-related working memory challenges [45]. For example, P1
highlighted the trouble recalling the content on the slide after the
video repeatedly switched between the slide and the speaker: ‘T
don’t like when he’s going back and forth because I really couldn’t
remember what the slide was about.” P1’s gaze reflected this disrup-
tion when the political science video (V4) returned to the slide-view
from the speaker-view: rather than picking up where she had left
off (i.e., text at the bottom), she had to re-scan content she had pre-
viously viewed (Figure 3c). Similarly, P15 emphasized the feeling
of disruption caused by such switches: ‘T really don’t like switching
back and forth... It disrupts my train of thought.”

However, participant preferences for such scene switches in
videos varied. Three participants (P5-6, P14) appreciated “more
changes”, which made the video more “dynamic” and “interesting
to look” (P6). Three others (P8, P9, P12) appreciated such changes
when they functioned as signifiers for shifting attention between
information sources. As P12 explained: “Switching [to the speaker]
signals to me that I should be listening to what he’s saying now...
Versus when it zooms back to the slides, then there’s something relevant
on the slide, and I need to read through that.”

Unexpected Topic Changes. Beyond visual transitions, partici-
pants (P2, P13) also experienced disruptions when speakers intro-
duced abrupt or poorly signaled topic shifts. P13 highlighted the
difficulty reconciling speech and visuals after a mid-sentence topic
change in the neuroscience video (V2): “He had started saying a
sentence and then branched away from it... That actually stopped
my brain. I couldn’t follow what he was saying, but I also couldn’t
continue reading the sentence to make sense of it.” Reflecting this dis-
orientation, her gaze scattered across multiple visual components
immediately after the topic shift (Figure 3d). P2 described another
disruption in the business video (V8): after thoroughly walking
through a flowchart of the modern payment system, the speaker in-
troduced a separate concept of digital wallet that was not reflected
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in the original flowchart. This suddenly appeared concept disrupted
her flow of learning: “It threw me off because I wasn’t expecting it.”

Coping Strategies and Limitations. No effective strategies can
overcome these abrupt content changes except for pausing and
re-examining the content after disruption (P2, P4, P13). However,
as highlighted in Section 4.1.3, frequent pausing and restarting can
also interrupt the video learning process, compounding rather than
resolving the disruption.

4.4 Confusion from Missing Key Content

Nine participants (P6-9, P11-14, P16) experienced confusion stem-
ming from the lack of key information, such as background knowl-
edge, context, and learning goals. These issues affect learners broadly,
but can be particularly challenging for individuals with ADHD, who

may have greater difficulty organizing fragmented information into

coherent mental representations [51].

Insufficient Conceptual Context. Nine participants (P6-9, P11-
14, P16) described difficulties when four videos (V1-2, V5-6) intro-
duced concepts without clearly defining key terms (e.g., acronyms)
or situating them within a broader framework. For example, P8
complained about confusing terms used on a slide in V6: ‘T got so
confused. It says genetic and environmental causes are each of two
types. Two types of what? I didn’t have any of that context... and then
it just goes into examples, but what does that mean? ...It was a really
tough slide for me.” As a result, she paused the video to examine the
whole slide, but still didn’t manage to “get it.”

Missing Goals and Expectations. Beyond missing definitions,
three participants (P8, P11, P13) described an absence of clear learn-
ing goals. Without clarification on what information was important
or how it fit into the broader topic, participants felt uncertain about
how to engage with the content. As P13 noted: ‘T wasn’t very primed
for what I'm supposed to know.” She highlighted this as a common
challenge beyond our study, “It’s like in a lot of university classes
here, where the professor will just be talking, and I don’t really know
what I'm supposed to get out of what they’re saying.”

Coping Strategies and Limitations. To fill the knowledge gap,
participants reported turning to external resources (e.g., Google
search) for clarification (P4, P9, P12, P15). However, leaving the
video interface to seek external help introduced distraction: “If I
go look something up on a web browser, then there’s the possibility
for me to open YouTube, open Amazon, or whatever” (P9). Moreover,
external search could instead lead to information overload: T feel
like I end up down a rabbit hole, over-clarifying things that I don’t
need to because nobody’s there to ask about it” (P12).

4.5 Addressing Higher-Level Video Learning
Needs with Generative Al

Beyond the sensory-level challenges unpacked in Sections 4.1 to
4.4, participants surfaced higher-level learning needs that adapta-
tions to individual video elements cannot fully resolve, including
re-structuring inaccessible content, checking content understand-
ing post-learning, and re-purposing learning with personal goals.
Five participants (P3, P9, P12, P15, P16) addressed those needs via
generative Al tools, yet more participants voiced concerns that
made them hesitant to adopt AL. We elaborate on their practices,

ASSETS 26, October 25-28, 2026, Vila Nova de Gaia, Portugal

and highlight concerns and missed opportunities for Al-assisted
video learning in the ADHD context.

4.5.1 Addressing Learning Needs via Generative Al. We introduce
participants’ use of generative Al tools to support their higher-level
video learning needs.

Re-structuring Inaccessible Content into Digestible Formats.
Given the ADHD-specific challenge of organizing abstract and
unstructured content [51], all five participants who used Al in video
learning relied on it to restructure content into more digestible
formats such as summaries, highlights, and notes. While P16 used
platform-embedded AI summarization (e.g., LinkedIn Learning),
others actively prompted Al chatbots. For example, P3 described
using an LLM to structure content for a video that he found “very
obscure” and “all over the place”: “I gave the transcript to an LLM, and
asked it to generate detailed notes so that I know how to structure my
own.” P12 also used Al to generate readings for preview, effectively
transforming video learning into a format that better aligned with
his preferences: ‘T just recreated my textbook.”

Checking Understanding Gaps through Post-learning Com-
parison. Two participants (P3, P12) used Al as a post-learning val-
idator to check their understanding of the video. As P3 described:
‘T would take a picture of my notes, and I would ask [AI] to compare
it with the transcript and see if there’s anything missing.” For P3,
this cross-check served as a safeguard against the content he might
have missed while checking out—a recurring concern for learners
with ADHD as highlighted in Section 4.2.

Re-purposing Learning Based on Personal Goals. We also
found one participant (P9) who used Al to re-purpose video learn-
ing into exam-driven learning: “Put [the learning objectives] into
ChatGPT and say, make me a study guide... [ChatGPT] just knows
to give me the buzzwords [for the exam].” In this way, he was able
to bypass the “very tedious” video learning process and focus on
exam preparation.

4.5.2  Concerns: Authenticity, Accuracy, and the ADHD Burden of
Validating Generated Content. Despite the convenience that genera-
tive Al tools could afford, nine participants (P2-3, P5, P8-10, P13-14,
P16) were hesitant to use Al in their learning due to two major
concerns. The first was authenticity: five participants (P2, P8-10,
P13) worried that Al-generated summaries might not capture the
instructor’s intended educational goals and miss important informa-
tion: “[AI] can summarize [the video], but then is that actually what
I'm supposed to be pulling out of it?” (P10). The second was accuracy,
with seven participants (P3, P5, P8-10, P14, P16) being skeptical
of AT on domain-specific knowledge. These concerns echoed the
challenges with Al-assisted learning faced by broader learners, in-
cluding misalignment with instructor intent [48] and inaccuracy
on domain-specific content [84].

Despite similar concerns faced by general learners, individuals
with ADHD encountered additional difficulties addressing such con-
cerns. Although our participants (P3, P9, P12, P15) handled these
concerns by cross-checking Al outputs against personal understand-
ing (P3, P12), authoritative materials (P9, P12), and external search
results (P12, P15), such triangulation processes were “tedious” (P9)
and particularly difficult for individuals with ADHD to sustain. As
P9 shared: “Youre talking to ADHD people. I don’t like to sit down and
do boring, tedious, non-stimulating work... So once [the Al tools] have
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been right four or five times, you start to trust them on other stuff.
He then highlighted the risks associated with such trust: “What if
they are wrong the next time and I didn’t bother to check?”

4.5.3 A Missed Opportunity: Externalizing Attention through Al-
powered Feedback. Interestingly, three participants (P8, P12, P14) ex-
pressed enthusiasm about the eye-tracking-based reflection method
in our study, envisioning its use as a tool for monitoring and regu-
lating their own attention. P12 found reviewing his gaze trajectories
fun and helpful for optimizing his learning setup: ‘T can do my own
study of what I pay attention to the best in what situations.” Similarly,
P14 shared the benefit of monitoring his attention: ‘T wish I could use
this eye tracking in my personal life... Before, I was just a passenger
to those distractions, but being aware of them can [help me] make
the choice to focus.” He envisioned a post-watching report, where
Al summarizes engagement from behavioral data and highlight
“parts I need to brush up.” These insights suggest that externalizing
attention could empower learners with ADHD to develop greater
self-awareness and agency over their learning.

5 Discussion

This paper explores the experiences of viewers with ADHD during
video learning and investigates how their experiences manifest
in observable behaviors to inform the design of adaptive video
learning systems. Through a retrospective think-aloud study with
16 participants with ADHD, we surfaced the video lecture design
elements that hindered learning (e.g., overly dense visuals) and
characterized how these challenges were reflected in viewer be-
haviors, such as misaligned gaze and prolonged fixations. We then
unpacked the coping strategies that participants employed to navi-
gate these challenges, both during video watching (e.g., attention
reboot on secondary visuals when understimulated) and beyond
(e.g., leveraging Al tools to restructure inaccessible content), while
revealing the limitations of these strategies.

In this section, we discuss the impact of our study in understand-
ing and designing personalized and adaptive video learning in the
context of ADHD with concrete design implications.

5.1 Navigating Tensions in Video Adaptation
Towards ADHD-friendly Video Learning

Our findings surface two fundamental tensions that adaptive video
learning systems for ADHD viewers need to navigate.

First, we identify a tension between efficiency and fidelity in
supporting ADHD-friendly video learning, reflected in two distinct
approaches: video-level adaptation and beyond-video abstraction.
While beyond-video abstraction (e.g., Al-generated summaries) can
substantially reduce cognitive load and improve learning efficiency,
this approach risks missing important content and misaligning with
the educator’s intent [48]. In contrast, video-level adaptation pre-
serves the original structure and grounding of the content, affording
greater learner agency and trust, but could demand more effort and
sustained attention. Our findings revealed that viewer agency and
sense of control over their learning materials were critical in the
context of ADHD video learning: even for participants who used
Al-generated summaries, they still wanted to watch the video “to
make sure [they] understand” (P12). This emphasis on agency echoes
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the broader self-regulated learning framework [78, 92], which posi-
tioned learner control as central to effective learning. While prior
work [31] supporting ADHD video learning has focused on beyond-
video abstraction, we encourage future research to also explore
video-level adaptation as a method to support viewer agency and
trust in the learning process.

Another critical tension emerges between stimulation and dis-
traction in video-level adaptation. Stimulation-seeking has been
characterized as a common behavioral trait of ADHD, with indi-
viduals often pursuing novel or intense stimuli to maintain arousal
and engagement [7, 39]. However, individuals with ADHD can also
be particularly vulnerable to distraction from irrelevant stimuli
[17, 91]. Our findings extend this literature to the context of video
adaptation, revealing that decisions about what to simplify, amplify,
or remove from a video are shaped by a fundamental tension be-
tween stimulation and distraction, where both overly simple and
complex designs can undermine engagement. Simple presentations,
while reducing distraction, often led to understimulation and “check-
ing out,” whereas visually rich designs could result in distraction
and cognitive overload. Additionally, this tension cannot be re-
solved by a one-time design choice: participants’ stimulation needs
shifted dynamically with content difficulty, fatigue, and learning
goals. While prior work has highlighted the importance of simple
presentation designs for viewers with ADHD [70], our findings
suggest that effective video adaptation systems should not stati-
cally optimize for either simplicity or richness, but instead support
adaptive modulation of stimulation based on viewers’ behavioral
signals. We expand on the design implications in Section 5.3.2.

5.2 Informing ADHD Attention and
Engagement with Gaze Behaviors

Gaze data has been widely used in prior work as an indicator of
attention and information processing [15, 105], and our findings
both align with and complicate these interpretations in the con-
text of ADHD. Consistent with prior literature, we observed that
certain gaze patterns corresponded to reduced engagement. For
example, prolonged, stationary gaze often co-occurred with par-
ticipants’ reports of mind wandering (Section 4.2.1), echoing prior
work on longer fixation durations and reduced saccadic activity
during attentional lapses [76].

However, our findings also reveal the complexity and ambiguity
of ADHD behavioral signals, where the same observable signal can
indicate opposite internal states depending on the viewer’s strat-
egy and the surrounding content. On the one hand, we found that
ostensibly attentive gaze patterns might not always reflect mean-
ingful engagement, such as during mindless reading (Section 4.1.1),
extending this finding from prior literature [83] with evidence from
individuals with ADHD. On the other hand, we also found that gaze
patterns commonly treated as markers of disengagement could re-
flect participants’ intentional efforts to manage their attention. For
example, while prior literature has highlighted dispersed gaze as
an indicator of disengagement [53, 73], we observed that dispersed
gaze patterns could also reflect participants’ intentional effort to
reset their focus via attention switching. Stationary gaze with pro-
longed fixations, despite indicating mind-wandering, could also be
a strategic choice for individuals with ADHD to concentrate limited
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attention on more critical content (Section 4.2.2). This finding un-
derscores the complexity of ADHD gaze behaviors, and highlights
that ADHD behavioral signals should not be interpreted in isolation
when driving adaptation. We encourage future research to more
deeply investigate the relationship between exhibited behaviors
and level of engagement for individuals with ADHD, moving be-
yond binary classifications of attention and distraction toward a
more nuanced, multi-signal and context-aware understanding of
how individuals actively manage their engagement during complex
tasks such as video learning.

5.3 Design Implications for ADHD-friendly
Video Learning

Our findings reveal multifaceted challenges that individuals with
ADHD face during video learning. We recognize that addressing
those challenges requires a collaborative effort between educators
and individualized adaptation systems: educators can lower access
barriers broadly through more inclusive design practices, while
personalized adaptation systems address diverse individual needs
that universal design cannot fully resolve. We discuss the design
implications below.

5.3.1 For Educators: Toward ADHD-friendly Video Lecture Design.
We first explicate our recommendations for educators to make
ADHD-friendly video lectures.

Offering a Stable Attention Anchor. Our findings reveal that
learners with ADHD frequently relied on a simple, consistent visual
element to anchor their attention and focus on speech when slides
became overwhelming. We recommend that educators ensure that
a stable visual anchor, such as a persistent speaker view, is available
throughout the lecture, and avoid formats that rely solely on slide
screen-recordings with voice-over.

Providing Multimodal Signifiers of Topic Shifts. Our find-
ings highlight the importance of multimodal signifiers for learners
with ADHD to follow dense materials and recollect their attention
after distraction. We recommend educators explicitly mark topic
transitions and key content using salient, multimodal signifiers, in-
cluding verbal announcements (e.g., “most importantly”) and visual
changes (e.g., animations, text color changes). We highlight the im-
portance of multimodality, as learners might be visually off-screen
when managing their attention allocation (e.g., during multitasking,
intentional mind-wandering).

Aligning Visual and Audio Content. We found that partici-
pants experienced a significant cognitive burden when prominent
visuals (e.g., data visualizations) received insufficient verbal expla-
nation. Educators should ensure that visually prominent elements
are addressed in the speech and minimize the use of contextually
irrelevant visuals that might draw learners’ attention away from the
core content. Additionally, when reading text on slides, educators
should avoid branching away mid-sentence, as this forces learners
to reconcile the remaining on-screen text with new speech content.

Clarifying Context and Expectations. We found that partici-
pants experienced confusion when videos introduced concepts with-
out sufficient context or clear learning goals, given their challenges
with organizing fragmented information. We recommend educators
open each lecture segment with a brief overview of learning objec-
tives, and scaffold new concepts with sufficient background context
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or pointers to prerequisite materials (e.g., timestamped links for
previous lectures). When applicable, we also recommend educators
distinguish high-priority from supplementary content to support
learners in mapping out key concepts and forming coherent mental
representations of the material.

Providing Balanced Visual Content Designs. Our findings
highlight a core tension between understimulating and overwhelm-
ing visual designs for learners with ADHD. On a high level, we
recommend educators design slides with an appropriate amount of
text and a limited number of visuals, avoiding both text-heavy lay-
outs and context-irrelevant imagery. This balance provides enough
visual stimulation to sustain engagement while keeping individual
slides focused and uncluttered. However, since the optimal balance
could vary across individuals, we explain how adaptation systems
can provide further support in Section 5.3.2.

5.3.2  For Adaptation System Designers: Toward Personalized Video
Learning. While educators can make the effort to lower the ac-
cess barriers for learners with ADHD, our findings also reveal that
video learning challenges stem from dynamic mismatches between
multimodal presentation and viewers’ individual attentional needs.
Importantly, participants demonstrated diverse (and sometimes con-
flicting) preferences for the video designs, highlighting the need to
support personalized learning via video adaptation. Below, we out-
line design implications for future ADHD-friendly video adaptation
systems.

Enabling Behavior- and Context-aware Adaptation. Our
findings revealed that viewers’ attention states can be reflected in
observable behaviors, but these signals can be complex and am-
biguous (e.g., dispersed gaze can indicate distraction, confusion or
intentional attention switch depending on contexts). This complex-
ity suggests opportunities for adaptation systems to jointly consider
behavioral signals and video context to infer viewers’ engagement
states and respond accordingly. For example, when dispersed gaze
co-occurs with an overly static video segment, this might indicate a
need to reboot attention via secondary stimulation, and the system
could introduce lightweight visual variations (e.g., color changes in
the text corresponding to current speech) to boost viewers’ stimula-
tion in a non-invasive way. Additionally, with multitasking being a
critical coping strategy for ADHD video learning, adaptive systems
could adjust presentation styles based on the viewers’ multitask-
ing activities. For example, the system could combine behavioral
signals (e.g., front camera feed) and activity recognition models to
detect viewer activity (e.g., hands-busy with crafting), and adapt
the video presentation to support learning with partial attention
(e.g., simplifying visual aid with only key information and allowing
bookmarking via voice input).

Offering Agency-preserving Video Designs. Our findings re-
vealed the diverse preferences of individuals with ADHD towards
video lecture designs. Future systems should therefore consider
viewer preferences when presenting video content (e.g., by asking
viewers to set default levels for elements such as text density, visual
illustrations, and camera views). Beyond accommodating prefer-
ences, systems should also support viewers’ agency to self-regulate
attention. For example, as viewers actively regulate their attention
through strategies such as rebooting with secondary visual com-
ponents, adaptive systems should scaffold these strategies, such
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as adding user-selected secondary visuals that support attention
resets during understimulating video segments.

Designing Multimodal Signifiers to Guide Attention and
Breaks. While educators could make the effort to design multimodal
signifiers, learners with ADHD may still encounter poorly designed
presentations without effective signifiers. This gap highlights an
opportunity for future systems to augment or redesign signifiers to
support viewers’ attention. For example, the system can leverage
vision-language models (VLMs) [113] to identify slide regions that
are semantically aligned with the current speech and dynamically
highlight them (e.g., through bounding boxes or color changes),
reducing the effort required to coordinate visual and auditory inputs.
Furthermore, the system could combine learning objectives, slides,
and transcript to classify the speech content into different topics
and importance levels (e.g., key concepts vs. elaborations). Such
classifications can further enable interaction techniques such as
skipping off-tangent segments or providing lightweight cues (e.g.,
short beep) to recall attention when transitioning between topics.

Supporting In-situ Clarification without Breaking Atten-
tion Flow. Our findings reveal that participants frequently expe-
rienced confusion during video watching, which introduced sub-
stantial risks of distraction when they left the video interface for
clarification. This highlights the importance of integrating in-situ
clarification mechanisms directly into the video interface. For ex-
ample, future systems could infer confusing concepts via viewers’
behaviors (e.g., hovering over a term for a long time), and offer
clarifications from multiple sources (e.g., Al-generated vs. previ-
ous lecture timestamps) presented in a user-specified format (e.g.,
overlaid on video vs. at the side).

Incorporating Educator-aligned AI Support. The primary
concern highlighted by participants regarding Al-powered video
adaptation is the misalignment between the adapted learning con-
tent and the educator’s intent. To minimize distortion and missing
information (e.g., from simplified text), it is crucial to incorporate
instructor’s perspectives into both the adaptation process and out-
puts. For example, future systems could demonstrate bidirectional
linking between adapted content and the original video, such as
toggling back to original videos, anchoring summaries to video
timestamps, and signaling omitted content on video timelines. Fu-
ture systems could also explore methods to support educator-in-the-
loop workflows, where educators can review or guide Al-generated
adaptations (e.g., content presented with different text densities),
ensuring that adaptations remain faithful to their teaching goals.

5.4 Limitations and Future Work

Our research has several limitations. First, our study was conducted
in a lab environment. While this setup allowed us to capture real-
time behavioral data and rich, timely reflections, it could also in-
troduce observer effects [11], where participants might alter their
natural viewing behaviors due to being monitored. In addition,
although we curated a diverse set of video lectures and took pre-
cautions to avoid assigning videos that participants explicitly dis-
liked, the assigned video lectures may not fully reflect participants’
everyday learning contexts, where video lecture content is often
self-selected and more personally relevant. Future work should thus
explore longitudinal field deployments that integrate behavioral
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tracking systems into real-world learning environments to under-
stand how ADHD-related challenges are reflected within authentic
video learning contexts.

Second, our study primarily adopted an exploratory approach
to qualitatively understand viewers’ experiences with a relatively
limited number of participants. While our approach offers in-depth
understanding of viewers’ learning experiences, it did not system-
atically control video variation and therefore cannot measure the
quantitative effect of any individual design dimension. Additionally,
our post-viewing quizzes were designed primarily to encourage
serious engagement with the learning task. Although we found quiz
performance to be positively correlated with participants’ perceived
content absorption, it cannot capture broader learning outcomes or
long-term retention, which is a key indicator of effective learning
[10]. Future work could conduct larger-scale controlled studies that
systematically vary individual design dimensions (e.g., text density,
instructor presence), while incorporating more explicit and scalable
measures of attention and engagement [96, 106], as well as assess-
ments of short-term learning outcomes and long-term retention
[1, 9], to quantify how different video designs affect learning for
viewers with ADHD.
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