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Abstract

Individuals with Attention-Deficit/Hyperactivity Disorder (ADHD)
often face significant barriers in computing education. In asyn-
chronous learning environments, instructional videos can impose
high extraneous cognitive load, often relying on assumptions about
sustained attention and working memory that do not align with
ADHD neurocognitive profiles. In this work, we evaluate a post-hoc
video processing intervention that segments instructional content
into single-instruction chunks followed by fixed-length pauses to
reduce cognitive load. In a within-participants controlled study
with 17 individuals with ADHD and 10 without, we find that the
intervention has an equalizing effect. Although it improved perfor-
mance for all participants, gains were larger for those with ADHD,
reducing their errors and hesitations to levels comparable to those
of participants without ADHD under the same intervention. These
results align with the goals of Universal Design for Learning (UDL),
by showing that cognitively-aligned, post-hoc instructional video
modifications can reduce performance disparities across diverse
neurocognitive profiles.
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1 Introduction

Attention-Deficit Hyperactivity Disorder (ADHD) is a cognitive con-
dition characterized by differences in working memory, the cogni-
tive system that supports the temporary storage and manipulation
of information [4, 7]. Working memory performance is especially
salient for cognitive tasks which require problem solving or learn-
ing. This can present unique barriers in computing education, where
traditional pedagogical materials for programming instruction re-
quire an ability to manage multiple cognitive demands with the
integration of new, often complex, concepts [66]. With roughly
10.57% of developers globally identifying with ADHD [68, 90], the
creation and distribution of inclusive pedagogical material to teach
programming has become increasingly more important, especially
for individuals with ADHD.

Spurred by COVID-19, programming educational materials have
increasingly added asynchronous or completely online instruction
to traditional in-person instructional methods. Instructional videos
have become an increasingly prevalent medium for self-directed
learning, particularly on platforms such as YouTube [53], Cours-
era [21], Udacity [2], or edX [27]. These videos enable students to
learn concepts whenever they like, making computing education
more accessible for a broader range of individuals.

Video-based instruction often assumes a neuro-normative base-
line for cognitive processing speed and working memory. In many
educational contexts, these videos are structured as continuous,
high-density streams of information, often following a "rapid-fire"
delivery style that prioritizes content coverage over processing
time [35]. For students with ADHD, this design creates an envi-
ronmental barrier, imposing a disproportionately high extraneous
cognitive load [66, 93] (i.e., cognitive load caused by elements of
instructional design that unnecessarily complicate learning) by pre-
senting new information in a continuous flow as well as by forcing
the individual to track both visual and verbal cues at once [58].
This makes it more difficult for them to sustain focus and man-
age their cognitive resources [87]. For example, an ADHD student
with slower cognitive processing than an instructional video was
designed for may be unable to fully comprehend a teacher’s in-
structions at the pace that the teacher speaks, leading them to fall
behind and lose track of the lesson [95, 97]. This could happen in
informal and remote learning contexts, where the absence of a live
instructor removes the critical feedback loops used to “read the
room” and adjust pacing dynamically [10]. Without an instructor to
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proactively identify missing skills or provide personalized feedback,
students with ADHD could be forced into a haphazard and diffi-
cult learning process where they need to self-regulate their own
cognitive load [10, 11].

Instead of blaming the learning problem entirely on the student
with ADHD due to “cognitive deficiencies,” we follow the social
model of disability [17, 56], which reframes the problem as one
of environmental and systemic conditions that impose unreason-
able barriers to people with disabilities [15]. When instructional
materials fail to account for varying cognitive learning styles, stu-
dents are often forced to perform “invisible labor” as a form of
self-accommodation to bridge the gap (such as manually paus-
ing and rewinding videos to manage information density) [29, 72].
ADHD medications can assist students with attention regulation
and executive function; however, they merely alter the barriers to
learning, which are far from eliminated [37].

To make progress towards educational equity, we need to de-
velop non-stigmatizing pedagogical strategies, such as those that
prioritize Universal Design for Learning (UDL) [78]. Such strategies
do not merely assist a specific subgroup; rather, they aim to equalize
performance across diverse neurocognitive profiles by removing
design-induced barriers. For example, strategies that promote flexi-
bility, structure learning experiences, and deliver content in a more
accessible way using techniques from UDL might include highlight-
ing important concepts, timed check-ins for users, or video players
that monitor learner performance during instructional tasks.

Rather than evaluating interventions against a neuro-normative
baseline, this work interrogates how digital learning environments
can dynamically adapt to varying cognitive characteristics. Conse-
quently, this study asks what post-hoc changes can be made to
a learn-by-doing video to improve incremental information
processing, support restoration of focus after distractions,
and reduce cognitive load, without requiring instructors to
specifically tailor their lessons for learners with ADHD?

In our work, we propose a segmented learning intervention de-
signed to support individuals with ADHD. Cognitive load theory
and working memory theories predict that segmenting lectured
information into smaller units will improve comprehension and re-
tention [6, 52, 64, 66]. After an instructional video has been recorded,
we identify where instructional content can be broken down into
discrete, more digestible steps, and then inject brief pauses after
each step. Our approach allows students to process information
incrementally, refocus when distracted, and reduce cognitive over-
load. Importantly, the entire modification can be implemented in
post-production, freeing the instructor from having to tailor their
lesson or instructional delivery just for learners with ADHD.

We study the impact of segmented video instruction by compar-
ing it to unsegmented (i.e., continuous) video formats in the context
of introductory programming education. We conducted a within-
subjects experiment with 27 adult non-programmers, 17 of whom
were diagnosed with ADHD. Participants engaged in learning-to-
program tasks after watching segmented or unsegmented instruc-
tional videos. We chose to have developers program in Scratch
because of its global usage and relevance in teaching beginners to
code [77]. Scratch has had over 135 million users and 164 million
projects worldwide since its creation in 2008 [83]. While Scratch
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instruction is typically targeted at primary school students, it is of-
ten used in university instruction of non-computing majors whose
goal is to build computer literacy [54].

We hypothesized that segmentation would act as an equalizing
support, reducing the performance gap between learners with and
without ADHD. Our results confirmed this, finding that participants
with ADHD exhibited an 87% reduction in errors and a 79% reduc-
tion in hesitations, effectively reducing their performance disparity
with that of their non-ADHD peers under the same intervention.
Both groups achieved performance gains, however participants
with ADHD derived a substantially greater benefit from the seg-
mentation intervention. Our findings point the way towards the
potential for adaptive instructional strategies that help all learners,
with ADHD and without, learn to program with equivalent success.
We discuss the broader implications of our findings, and then sug-
gest additional strategies to employ in the future. By recognizing
the diverse cognitive strengths and learning styles of individuals
with ADHD, this research contributes pedagogical interventions
that could broaden participation in computing.

This study makes the following contributions:

(1) The introduction of a novel, lightweight, segmented
video instruction intervention designed to support learn-
ers with ADHD in programming education.

(2) An experimental investigation and quantitative analy-
sis of the effectiveness of this segmented video instruction
approach, evaluating its impact on learning outcomes for
both individuals with and without ADHD.

(3) Practical insights and recommendations for designing
accessible educational tools, demonstrating how digital learn-
ing platforms can be adapted to support individuals with
ADHD.

2 Background & Related Work

Our work builds on a foundation of cognitive theories related to
ADHD, remote learning, remote learning for individuals with ADHD,
and interventions. We place a particular focus on computer science
education through block-based programming, extending the litera-
ture by empirically evaluating the application of a segmentation
intervention in programming education for individuals with ADHD.

2.1 Cognitive Theories Related to ADHD

To develop effective instructional strategies for learners with ADHD,
we draw on established cognitive theories that explain how indi-
viduals process and retain instructional material.

2.1.1 Cognitive Load Theory (CLT). Cognitive Load Theory (CLT)
explains how cognitive resources are allocated during learning. It
categorizes cognitive load into three types: intrinsic, the inherent
complexity of the material; extraneous, unnecessary cognitive
effort caused by poor design; and germane, the mental effort dedi-
cated to meaningful learning [70, 93]. CLT emphasizes that reducing
extraneous cognitive load while optimizing intrinsic and germane
loads should enhance comprehension [18, 93, 96]. Poor instructional
design can disproportionately impact individuals with ADHD, hin-
dering retention and participation in STEM fields [26, 66]. We hy-
pothesize that closely spaced instructor commands can overwhelm
learners with ADHD, who may not have sufficient time to process
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one instruction before the next begins. Introducing pauses after
each command should reduce extraneous cognitive load in line
with CLT principles and enable more effective processing.

2.1.2  Working Memory. Working memory is the cognitive system
responsible for the temporary storage and real-time processing of
information [7]. It plays a central role in problem solving, compre-
hension, and learning, yet its limited capacity constrains cognitive
load and shapes learning outcomes. A component of working mem-
ory is the phonological loop, which supports temporary storage
and rehearsal of verbal and auditory information [6]. It consists of
the phonological store, which briefly retains verbal input, and
the articulatory rehearsal process, which maintains information
through repetition [6, 7]. All of these components are essential to
process verbal tasks, such as following instructions in programming
education videos.

Among learners with ADHD, differences in rehearsal process
performance may result in verbal instructional information being
evicted from the phonological store before the learner can act on it,
thereby hindering successful task completion. Pinelli and Cojean
provided empirical evidence for a “working memory reversal effect,”
demonstrating that imposed pauses in instructional videos are sig-
nificantly beneficial for learners with low working memory capacity
(WMC), while offering no such benefit to high-WMC learners [73].
This shows that temporal modifications such as segmentation could
act as a critical compensatory mechanism for the specific working
memory constraints frequently observed in individuals with ADHD.
Although stimulant medications mitigate some of these differences
by strengthening the functional connectivity of frontoparietal net-
works during working memory tasks [98], pharmacological support
alone does not prevent working memory overload.

2.1.3  Dual-Channel Processing. Mayer’s Cognitive Theory of Mul-
timedia Learning (CTML) posits that humans process information
through two distinct channels: one for auditory/verbal input and
one for visual/pictorial input [61, 65]. Instructional videos natu-
rally engage both channels by combining spoken explanations with
visual elements [16]. Designing materials that distribute cogni-
tive load across these channels can improve comprehension and
retention [16]. However, individuals with ADHD often find pro-
cessing two channels of information simultaneously can result in
increased cognitive load when engaging in dense or rapidly pre-
sented content [38, 47, 59]. Stimulant treatment has been shown
to improve performance during selective visual and auditory at-
tention tasks [45, 98], but it does not resolve the structural pacing
challenges inherent in rapid, dual-channel media. Segmenting in-
structional videos with pauses supports dual-channel processing
by allowing individuals the time to synchronize and integrate the
information received through these two channels, promoting more
effective student engagement with learning materials [61, 64].

2.2 Remote Learning & Universal Design for
Learning

Since the COVID-19 pandemic, online learning has become in-
creasingly prevalent, allowing learners to have access to instruc-
tional content outside of typical classroom settings [24, 63]. This
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includes asynchronous video lessons, where students can watch pre-
recorded instructional material on their own time. Self-paced video
instruction has a far reach, as evidenced by platforms like Khan
Academy, which has more than 120 million annual learners [71].

Remote learning may also introduce distinct cognitive challenges,
however, because students need to manage their attention, pacing,
and mitigation of potential distractions when learning outside the
classroom [67]. Video-based instruction can be particularly demand-
ing, as learners need to process new information quickly, while
also integrating visual and audio processing without immediate
feedback. This could lead to increased misconceptions, errors, and
reduced comprehension [8].

A method for developing inclusive instructional material is by
the utilization of Universal Design for Learning (UDL) [43], where
instructors design pedagogical material for a range of cognitive
needs. This includes multiple means of representation, action, and
engagement [19, 43, 79]. UDL helps students of varying cognitive
needs maintain focus and content comprehension, especially in
remote learning contexts [60, 75]. Without a live instructor avail-
able to clarify doubts or troubleshoot errors [55, 86], students may
feel isolated and struggle to progress when encountering technical
difficulties or conceptual roadblocks [15]. Maintaining focus and
motivation in a remote setting can also be difficult [49]. The flexi-
bility of online learning environments often comes at the cost of
increased distractions, both digital and physical [23].

2.3 Computing Education for ADHD

Computing education research for neurodivergent learners, par-
ticularly those with ADHD, remains preliminary and underex-
plored [36, 99]. Apart from Lim et al’s evaluation of an Al-driven
programming tutor for middle school students with ADHD [51],
Zastudil et al’s systematic literature review found that many ex-
isting curricular recommendations lack supporting empirical evi-
dence [99]. This is particularly problematic because STEM poten-
tial is often described through a medical model of disability that
views cognitive disability as an inherent, natural barrier to tech-
nical achievement [57, 88]. Shifrer and Freeman show that while
students with medicated ADHD often demonstrate high levels of
STEM achievement and a higher likelihood of pursuing STEM ed-
ucation than their neurotypical peers, their success is frequently
hindered by structural barriers rather than a lack of interest or
aptitude [88]. This follows the social model of disability [17, 56],
where the focus shifts towards societal and environmental barriers
rather than individual ones.

These barriers are especially pronounced in post-secondary en-
vironments, where the shift toward less structured, predominantly
verbal instruction (such as long lectures and rapid-fire auditory com-
mands) can “bump” critical information out of a student’s working
memory before it can be processed or encoded [31]. Nilholm ex-
plains that challenges faced by students with ADHD should be
viewed as an “educational challenge” that requires pedagogical so-
lutions developed within the classroom context itself, rather than
external medical interventions [69]. Within computing education
particularly, educational challenges are compounded by high “in-
trinsic” cognitive load of programming, where the simultaneous
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demands of syntax acquisition and logical problem-solving can
overwhelm ADHD students’ executive functioning capacity [4, 7].

2.4 Remote Learning for ADHD

Le Cunff et al. showed that the absence of structured classroom
environments can exacerbate distraction, leading to frustration and
disengagement [49]. This issue is compounded in programming
education, where tasks are often designed to require more sustained
concentration and attention to detail than ADHD students are
typically able to provide [99].

As educational platforms add video-based instruction, it is im-
portant to address the specific challenges and opportunities this
medium presents for learners with ADHD. Previous work focusing
on learners with ADHD in post-secondary education has shown
that accommodations rarely support task management and atten-
tion regulation effectively [5, 29]. Synchronizing verbal explana-
tions with on-screen visuals reduces confusion and allows students
to follow along with the instructor without extraneous cognitive
effort [93]. Features such as adjustable playback speeds, rewind and
replay options, and clearly segmented video content can provide
students with greater control over the pace of instruction. How-
ever, prior work has shown that when students passively watch
videos without pausing or reflecting, their learning outcomes are
significantly diminished, and novice learners often do not know
when or how to use these controls effectively, limiting their benefit
even when such features are available [41, 89].

Our work focuses on individuals with ADHD, who often expe-
rience differences in regulation, executive function, and working
memory [4, 7] that can inhibit their ability to complete cognitively
demanding programming tasks such as tracing programs or debug-
ging. In remote learning environments, these learners must also
independently regulate content pacing, manage outside distractions,
and process unfamiliar concepts.

2.5 Learning Interventions

Video-based instruction is a crucial part of programming education
in online educational settings. However, it is also a challenging
instructional medium to work in, as videos should not try to repli-
cate the in-person lecture experience. Instead, they should take
advantage of their own unique affordances to impact students’
education [10]. A video’s pace and structural organization plays
a vital role in student comprehension. For example, Watkins et
al. and Abdul-Rahman and du Boulay showed that shorter, well-
structured instructional videos improve comprehension and reduce
cognitive overload in programming education [1, 97]. Ljubojevi¢
et al. demonstrated that combining multimedia segmentation with
pauses significantly reduced cognitive load and increased quality
of experience in distance learning [52]. Thorgeirsson et al. found
that splitting video content into smaller, logically-organized blocks
allowed learners to manage cognitive demands more effectively
when completing programming tasks [94].

Interactive videos demonstrating live coding activities have great
promise to sustain students’ attention while also giving them con-
crete coding examples they can try out on their own computers [55].
Live coding places a higher cognitive demand on learners, how-
ever, who must simultaneously follow code creation and process
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verbal explanations [97]. Manesh et al. confirmed that students
often perceive live coding to be too fast-paced and caused them to
experience increased mental workload when attempting to keep
up with the instructional material [55].

To mitigate such mental workload, we believe that the reduction
of visual clutter through the elimination of extraneous interface
elements can lower barriers to entry for students with varying
cognitive needs. By simplifying the IDE layout in videos, we can
improve Visibility (ease with which relevant code can be found)
and Diffuseness (the number of distracting symbols a user needs
to ignore to be able to process a single instruction) [80]. Green
et al. highlights the importance of using ample white space, con-
sistent formatting, and simple layouts to reduce distractions and
enhance clarity [33, 44]. For example, breaking dense blocks of text
into shorter paragraphs or bullet points and using visually clean
diagrams could significantly improve comprehension. Similarly, in
video-based instruction, eliminating extraneous elements on the
screen and emphasizing critical steps through visual and auditory
signals can prevent cognitive overload and keep students engaged.

2.6 Interventions for Students with ADHD

Zhu et al. highlight that video-sharing platforms pose unique chal-
lenges for individuals with ADHD, such as high information rich-
ness and less controllable content flow [101]. Some studies illus-
trate segmentation’s potential as an effective strategy to address
misaligned expectations for attention and promote more equitable
learning outcomes for students with minority cognitive profiles, par-
ticularly those with ADHD. For example, Sechayk et al. introduced
the “SmartLearn” and “VeasyGuide” tools, which leverage interven-
tions like segmentation and highlighting to break down content and
reduce cognitive load [84, 85]. Zhu et al. also created “FocusView,”
a system enabling viewers with ADHD to customize multimodal
elements such as background music and visual distractions to im-
prove viewability [100]. While FocusView addresses the diverse
preferences of ADHD learners, its authors also noted that excessive
customization options can themselves become a source of distrac-
tion. Additionally, previous studies have explored the capabilities of
generative Al in supporting students with ADHD to design person-
alized learning management systems. However, findings show that
even with higher perceived usability, human-created instruction
remains vital to ensure effective education sessions [12, 22, 34]

While related work has explored interventions for students with
ADHD, we follow Mayer’s segmenting principle which suggests
breaking multimedia content into user-paced units generally im-
proves learning outcomes [60]. However, Spanjers et al. indicate
these benefits are often subject to an expertise reversal effect, pri-
marily aiding those with lower prior knowledge or limited working
memory capacity [89]. By targeting learners with no prior program-
ming experience, our study specifically investigates segmentation
at the point where the expertise reversal effect predicts the highest
degree of intervention efficacy.

We build upon the theoretical foundation and previous work
by investigating logic-aware segmentation as a specialized com-
pensatory mechanism, exploring how automated temporal buffers
tied to discrete programming steps support the executive function
constraints of ADHD learners.
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Figure 1: Still from instructional video V2 used in the study,
demonstrating movement controls in Scratch.

3 Study Design

In our study, we applied an ad-hoc segmentation intervention onto
our pre-recorded instructional videos on how to create a simple
game in the platform Scratch. Pre-recorded video formats are par-
ticularly advantageous for learners with ADHD as they provide a
stable, repeatable instructional stimulus that reduces the social and
pacing pressures often found in live classroom environments [39].
As Horlin et al. highlight, the ability to control the pace of instruc-
tion allows neurodivergent students to bypass traditional classroom
barriers and engage as “normal” students without the need for stig-
matizing formal accommodations [39].

3.1 Instructional Videos

The primary instructional material consisted of six custom-made
videos teaching the creation of a “Cat and Mouse” game in Scratch.
We selected Scratch as the programming environment for this study
because it is widely used in introductory programming education
[77, 83] for complete novices and minimizes syntax-related barriers,
allowing us to focus on cognitive load and segmentation effects
rather than programming language complexity. We intentionally
avoided text-based languages to improve learnability for novices
by favoring recognition over recall and reducing cognitive load by
chunking computational patterns [9].

The videos depict screen recordings of an instructor demonstrat-
ing how to complete a task related to the game, with both verbal
and auditory instruction. In this game, the participant controls a cat
sprite to chase an automated mouse sprite; successful “catches” (col-
lisions) increment a Score variable by one point. Figure 1 illustrates
an example of Video V2, with blocks to control the cat’s motion.

Each video focused on a distinct set of programming skills:

¢ V1 (Background): Navigating the interface to select and
apply a new backdrop.

e V2 (Movement): Using event blocks (e.g., when key pressed)
and motion blocks to map arrow keys to X/Y coordinate
changes. Repeat this for up, down, left, and right.

e V3 (New Character): Utilizing the sprite library to add a
new character (the mouse).

e V4 (Mouse Logic): Implementing automated movement
using forever loops and the glide block.
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e V5 (Variables): Initializing a global Score variable and set-
ting its starting state.

e V6 (Collision Logic): Combining sensing blocks (touching),
conditionals (if-then), and incrementing logic with a 1-second
delay to prevent scoring loops.

The duration and granularity of these videos are detailed in Ta-
ble 1. To ensure a standardized classification of task difficulty (Easy,
Medium, Hard), we examined the block and cognitive complex-
ity [93] from each video’s programming skills. Easy tasks included
the introduction and usage of 1 - 2 new buttons, medium tasks
included the introduction and usage of 3 new buttons, and hard
tasks included the introduction and usage of 4 or more new buttons.

3.2 Segmentation Intervention

Our segmentation intervention is grounded in the segmenting prin-
ciple [60]: breaking complex information into learner-paced or
system-paced chunks reduces extraneous cognitive load [64]. While
many design principles from the Cognitive Theory of Multimedia
Learning (CTML) were originally developed using static media, Fy-
field et al. [32] explained that segmenting remains one of the most
empirically robust strategies specifically for improving learning
gains in instructional videos. Segmented videos are significantly
more effective than continuous formats, particularly when seg-
ments are aligned with logical learning activities [32].

Following this evidence, we employed a logic-aware segmenta-
tion approach to determine segment cuts: a pause was manually
inserted immediately after the completion of a logical action (e.g.,
snapping a block into place), but before the explanation of the
subsequent step. This ensures that each segment represents a com-
plete semantic unit, allowing the learner to process the transient
information before moving to the next task.

Crucially, our design utilizes system-defined rather than student-
initiated pausing [89]. This was an intentional design choice based
on evidence that while student-initiated pausing often has negli-
gible effects on learning, system-defined pauses can significantly
improve outcomes for learners with lower working memory capac-
ities [89]. By controlling the pause duration, our system ensures
that interventions are applied consistently across all participants.

3.3 Tasks

To test our intervention, participants were given a set of six in-
structional videos in which each video taught a lesson towards the
creation of a simple Scratch game. Each video was shown to partic-
ipants in either segmented or non-segmented format, depending
on the experimental condition. The segments were added manually
with Final Cut Pro and agreed upon by multiple authors. After
watching a video, participants then completed a task to assess their
comprehension of the video’s content. Each task was paired with
a corresponding instructional video. There were six tasks in total,
each matched to a specific instructional segment, covering pro-
gressively more complex elements of the Scratch game-building
process: setting up a game environment, coding sprite movements,
creating interactions, adding scoring mechanisms, and refining the
game. We categorized tasks into easy, medium, or hard based on
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Table 1: Instructional Video Properties and Segmentation Metrics

Video Video Skill / Concept Original Length ~ Number of Segments Difficulty Length Post-Segments
Vi Background & Environment 00:34 8 Easy 01:04
V2 Character Movement 01:49 22 Medium 03:17
V3 Adding a New Character (Sprite) 00:25 5 Easy 00:45
V4 Random Location Logic 00:48 10 Medium 01:28
V5 Variable Initialization 00:58 17 Hard 02:04
V6 Collision & Scoring Logic 01:08 14 Hard 02:02

corresponding video complexity (see Table 1), where all authors re-
viewed and agreed upon this classification. The specific sequential
tasks and their assigned conditions are detailed in Table 2.

3.4 Pause Duration

Before finalizing the intervention design, we conducted a pilot study
with 13 participants to determine the optimal pause duration. We
tested 2-second, 4-second, and 6-second intervals. Based on partici-
pant feedback and behavioral observations, 2-second pauses were
perceived as too brief to allow for the mental rehearsal required for
Scratch’s spatial-logical mapping. Conversely, 6-second pauses led
to noticeable drops in engagement and increased task-unrelated
thoughts (mind-wandering).

Following Merkt et al. [64], who suggest that learners with lower
working memory capacity benefit most from structured pauses, we
selected a 4-second duration. This interval was found to provide
sufficient time for participants with ADHD to process the preceding
instructional segment without introducing the fatigue or frustra-
tion associated with longer interruptions. This 4-second delay was
inserted between every segment in the segmented condition, result-
ing in the total durations seen in Table 1. We specifically matched
the audiovisual content between conditions to ensure that any dif-
ferences in performance were attributable solely to the temporal
spacing of the segments.

4 Hypotheses

Prior literature on Cognitive Load Theory and Dual-Channel Pro-
cessing led us to the hypothesis that a segmentation intervention
could help reduce cognitive overload, particularly for individuals
with ADHD. In addition, studies indicate that structured pauses
may improve retention and engagement. However, the specific
impact of pauses on individuals with ADHD in programming edu-
cation remains underexplored. Within this context, we also consider
medication as a mediating factor.

4.1 Behavioral Measures

To empirically evaluate the cognitive effects, we operationalize
cognitive load using two behavioral measures: errors and hesitations.

Errors. An error is defined as any deviation from the demon-
strated steps in the instructional video, including incorrect block
placement, missing components, or unintended actions that alter
the expected behavior of the Scratch program.

Hesitations. A hesitation is defined as a pause of 3 or more
seconds during task performance or any verbal demonstration of
confusion by the participant. This threshold was chosen based on

prior research on cognitive load and working memory limitations,
which suggests that prolonged pauses may indicate increased men-
tal effort and difficulty in processing information [66, 93]. Similar
hesitation-based metrics have been used in prior studies assessing
cognitive load in educational contexts [13]. The 3-second thresh-
old was established through a consensus process among the five
authors after analyzing participant behavior in the pilot study. We
define verbal confusion as any audible utterance indicating a lack
of task-clarity or a breakdown in self-regulation. This included
explicit admissions of uncertainty (e.g., “I don’t know what to do
next”), expressions of lost orientation (e.g., “Wait, where am 1?”),
or redirected questions toward the researcher regarding instruc-
tions that had just been presented. By combining these qualitative
markers with our objective 3-second temporal threshold, we were
able to capture instances of cognitive overload that might not have
resulted in a full behavioral pause but still indicated a significant
disruption in the participant’s mental model.

Each author independently reviewed pilot session recordings
and identified points of noticeable hesitation. After discussion, we
collectively agreed that hesitation-related pauses shorter than 3
seconds were common but did not consistently reflect cognitive
overload, while hesitation-related pauses of 3 seconds or more
were associated with visible confusion, uncertainty, or task diffi-
culty. This definition aligns with Cognitive Load Theory (CLT),
as increased cognitive demand can lead to observable delays in
task execution when participants struggle to process and apply
instructional content effectively. By setting a clear and empirically
grounded threshold for hesitation, we aimed to ensure consistency
and reliability in our analysis of cognitive load.

Utilizing these established definitions of errors and hesitations,
we propose several detailed hypotheses to test the potential impact
of our segmentation intervention, described next.

4.2 Individual Hypotheses

H1: Task Difficulty Increases Errors and Hesitations
(a) Participants will make more errors on tasks that are harder
compared to easier tasks.
(b) Participants will make more hesitations on tasks that are
harder compared to easier tasks.

H2: Segmentation Improves Performance for Participants
with ADHD

(a) Participants with ADHD will make fewer errors after watch-

ing segmented videos compared to non-segmented videos.
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Table 2: Task Breakdown, Complexity Tiers, and Counterbalancing Conditions

ID Task Topic Difficulty Order A Condition Order B Condition
T1 Background Environment Easy Non-segmented Segmented

T2 Character Movement Medium Non-segmented Segmented

T3 Second Character Easy Segmented Non-segmented

T4 Random Location Medium Segmented Non-segmented

T5 Score Initialization Hard Non-segmented Segmented

Té6 Collision Detection Hard Segmented Non-segmented

(b) Participants with ADHD will make fewer hesitations after
watching segmented videos compared to non-segmented
videos.

H3: Segmentation Benefits Participants with ADHD More
than Participants without ADHD
(a) Participants with ADHD will show a larger reduction in er-
rors due to segmentation than participants without ADHD.
(b) Participants with ADHD will show a larger reduction in
hesitations due to segmentation than participants without
ADHD.

H4: Medication Impacts Performance for Participants with
ADHD
(a) Medication impacts performance on the number of errors
for participants with ADHD.
(b) Medication impacts performance on the number of hesita-
tions for participants with ADHD.

5 Experimental Method

We conducted a within-subjects experiment to evaluate the im-
pact of segmented instructional videos on individuals with ADHD
in programming education. Study participants completed Scratch
programming tasks under two counterbalanced conditions: un-
segmented (i.e., continuous) videos and segmented videos with
brief pauses after each instructional step. Our experimental design
(shown in Figure 2) allows for a comprehensive analysis of how
segmentation affects task performance and comprehension.

The general study procedure included a pre-study survey fol-
lowed by watching programming educational videos in Scratch
(some of which included our segmentation intervention), complet-
ing a task corresponding to the video content, a post-study quiz,
and a post-study survey.

5.1 Participants

The study consisted of 27 participants, divided into two groups:
individuals with ADHD (n = 17) and individuals without ADHD
(n = 10). Participants were required to be 18 years or older. None
could have any programming experience to ensure that everyone
started at the same baseline. This reduces variability due to prior
knowledge and emphasizes the impact of segmentation on novice
learners. Among participants with ADHD, 7 participants identified
as female, 9 as male, and 1 as non-binary. Among participants
without ADHD, 7 identified as female and 3 as male. Participant
demographics, including whether participants with ADHD were

watch video

o ~~

pre-study survey < 6x > o post-study survey

complete task \j

Figure 2: Study procedure outlining participant workflow
through pre-study, task loop, and post-study assessments.

taking ADHD medication at the time of their experimental session
are shown in Table 3.

Our ADHD group participants reflect the narrowing diagnos-
tic gender gap observed in adulthood, where the ratio of affected
individuals shifts from a male-heavy childhood distribution to ap-
proximately 1 : 1.6 in adults [91]. This representative distribution is
particularly relevant to our analysis of processing speed and error
rates; research suggests that adult females with ADHD may exhibit
more unstable performance in working memory and inattentive
symptoms compared to their male counterparts [91]. By including
a strong representation of female and non-binary participants, we
ensure that the effectiveness of the 4-second pause intervention
is evaluated against these documented cognitive variations rather
than a male-centric hyperactive baseline.

Participants were recruited through flyers posted around nearby
university campuses and email outreach by non-computer science
faculty who shared the flyer with their students. Each participant
received a $25 USD Amazon gift card as compensation, which was
emailed after completion of the one-hour in-person study session.
IRB approval was obtained from our university for this study, en-
suring compliance with ethical research standards.

5.2 Pre and Post Study Surveys

Our study had two surveys: a pre-study survey before starting the
tasks and a post-study survey after completing all tasks. The pre-
study survey assessed participants’ prior knowledge of program-
ming, their confidence in using the platform, and their preferences
for video-based instruction. The post-study survey collected feed-
back on the learning experiences of the participants, evaluating
their understanding of the concepts and their perceptions of the
segmented video instruction. It also gathered reflections on the



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

Table 3: Participant Demographic Data (N = 27)

ID Gender ADHD Age Group Medication
ADHD Group

P1 Male Yes 25-34 No

P2 Female Yes 18-24 Yes

P3  Male Yes 45-54 Yes

P4  Non-binary Yes 18-24 No

P5 Male Yes 45-54 No

P6 Female Yes 35-44 Yes

P7  Male Yes 18-24 Unknown
P8 Male Yes 18-24 Unknown
P9 Male Yes 18-24 Unknown
P10 Female Yes 18-24 Yes

P11 Male Yes 25-34 No

P12 Female Yes 25-34 No

P13  Female Yes 18-24 Yes

P14 Male Yes 18-24 Yes

P15 Male Yes 45-54 Yes

P16 Female Yes 18-24 No

P17 Female Yes 18-24 Yes
Control Group

P18 Female No 18-24 -

P19 Female No 18-24 -

P20 Male No 18-24 -

P21 Female No 18-24 -

P22 Female No 55+ -

P23 Female No 18-24 -

P24 Female No 55+ -

P25 Male No 25-34 -

P26  Female No 25-34 -

P27 Male No 18-24 -

effectiveness of the lesson in teaching Scratch concepts (when com-
pared to the participants’ baseline of no programming knowledge).

5.3 Tasks

To account for potential order effects in our six instructional video
tasks, the segmentation order was partially counterbalanced across
participants. Participants were randomly assigned to either Order
A or Order B through an alternating assignment strategy, ensur-
ing an equal distribution of conditions across both the ADHD and
non-ADHD participants. This ensured that the order in which par-
ticipants encountered the segmented and non-segmented tasks did
not confound the results. The task order was also fixed, with partici-
pants progressing through tasks in a predefined sequence, ensuring
that they could build on their prior knowledge as they advanced
through the tasks.

Participants were not allowed to rewatch the instructional videos
during task completion. The segmentation order was counterbal-
anced, while the task order was fixed to ensure participants built
upon prior skills in a logical progression. See Table 2 for details.

5.4 Measures

Several key measures were collected throughout the study to eval-
uate participant performance and the effects of video segmentation
on task completion. Primary measures included the number of
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Table 4: Summary of Post-Study Quiz Content

Topic Description / Example Items
Scratch Blocks

Understanding movement blocks, loops
(repeat/forever), conditionals (if/then),
and coordinate changes (e.g., "change y
by 10").

Selecting the block that best fits inside
a loop, reasoning about execution or-
der, and comparing block functionality
(True/False questions).

Understanding purpose and naming of
variables (e.g., "Score" in the cat/mouse
game).

Game Application | Applying block knowledge to simple
game logic (e.g., movement of objects,
scoring, and timing with "wait" blocks).

Program Logic

Variables

hesitations and errors. Additional measures recorded were task
completion time, task correctness, and post-study quiz scores.

All behavioral measures (errors and hesitations) were captured
using a consensus coding approach [62]. By requiring agreement
between two observers for every recorded data point, we estab-
lished a shared ‘ground truth’ that obviates the need for post-hoc
inter-rater reliability (IRR) statistics. This collaborative method is
particularly robust for identifying subtle behavioral cues, such as
the 4-second hesitation threshold, as it minimizes individual sub-
jectivity and ensures consistency across the dataset. Two authors
counted the number of hesitations and errors for each participant
in the same session. If discrepancies arose, they would discuss them
and reach a consensus to ensure consistency and accuracy in quali-
tative coding. However, there were minimal disagreements in the
final annotations.

5.5 Quiz

At the end of the study, participants completed a 12-question mul-
tiple-choice quiz (described in Table 4) to assess their conceptual
understanding of the Scratch programming concepts taught during
the study. This quiz ensured that participants could apply what they
learned rather than simply replicating actions from instructional
videos. The full quiz is available in our replication package.!

5.6 Analysis

To evaluate the effects of video segmentation on participant per-
formance, we analyzed the number of errors and hesitations using
Generalized Linear Mixed-Effects Models (GLMM). Because our
data consists of non-negative count integers N = 162 observations
collected through a within-subjects design, GLMMs allow us to
account for the nested nature of repeated measures from the same
participant by including random intercepts for each participant [14].

We designed five fixed effect predictors based on the hypothe-
ses we outlined in Section 4.2: f; (Diff;;) estimates the impact of
task difficulty. §1(Seg;;) estimates the impact of the segmentation

!This study is designed to be fully replicable. A package containing all necessary
materials, including data files, quiz and survey materials, and statistical analysis scripts
is available on Zenodo at https://doi.org/10.5281/zenodo.19701863.
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intervention. f; (ADHD;) estimates the baseline impact of ADHD
status. f1(ADHD; X Seg;;) estimates the interaction impact be-
tween ADHD status and the segmentation intervention. f; (Med;)
estimates the impact of medication status. We use i to represent
the task index and j to represent the participant index.

We fitted generalized linear mixed-effects models (GLMMs) to
evaluate each hypothesis. For the error count outcomes, the models
were defined using a Poisson distribution with a log-link function:

In(pij) = fo + f(Xij) +u; (1)
where p1;; = E[y;;] represents the expected error count for par-
ticipant j on task i, and u; ~ N(0,02) is the random intercept
accounting for repeated measures within participant j. The term

f(Xij) denotes the linear combination of fixed predictors tailored
to test each specific hypothesis:

Hi: f(Xy) = i (Diffy;)

H;: f(Xij) = ﬁl(segij)

Hs:  f(Xij) = p1(Seg;;) + f(ADHD;) + B3 (Diff;;)
+ ﬁ4(ADHD] X Segu)

Hy: f(Xi5) = i(Seg;;) + f2(Med;) + B5(Diff;;)
+ fa(Med; X Seg;;)

For H1 we fit the GLMM with all tasks across Easy, Medium and
Hard difficulty levels, but for H3 and H4 we only use tasks with
Medium and Hard difficulties because we found that Easy tasks do
not provide sufficient cognitive demand to differentiate the impact
of the intervention, we discuss this in more detail in Section 6.2.

For the hesitation count outcomes, the structural linear predic-
tors f(X;) remained identical, but the models were instead fit using
a Negative Binomial distribution (y;; | u; ~ NB(p;j, 8)) to account

for observed overdispersion. This yields a conditional variance

defined as: )

Var(yij | uj) = pij + % @
where 0 represents the estimated overdispersion parameter.

Given the sensitivity of p-values to sample size in interaction
models, our interpretation of Hs prioritized effect size magnitude
and the direction of trends over strict null-hypothesis significance
testing thresholds [82, 92]. Specifically, we interpreted Rate Ratios
by relating them to standardized mean differences; following [20,
40], Cohen’s d benchmarks of 0.2 (small), 0.5 (medium), and 0.8
(large) were converted to equivalent ratio thresholds of 1.68, 3.47,
and 6.71, respectively.

Model outputs were summarized using estimated marginal means
to interpret predicted counts, with pairwise contrasts and Tukey’s
HSD adjustments used to assess statistical significance. All analyses
were run in R using the 1me4, glmmTMB, and emmeans packages.

5.7 Threats to Validity

Regarding internal validity, the fixed order of tasks (T1-T6) presents
a potential maturation or order effect. We chose a fixed sequence to
ensure a logical pedagogical progression, as the cumulative nature
of the Scratch project required participants to master background
and sprite creation before attempting complex scoring logic. We
contend that counterbalancing task order was not feasible in this
context, as skipping foundational steps would have rendered the

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

Table 5: GLMM Results for Task Difficulty on Performance
Metrics (H;)

Outcome Predictor Estimate () Std. Error z value P
Errors (Intercept) [Easy] -2.48 0.45 -5.50 <.001***
(Hiq) Difficulty (Med) 1.54 0.45 3.42 <.001***
Difficulty (Hard) 1.85 0.45 4.13 <.001**
Hesitations (Intercept) [Easy] -2.24 0.43 -5.18 <.001***
(Hip) Difficulty (Med) 2.24 0.46 4.89 <.001**
Difficulty (Hard) 2.67 0.46 587  <.001"**

Note: N = 162 observations. "Easy" serves as the reference level for all models.

subsequent instructional videos incomprehensible to novice learn-
ers. For construct validity, we did not employ direct physiological
or dual-task measures to quantify cognitive load. Kosch et al. [48]
highlight a variety of metrics for measuring cognitive workload,
including pupillometry, EEG, and secondary-task interference, but
we prioritized non-invasive behavioral measures (errors and hesi-
tations) to maintain ecological validity. Further, while we grouped
participants by ADHD diagnosis, we did not directly measure indi-
vidual working memory capacity using standardized assessments,
such as an n-back test. Regarding external validity, our sample of
27 individuals with no prior programming experience and our use
of the Scratch block-coding environment may limit generalizability.
However, the use of a Generalized Linear Mixed Model (GLMM)
accounts for our data where each person had multiple observations
for a total of N = 162 observations [14].

Finally, while the 4-second pause duration was derived from
pilot testing and established literature [64], it remains a fixed inter-
vention. We acknowledge that individual differences in cognitive
processing speed (even within neurodiverse groups) mean that
a one-size-fits-all pause duration may not be optimal for every
learner. To mitigate these threats, our methodological decisions are
grounded in theory and previous work, and we have provided a full
replication package including all survey instruments, anonymized
data, and analysis scripts.

6 Results

The following section presents the statistical analysis of task perfor-
mance across our four primary hypotheses. Analysis was conducted
using Generalized Linear Mixed-Effects Models (GLMM) to account
for the nested nature of the data (observations within participants).
Errors were modeled using a Poisson distribution, while hesitations
were modeled using a Negative Binomial distribution. Throughout
the analysis, significance is evaluated through both p-values and
standardized effect sizes (Cohen’s d) to prioritize practical impact
over sample-size-dependent metrics.

6.1 H; Task Difficulty Increases Errors and
Hesitations

6.1.1 Hl.a. Participants will make more errors on tasks that are
harder compared to easier tasks. The Poisson GLMM analysis re-
vealed a significant main effect of task difficulty on error counts.
Using Easy tasks as the baseline, participants committed signifi-
cantly more errors on Medium tasks (f = 1.54, p < .001) and Hard
tasks (8 = 1.85,p < .001). Post-hoc pairwise comparisons using
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Table 6: GLMM Results for Segmentation Impact on ADHD
Participants (H;)

Outcome Predictor Estimate () Std. Error  z value P
Errors (Intercept) -0.47 0.37 -1.30 194
(Hzq) Segmentation -2.05 0.53 -3.85 <.001***
Hesitations  (Intercept) 0.70 0.19 3.64 <.001***
(Hap) Segmentation -1.54 0.29 -5.37 <.001***

Note: n = 68 observations (17 participants). Reference level is "Non-Segmented".

Tukey-adjusted estimated marginal means (EMMs) confirmed that
error rates were significantly lower for Easy tasks compared to
Medium (p = .002) and Hard tasks (p < .001). However, the in-
crease in errors between Medium and Hard tasks did not reach
statistical significance (p = .472), suggesting a potential plateau in
error rates at higher difficulty levels.

6.1.2  H1b. Participants will make more hesitations on tasks that
are harder compared to easier tasks. Consistent with the error
analysis, a Negative Binomial GLMM showed that task difficulty
significantly influenced hesitation frequency. Participants exhibited
substantially more hesitations on both Medium tasks (f = 2.24,p <
.001) and Hard tasks (f = 2.67,p < .001) relative to the Easy
baseline. Pairwise comparisons confirmed that while Easy tasks
were significantly more fluent than both higher difficulty levels
(p < .001), the difference between Medium and Hard tasks was
not statistically significant (p = .178). These findings support Hyp,
indicating that increased task complexity leads to a significant
reduction in behavioral fluency.

6.2 Note on Easy (E) Tasks and Dataset
Refinement

Preliminary analysis of task performance following the validation
of H; revealed a significant floor effect [28, 102] on Easy tasks
across all participants. Regardless of ADHD status or segmentation
condition, performance on these tasks remained consistently high,
with low error means below 0.20 (Mcontrol = 0.20, Mapyp = 0.18)
and low hesitations showing a restricted range of [0-1]. Because
these tasks did not provide sufficient cognitive demand to differen-
tiate performance or measure the impact of the intervention [93],
they were excluded from subsequent analyses to avoid masking
the effects observed under higher cognitive load. Following the
removal of Easy tasks, the final dataset used for the testing of Hj,
Hj, and Hy consisted of N = 104 observations across the Medium
and Hard difficulty levels.

6.3 H; Segmentation Improves Performance for
Participants with ADHD

6.3.1 H2.a. Participants with ADHD will make fewer errors after
watching segmented videos compared to non-segmented videos. The
model revealed a significant negative effect of video segmentation
on error counts (f = —2.05,SE = 0.53,z = —3.85,p < .001). To
interpret the practical impact, we calculated the Incident Rate Ratio
(IRR) by exponentiating the coefficient (e=2%%), resulting in an IRR
of 0.128. This indicates that when watching segmented videos,
participants with ADHD produced approximately 87% fewer errors
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Table 7: GLMM Interaction Results for Complex Tasks (H;)

Outcome Predictor Estimate () Std. Error z value P
Errors Segmentation (Seg) -1.20 0.47 -2.59 .010™*
(H3q) ADHD Status (Yes) -0.18 0.49 -0.37 709
Difficulty (Hard) 0.34 0.27 1.29 197
Seg X ADHD -0.84 0.71 -1.20 .232
Hesitations Segmentation (Seg) -1.00 0.37 -2.71 .007**
(Hsp) ADHD Status (Yes) 0.26 0.30 0.87 .385
Difficulty (Hard) 0.43 0.20 2.11 .035%
Seg x ADHD -0.55 0.47 117 242

Note: Reference levels are Non-Segmented, ADHD-No, and Medium Difficulty. N = 104 observations.

Table 8: Magnitude of Segmentation Benefit by Group (Simple
Effects)

Cohen’s d
Outcome  Group Rate Ratio P Cohen’s d Magnitude
Errors Control (Non-ADHD) 3.33 .009** 0.66 Medium
ADHD Group 7.75 <.001** 0.85 Large
Hesitations Control (Non-ADHD) 2.71 .010* 0.72 Medium
ADHD Group 4.70 <.001*** 1.14 Large

Note: Rate Ratio indicates the improvement factor under segmentation. Cohen’s d benchmarks: 0.2 =
small, 0.5 = medium, 0.8 = large.

compared to the non-segmented condition. The model showed no
evidence of overdispersion, and the random effect for participants
(0% = 0.97) successfully captured individual differences in baseline
error-proneness, providing strong support for Hp,.

6.3.2 H2.b. Participants with ADHD will make fewer hesitations
after watching segmented videos compared to non-segmented videos.
The analysis for Hyj, revealed a highly significant negative effect
of video segmentation on hesitation frequency (f = —1.54, SE =
0.29,z = —5.37,p < .001). By exponentiating the coefficient, we
calculated an Incident Rate Ratio (IRR) of 0.214, indicating that
participants in the segmented condition exhibited approximately
79% fewer hesitations than those in the non-segmented condition.
The use of a Negative Binomial distribution was justified by the
dispersion parameter (6 = 11.1), which effectively modeled the vari-
ance. Furthermore, the participant-level random effect (6% = 0.24)
accounted for individual variability in hesitation patterns. These
findings provide robust support for Hyp, suggesting that segmenta-
tion significantly reduces cognitive stalls during task execution.

6.4 H; Segmentation Benefits Participants with
ADHD More than Participants without
ADHD

6.4.1 H3.a. Participants with ADHD will show a larger reduction
in errors due to segmentation than participants without ADHD. The
GLMM revealed a significant main effect of segmentation (f =
—1.20,p = .010), confirming that the intervention reduced errors
across the sample. While the interaction term (Seg x ADHD) did not
reach statistical significance (f = —0.84, p = .232), the substantive
significance was evaluated by prioritizing effect size magnitude
over the interaction p-value, as p-values are highly sensitive to
sample size in complex interaction models [82, 92].
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Table 9: GLMM Interaction Results for ADHD Subgroup (H,)

Outcome Predictor Estimate () Std. Error z value P
Errors Segmentation (Seg) -1.54 0.64 -2.42 .016™
(Hyq) Medicated (Yes) -0.31 0.64 -0.48 632
Difficulty (Hard) -0.25 0.35 -0.71 475
Seg X Med -1.10 1.21 -0.90 .366
Hesitations Segmentation (Seg) -2.03 0.48 -419  <.001"**
(Hyp) Medicated (Yes) -0.71 0.34 -2.07 .039*
Difficulty (Hard) 0.35 0.22 1.58 115
Seg X Med 0.89 0.62 1.43 153

Note: Reference levels are Non-Segmented, Unmedicated, and Medium Difficulty. N = 68 observations.

Analysis of simple effects indicated that the reduction in errors
for the ADHD group was characterized by a large magnitude (Ratio
=7.75,d = 0.85, p < .001), whereas the effect for the control group
was notably smaller (Ratio = 3.33,d = 0.66,p = .009). Following
the benchmarks established by Cohen, the intervention yielded
a large effect (d > 0.8) for participants with ADHD, providing a
standardized benefit nearly 30% stronger than that observed in
the control group. These results suggest that segmentation effec-
tively bridges the performance gap on complex tasks by providing
a disproportionately robust scaffold for participants with ADHD.

6.4.2 H3.b. Participants with ADHD will show a larger reduction in
hesitations due to segmentation than participants without ADHD. For
hesitation frequency, the model identified a significant main effect
of segmentation (f = —1.00, p = .007) and a significant effect of task
difficulty (f = 0.43, p = .035), validating that high-difficulty tasks
increased cognitive load. Although the interaction term was non-
significant (8 = —0.55, p = .242), group-specific analysis revealed a
clear disparity in practical impact.

The ADHD group exhibited an extremely large reduction in hesi-
tations (Ratio = 4.70,d = 1.14, p < .001), while the control group
exhibited a medium-to-large effect (Ratio = 2.71,d = 0.72, p = .010).
The substantial difference in both Rate Ratios and standardized
effect sizes suggests that segmentation mitigates the executive func-
tion demands inherent in complex instructional materials more ef-
fectively for those with ADHD. While the study was underpowered
to statistically distinguish the two groups through the interaction
term, the magnitude of change provides practical support for the
differential benefit hypothesized in Hsp.

6.5 H, Influence of Medication Status on
Intervention Efficacy

To investigate whether medication status moderated the benefits
of segmentation, we conducted a subgroup analysis on participants
with ADHD (n = 17 participants, 68 observations) focusing on
complex tasks (Medium and Hard). Preliminary sensitivity analysis
including participants as a third “Unknown” medication group
revealed no significant differences or unique trends compared to
the known groups; therefore, we removed them in the final analysis
to maintain internal validity of the Medicated vs. Unmedicated
comparison [28].

6.5.1 H4.a: Influence of Medication Status on Error Reduction. As
shown in Table 9, medication status was not a significant predictor
of error counts among participants with ADHD (f = —0.31,p =
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Table 10: Magnitude of Segmentation Benefit by Medication
Status (Simple Effects)

Cohen’s d
Outcome Group Rate Ratio P Cohen’sd  Magnitude
Errors Unmedicated 5.00 016" 0.79 Medium/Large
Medicated 14.00 .011* 1.09 Large
Hesitations Unmedicated 7.58 < .001*** 1.52 Large
Medicated 3.12 .004™* 1.10 Large

Note: Rate Ratio indicates the factor by which performance improved under segmentation. Cohen’s d
benchmarks: 0.2 = small, 0.5 = medium, 0.8 = large.

.632). While the interaction term (SegxMed) did not reach statistical
significance (p = .366), the simple effects in Table 10 demonstrate
that the segmentation intervention provided a significant and large
benefit to both subgroups. Medicated participants showed a numer-
ically higher reduction in errors (Ratio = 14.00,d = 1.09) compared
to unmedicated participants (Ratio = 5.00,d = 0.79). These re-
sults indicate that the cognitive scaffolding provided by segmented
videos is robust and effective for participants with ADHD regardless
of their pharmacological treatment status.

6.5.2  H4.b: Influence of Medication Status on Hesitation Reduction.
For hesitation frequency, the model identified a significant main
effect of medication status (f = —0.71, p = .039), confirming that
medicated participants exhibited fewer hesitations overall. How-
ever, the segmentation intervention remained the primary driver
of improved fluency (p < .001).

Analysis of simple effects revealed a notable disparity in the
magnitude of the benefit: unmedicated participants experienced
an extremely large reduction in hesitations (Ratio = 7.58,d = 1.52),
while the benefit for medicated participants was comparatively
lower (Ratio = 3.12,d = 1.10). Although the interaction term was
non-significant (p = .153), the difference in effect size magnitudes
suggests that segmentation acts as a powerful non-pharmacological
scaffold. For students not utilizing medication, the intervention
appears to provide the executive function support necessary to
bridge the fluency gap, effectively bringing their performance closer
to that of their medicated peers.

6.6 Surveys and Post-Study Quiz

To measure participants’ self-efficacy, we collected their responses
on pre- and post study surveys, where they rated their confidence
on a 7-item Likert-scale survey. Across all tasks, including creating
characters, using loops, and following video instructions, partic-
ipants demonstrated an increase in self-efficacy. The aggregate
average score rose from a pre-study mean of 2.51 (SD = 1.05) to a
post-study mean of 4.34 (SD = 0.59).

To assess retention of concepts learned, participants were given
a post-study quiz. Overall, participants demonstrated strong knowl-
edge of the programming material, achieving a mean score of
9.67/12 (SD = 2.05) and a median of 10/12. Individuals with
ADHD reached a high level of proficiency with a mean of 9.62
(SD = 2.18) and individuals without ADHD reached a mean of
10.67 (SD = 1.66).
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6.7 Post-Study Interviews

At the end of each session, participants responded to three ques-
tions: (1) Did the lesson help you learn Scratch concepts? Please ex-
plain. (2) What parts of the lesson helped you learn the most? and (3)
What reflections do you have on your experience in this study?

Participants’ answers revealed largely positive reflections on
skill acquisition, detailing core structural understandings of loops,
variables, and control structures. For example, P2 (ADHD) noted
the lessons helped them “learn about looping motions,” while P10
(ADHD) reported mastering variable and sprite creation. Conversely,
the alienating effect of un-scaffolded multimedia instruction was
highlighted by P12 (ADHD), who stated that “complicated instruc-
tion videos are really difficult to follow... I lost interest.”

When reflecting on impactful design features, participants noted
that “pauses in the video” (P21, Non-ADHD) allowed them to di-
gest what the instructor was teaching “so I could think and take
in what he was attempting to teach me through the video” (P5,
ADHD), likely because they mitigated the intrinsic cognitive load
of dual-channel processing. Further, participants noted that break-
ing complex sequences into discrete micro-steps was important.
For example, P27 (Non-ADHD) said that in longer videos, “I would
have forgotten the earlier steps. I could remember where I was
going, but not how to get there” We surmise that the micro-steps
prevented working memory decay (similar to Watkins et al. and
Manesh et al. [55, 97]).

The feedback from our participants revealed a tension between
perception and reality regarding our intervention’s pauses. Three
participants with ADHD noted that the silence during pauses dis-
rupted their sustained attention. P2 (ADHD) reported finding it
“harder to remember the steps with the pauses because then I would
lose focus”, while P6 (ADHD) noted that the initial pacing “broke my
focus” until they adapted to the format. P11 (ADHD) also reported
focus difficulty during pauses. However, when we checked their ac-
tual performance, P2 improved on every task under the segmented
condition, and P6 (ADHD) and P11 (ADHD) maintained stable per-
formance across segmented and non-segmented conditions.

Participants described the cognitive limitations of asking them to
repeat the steps they watched in a video. For example, P7 (ADHD)
said these tasks were an implicit “test of memory.” Several partic-
ipants asked for tighter integration between instruction and exe-
cution. P22 (Non-ADHD) and P23 (Non-ADHD) asked for future
intervention designs to actively pause instruction until a user com-
pleted the required action in the workspace in order to dynamically
align the video with each individual’s cognitive pacing.

7 Discussion

Our findings contribute to the understanding of how cognitive
load and working memory capacity impact individuals with ADHD
in asynchronous, video-based programming educational environ-
ments. In this section, we discuss the implications of our findings
for ADHD-related theory, neurodiversity and disability, and educa-
tional practices more broadly.

Hi: Task Difficulty Increases Errors and Hesitations The significant
increase in errors and hesitations as tasks moved from “Easy” to
“Medium” difficulty confirms that programming tasks place a high
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demand on the executive functions of all learners. The stabiliza-
tion in performance observed between “Medium” and “Hard” tasks
(as evidenced by the overlapping marginal means in Table 8) sug-
gests a “ceiling effect” of cognitive load [81, 93]. This indicates that
learners likely reached their maximum processing capacity during
the Medium difficulty phase. This alignment with Cognitive Load
Theory (CLT) suggests that without instructional scaffolding, learn-
ers become overwhelmed once a task exceeds a certain threshold
of intrinsic complexity, leading to the performance plateaus and
behavioral hesitations observed [70, 93].

H,: Segmentation Improves Performance for Participants with ADHD
Our results indicate that the segmentation intervention significantly
improved task performance for participants with ADHD, reducing
errors by 87% and hesitations by 79%. While previous research has
shown that pausing and “chunking” help learners generally [64], our
study concretely demonstrates that this intervention is an effective,
non-pharmacological, ad-hoc, video modification strategy in com-
puting education. 4-second pauses allow for “micro-restoration” of
the phonological loop and central executive components of working
memory [7]. This “breathing room” prevents the additive cognitive
load of programming syntax from exceeding the learner’s reduced
working memory buffer [60, 89].

Hs: Segmentation as an Equalizing Intervention While the interac-
tion term between segmentation and ADHD status did not reach
statistical significance, the practical magnitude [20, 92] of the ben-
efit was notably more pronounced for participants with ADHD.
The Cohen’s d for hesitations in the ADHD group (d = 1.14) sug-
gests a large effect size that outperformed the benefit seen in the
control group (d = 0.72). This suggests that the intervention acts
as an equalizer, effectively closing the performance gap between
neurodiverse and neurotypical learners. This outcome reinforces
the core tenets of Universal Design for Learning (UDL) [78] and the
“curb-cut effect” [76]; while the segmented videos improved perfor-
mance for all learners, they were essential for equity for students
with ADHD. Our pedagogical strategy provides support without
requiring learners to disclose their diagnosis or seek formal accom-
modations. This demonstrates that we do not need to identify who
has ADHD in order to mitigate its associated barriers, as intentional
design can bring the entire cohort to the same level of performance
regardless of individual neurocognitive profiles.

Hy: Medication and Structural vs. Behavioral Constraints The inter-
vention was highly effective regardless of pharmacological status,
which suggests that segmentation targets structural working mem-
ory constraints [7] rather than behavioral attention alone. While
medication may improve a learner’s ability to “stay on task” (be-
havioral), the 4-second pause physically reduces the amount of
information the brain must hold at one time (structural). For un-
medicated participants, who experienced the largest magnitude of
benefit (d = 1.52), the intervention provides an externalized execu-
tive function scaffold, performing the “filtering” and “sorting” [25].

7.1 Theoretical Implications Related to ADHD

Our findings conform with predictions made by Cognitive Load
Theory (CLT), Dual-Channel Processing, and Working Memory
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Theory. According to CLT, learning is most effective when extra-
neous cognitive load (the effort required to process instruction)
is minimized, and intrinsic load is appropriately scaffolded [93].
The significant improvements observed during medium and hard
tasks suggest that segmentation is most effective when learners
are cognitively challenged. This aligns with CLT’s premise that
instructional interventions yield greater benefit when intrinsic load
increases. The reduction in hesitations further suggests that video
pauses gave learners with ADHD sufficient time to rehearse and
encode the instructor’s verbal commands, alleviating demands on
the phonological loop, which supports verbal processing in work-
ing memory [6]. This interpretation aligns with cognitive models
emphasizing the temporal limits of working memory [7].

When considering the effect of stimulant medication, if it pri-
marily supports sustained attention without expanding working
memory capacity [3], then pharmacological and instructional in-
terventions likely operate through different mechanisms. In this
context, segmentation functions not to compensate for shorter at-
tention spans, but as a design strategy that reshapes the pacing
of instructional content. By introducing a brief pause, the video
structure provides learners with the temporal space needed to re-
hearse and encode each verbal command into long-term memory
before it decays from the phonological store [7]. The four second
pauses likely served as a temporal buffer which prevented a “split
attention” effect (inherent in dual-channel processing) and allowed
participants to offload visual-spatial information from the Scratch
interface before the next verbal instruction was given [16]. By ap-
plying CLT, dual-channel processing, and working memory theory
to this context, our study fills a gap in the existing literature and
points to the potential of more adaptive, cognitively aligned in-
terventions in computing education for individuals with varying
cognitive needs.

7.2 Implications for ADHD and Neurodiversity

While our findings suggest that pacing of instruction for program-
ming education could impact learners with ADHD, segmentation
is only one of many potential post-hoc video adjustments that may
alleviate cognitive overload. Interventions like Kasatskii et al.'s [46]
“Low Perceptual Load Mode,” removed extraneous visual “noise”
from the user interface of an IDE to reduce distraction. One could
also highlight salient parts of a UI during an instructional task to
make it easier to follow a clear visual path.

While our study focused on individuals with ADHD, temporal
segmentation could be applied as a “post-hoc” modification of pre-
recorded programming educational videos for a wider range of
neurodivergent cognitive profiles, such as reduced phonological
processing efficiency, detail-focused processing, or slower cognitive
processing speeds. For example, individuals with reduced phono-
logical processing efficiency (e.g., dyslexia) often face higher cogni-
tive load when decoding text-based syntax [74]. In programming
videos, reading on-screen text may function as a secondary task
required for learners to identify the object referenced by the in-
structor. However, because this decoding effort is incidental to the
learning objective, it introduces extraneous cognitive load. High-
lighting the referenced on-screen element can reduce this burden
and improve accessibility. For people who process sensory input
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in a detail-focused manner, commonly observed in autistic people,
auditory and visual clutter can be particularly distracting [30, 42].
Reducing such clutter may help them focus on the more salient
aspects of instruction. Furthermore, for learners with slower cog-
nitive processing speeds, adding persistent captions that track the
instructor’s progress through the video can shift some processing
demands from the auditory to the visual channel by providing a
consistent visual anchor.

7.3 Implications for Other Disabilities

Beyond neurodivergence, temporal scaffolding through segmen-
tation could extend to individuals with physical disabilities. One
could extend Li et al.s work on non-visual cooking instruction for
people with visual impairments with automated pauses to account
for additional time required to physically locate tools [50]. Sim-
ilarly, Sechayk et al. introduce a system which addresses visual
search challenges faced by low vision learners when instructors
perform subtle actions such as pointing or sketching without verbal
descriptions through highlighting and magnifying important visual
cues [85]. An intervention could add strategically placed pauses
to videos with highlights and magnification to transition learner’s
gaze and allow time to stabilize their visual focus on the highlighted
and magnified areas.

7.4 Implications for Adaptive Interventions

Future interventions could transition from static pauses to closed-
loop pacing, where videos auto-pause after a command and resume
only when the system detected that the learner completed the ac-
tion in their own workspace. This could be augmented with visuals
that reduce distraction by dynamically highlighting referenced UI
elements, magnifying subtle instructor actions, and reducing un-
necessary visual clutter [46, 85]. This feature could be automated
with an Al-based segmentation tool trained on public datasets
(such as YouTube [53] or Khan Academy [71] tutorials) to detect
appropriate pause boundaries by analyzing instructor speech, cur-
sor movements, and code execution. Finally, to address the way
some learners objectively benefit from pauses yet subjectively feel
a loss of focus, future instantiations should increase user control
by supporting customization of pause durations or even complete
deactivation of pauses.

8 Conclusion & Future Work

This study contributes to the growing body of research on inclu-
sive educational technologies, demonstrating the effectiveness of
segmented instructional videos for individuals with ADHD. By
breaking complex tasks into smaller, more digestible steps, seg-
mentation reduces cognitive load and eases the burden on working
memory, lowering error rates and supporting task completion. Our
findings emphasize the need for adaptive learning environments
that accommodate the diverse cognitive abilities of students.
While the implementation of the intervention for this study re-
quired manually editing instructional videos to insert pauses, future
work could explore the use of LLMs and GenAl to automate this
process. An automated pipeline could identify segments where
the instructor rapidly issues commands to the learner, and insert
pauses after each. Al that could recognize learner actions in their
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own programming environment could enable automatically restart-
ing paused video instructions whenever the appropriate actions
have been successfully completed. This could be especially help-
ful for more complex programming concepts such as algorithm
complexity, data structures, and object-oriented programming.

Overall, this study provided empirical evidence through a study
with 27 individuals with and without ADHD to show that simple,
post-hoc segmentation of instructional videos can reduce extrane-
ous cognitive load and support individuals with ADHD to retain
unfamiliar programming concepts. Our segmentation intervention
assists in reducing the environmental barriers imposed on students
with ADHD in traditional learning settings. We hope this work
will inspire future research to move beyond general accessibility
and toward the development of neuro-inclusive systems that treat
cognitive support as a fundamental design imperative.

References

[1] Siti-Soraya Abdul-Rahman and Benedict du Boulay. 2014. Learning program-
ming via worked-examples: Relation of learning styles to cognitive load. Com-
puters in Human Behavior 30 (2014), 286-298. doi:10.1016/j.chb.2013.09.007

[2] Accenture. 2026. Udacity. https://www.udacity.com/

[3] Claire Advokat. 2010. What are the cognitive effects of stimulant med-
ications? Emphasis on adults with attention-deficit/hyperactivity disorder
(ADHD). Neuroscience & Biobehavioral Reviews 34, 8 (jul 2010), 1256-1266.
doi:10.1016/j.neubiorev.2010.03.006

[4] American Psychiatric Association. 2025. What is ADHD? Psychiatry.org.

https://www.psychiatry.org/patients-families/adhd/what-is-adhd

Vitica X. Arnold, Aehong Min, Clarisse Bonang, Sohyeon Park, Gillian R. Hayes,

and Anne Marie Piper. 2025. Beyond Individual Accommodations: The Collabora-

tive Practices of ADHD Students in Post-Secondary Education. In Proceedings of
the 27th International ACM SIGACCESS Conference on Computers and Accessibil-
ity. ACM, New York, NY, USA, Article 36, 14 pages. doi:10.1145/3663547.3746324

Alan Baddeley. 2000. The episodic buffer: a new component of working memory?

Trends in Cognitive Sciences 4, 11 (November 2000), 417-423. doi:10.1016/s1364-

6613(00)01538-2

Alan D. Baddeley. 1992. Working memory. Science 255, 5044 (1992), 556-559.

doi:10.1126/science.1736359

Morten Bastian and Andreas Miihling. 2025. Misconceptions in Programming:

Intuitive Reasoning and Tracing Task Performance Across Experience Levels. In

Proceedings of the 2025 ACM Conference on International Computing Education

Research (ICER °25). ACM, Melbourne, VIC, Australia, 141-154. doi:10.1145/

3702652.3744209

David Bau, Jeff Gray, Caitlin Kelleher, Josh Sheldon, and Franklyn Turbak. 2017.

Learnable Programming: Blocks and Beyond. Commun. ACM 60, 6 (may 2017),

72-80. doi:10.1145/3015455

Andrew Begel and Amy Ko. 2019. Learning Outside the Classroom. In The

Cambridge Handbook of Computing Education Research, Sally A. Fincher and An-

thony V. Robins (Eds.). Cambridge University Press, Cambridge, UK, Chapter 26,

753-772. doi:10.1017/9781108654555.027

Andrew Begel and Beth Simon. 2008. Novice software developers, all over again.

In Proceedings of the Fourth International Workshop on Computing Education

Research (ICER ’08). Association for Computing Machinery, New York, NY, USA,

3-14. doi:10.1145/1404520.1404522

Seth Bernstein, Ashfin Rahman, Nadia Sharifi, Ariunjargal Terbish, and Stephen

MacNeil. 2025. Beyond the Benefits: A Systematic Review of the Harms and

Consequences of Generative Al in Computing Education. In Proceedings of the

25th Koli Calling International Conference on Computing Education Research.

ACM, New York, NY, USA, Article 7, 18 pages. doi:10.1145/3769994.3770036

Simon Betz, Nataliya Bryhadyr, Olcay Tiirk, and Petra Wagner. 2023. Cognitive

Load Increases Spoken and Gestural Hesitation Frequency. Languages 8, 1 (2023),

71. doi:10.3390/languages8010071

Benjamin M. Bolker, Mollie E. Brooks, Connie J. Clark, Shane W. Geange, John R.

Poulsen, M. Henry H. Stevens, and Jada-Simone S. White. 2009. Generalized

linear mixed models: a practical guide for ecology and evolution. Trends in

Ecology & Evolution 24, 3 (2009), 127-135.

Valeria Borsotti, Andrew Begel, and Pernille Bjorn. 2024. Neurodiversity and

the Accessible University: Exploring Organizational Barriers, Access Labor and

Opportunities for Change. Proc. ACM Hum.-Comput. Interact. 8, CSCW1, Article

172 (April 2024), 27 pages. doi:10.1145/3641011

Vassiliki Bouki, Daphne Economou, and Anastassia Angelopoulou. 2011. Cogni-

tive theory of multimedia learning and learning videos design: the redundancy

[5

G

=

[8

[

[10

(11

=
A

(13

[14

jpry
&

[16

[17]

[18

[19

[20

[21
[22

[23

[24

[25

[26

[27
[28]

[29

[30]

[31

[32

[33]

[34

[35

[36

[37

Pimenova et al.

principle. In Proceedings of the 29th ACM International Conference on Design of
Communication (Pisa, Italy) (SIGDOC ’11). Association for Computing Machin-
ery, New York, NY, USA, 271-278. doi:10.1145/2038476.2038531

Simon Brisenden. 1986. Independent Living and the Medical Model of Dis-
ability. Disability, Handicap & Society 1, 2 (1986), 173-178. doi:10.1080/
02674648666780171

Roland Ed Briinken, Jan L Plass, and Roxana Ed Moreno. 2010. Current issues
and open questions in cognitive load research. In Cognitive load theory, Jan L.
Plass, Roxana Moreno, and Roland Briinken (Eds.). Cambridge University Press,
Cambridge, UK, 253-272.

CAST. 2024. Universal Design for Learning Guidelines version 3.0. https:
//udlguidelines.cast.org

Henian Chen, Patricia Cohen, and Sophie Chen. 2010. How Big is a Big Odds
Ratio? Interpreting the Magnitudes of Odds Ratios in Epidemiological Studies.
Communications in Statistics - Simulation and Computation 39, 4 (2010), 860-864.
doi:10.1080/03610911003650383

Inc. Coursera. 2026. Coursera. https://www.coursera.org/

Aishee Das, Aurora Constantin, and Gennaro Imperatore. 2025. Towards a Tech-
nology that Improves Focus, Comprehension, and Retention in E-learning for
Higher Education students with ADHD. In Proceedings of the 27th International
ACM SIGACCESS Conference on Computers and Accessibility (ASSETS "25). ACM,
New York, NY, USA, 1-4. doi:10.1145/3663547.3759705

Maitraye Das, John Tang, Kathryn E. Ringland, and Anne Marie Piper. 2021.
Towards Accessible Remote Work: Understanding Work-from-Home Practices
of Neurodivergent Professionals. Proc. ACM Hum.-Comput. Interact. 5, CSCW1,
Article 183 (April 2021), 30 pages. doi:10.1145/3449282

Shivangi Dhawan. 2020. Online Learning: A Panacea in the Time of COVID-
19 Crisis. Journal of Educational Technology Systems 49, 1 (sep 2020), 5-22.
doi:10.1177/0047239520934018

Adele Diamond. 2013. Executive functions. Annual Review of Psychology 64
(2013), 135-168. doi:10.1146/annurev-psych-113011-143750

George J. DuPaul and Robert J. Volpe. 2009. ADHD and learning disabilities:
Research findings and clinical implications. Current Attention Disorders Reports
1(2009), 152-155. doi:10.1007/s12618-009-0021-4

edX LLC. 2026. edX. https://www.edx.org/

B. S. Everitt and A. Skrondal. 2010. The Cambridge Dictionary of Statistics (4th
ed.). Cambridge University Press, Cambridge, UK.

Paul Ezeamii and Kristen Shinohara. 2025. Navigating STEM Doctoral Programs
with ADHD: Barriers, Workflow Challenges, and Adaptive Strategies. In Pro-
ceedings of the 27th International ACM SIGACCESS Conference on Computers and
Accessibility (Geneva, Switzerland) (ASSETS "25). Association for Computing Ma-
chinery, New York, NY, USA, Article 38, 13 pages. doi:10.1145/3663547.3746325
Joana Ferreira de Raposo, Dennis Paulino, and Hugo Paredes. 2024. Human-
Computer Interaction: empowering adults with Autism and ADHD in higher
education and employability. In Proceedings of the 11th International Con-
ference on Software Development and Technologies for Enhancing Accessibil-
ity and Fighting Info-exclusion (DSAI "24). ACM, Abu Dhabi, UAE, 133-136.
doi:10.1145/3696593.3696645

Andrew P. Fleming and Robert J. McMahon. 2012. Developmental Context and
Treatment Principles for ADHD Among College Students. Clinical Child and
Family Psychology Review 15, 4 (December 2012), 303-329. d0i:10.1007/s10567-
012-0121-z

Matthew Fyfield, Michael Henderson, and Michael Phillips. 2022. Improving
instructional video design: A systematic review. Australasian Journal of Educa-
tional Technology 38, 3 (2022), 155-183. doi:10.14742/ajet.7296

T.R. G. Green and M. Petre. 1996. Usability Analysis of Visual Programming En-
vironments: A ‘Cognitive Dimensions’ Framework. Journal of Visual Languages
& Computing 7, 2 (1996), 131-174. doi:10.1006/jv1c.1996.0009

Rashmi Gunawardana, Michelle Perera, Rashini Lakshika, Chaminda Ranas-
inghe, and Kasun Karunanayaka. 2025. Enhancing Adaptive Personalized
Learning Interfaces with Generative Al for Individuals with ADHD. In Pro-
ceedings of the 16th International Conference of Human-Computer Interaction
(HCI) Design & Research (IndiaHCI ’25). ACM, New York, NY, USA, 131-143.
doi:10.1145/3768633.3770138

Philip J. Guo, Juho Kim, and Rob Rubin. 2014. How Video Production Affects
Student Engagement: An Empirical Study of MOOC Videos. In Proceedings of the
First ACM Conference on Learning @ Scale Conference (Atlanta, Georgia, USA)
(L@S ’14). Association for Computing Machinery, New York, NY, USA, 41-50.
doi:10.1145/2556325.2566239

Jessica Rose Hirst, Eleni Akrida, and Steven Bradley. 2025. Neurodivergence
in Computing Education: Prevalence and Future Research Directions. In Koli
Calling ’25: Proceedings of the 25th Koli Calling International Conference on
Computing Education Research. Association for Computing Machinery, Koli,
Finland, 3 pages. doi:10.1145/3769994.3770053

Josephine Holland and Kapil Sayal. 2019. Relative age and ADHD symptoms,
diagnosis and medication: a systematic review. European Child & Adolescent
Psychiatry 28, 11 (Nov 2019), 1417-1429. doi:10.1007/s00787-018-1229-6


https://doi.org/10.1016/j.chb.2013.09.007
https://www.udacity.com/
https://doi.org/10.1016/j.neubiorev.2010.03.006
https://www.psychiatry.org/patients-families/adhd/what-is-adhd
https://doi.org/10.1145/3663547.3746324
https://doi.org/10.1016/s1364-6613(00)01538-2
https://doi.org/10.1016/s1364-6613(00)01538-2
https://doi.org/10.1126/science.1736359
https://doi.org/10.1145/3702652.3744209
https://doi.org/10.1145/3702652.3744209
https://doi.org/10.1145/3015455
https://doi.org/10.1017/9781108654555.027
https://doi.org/10.1145/1404520.1404522
https://doi.org/10.1145/3769994.3770036
https://doi.org/10.3390/languages8010071
https://doi.org/10.1145/3641011
https://doi.org/10.1145/2038476.2038531
https://doi.org/10.1080/02674648666780171
https://doi.org/10.1080/02674648666780171
https://udlguidelines.cast.org
https://udlguidelines.cast.org
https://doi.org/10.1080/03610911003650383
https://www.coursera.org/
https://doi.org/10.1145/3663547.3759705
https://doi.org/10.1145/3449282
https://doi.org/10.1177/0047239520934018
https://doi.org/10.1146/annurev-psych-113011-143750
https://doi.org/10.1007/s12618-009-0021-4
https://www.edx.org/
https://doi.org/10.1145/3663547.3746325
https://doi.org/10.1145/3696593.3696645
https://doi.org/10.1007/s10567-012-0121-z
https://doi.org/10.1007/s10567-012-0121-z
https://doi.org/10.14742/ajet.7296
https://doi.org/10.1006/jvlc.1996.0009
https://doi.org/10.1145/3768633.3770138
https://doi.org/10.1145/2556325.2566239
https://doi.org/10.1145/3769994.3770053
https://doi.org/10.1007/s00787-018-1229-6

Leveling the Playing Field: Temporal Video Segmentation for Individuals with ADHD in Computing Education

(38]

[39

(40

[41

(42

[43

[44

(45]

[46

[47

[49]

[50

(56

Joni Holmes, Kerry A. Hilton, Maurice Place, Tracy P. Alloway, Julian G. Elliott,
and Susan E. Gathercole. 2014. Children with low working memory and children
with ADHD: same or different? Frontiers in Human Neuroscience 8 (2014), 976.
doi:10.3389/fnhum.2014.00976

Chiara Horlin, Barbora Hronska, and Emily Nordmann. 2024. I can be a “normal”
student: The role of lecture capture in supporting disabled and neurodivergent
students’ participation in higher education. Higher Education 88 (2024), 2075-
2092. doi:10.1007/s10734-024-01201-5

David W Hosmer Jr, Stanley Lemeshow, and Rodney X Sturdivant. 2013. Applied
logistic regression. John Wiley & Sons, Hoboken, NJ.

Christopher D. Hundhausen, Sarah. A. Douglas, and John T. Stasko. 2002. A Meta-
Study of Algorithm Visualization Effectiveness. Journal of Visual Languages &
Computing 13, 3 (2002), 259-290. doi:10.1006/jv1c.2002.0237

Maya Israel, Moon Y Chung, Quentin M Wherfel, and Saadeddine Shehab. 2020.
A descriptive analysis of academic engagement and collaboration of students
with autism during elementary computer science. Computer Science Education
30, 4 (2020), 444-468. doi:10.1080/08993408.2020.1779521

Maya Israel, Gakyung Jeong, Meg Ray, and Todd Lash. 2020. Teaching Elemen-
tary Computer Science through Universal Design for Learning. In Proceedings
of the 51st ACM Technical Symposium on Computer Science Education (SIGCSE
’20). ACM, Portland, OR, USA, 1220-1226. doi:10.1145/3328778.3366823
Interaction Design Foundation IxDF. 2016. What is Negative Space? https:
//www.interaction-design.org/literature/topics/negative-space

L. M. Jonkman, C. Kemner, M. N. Verbaten, H. S. Koelega, G. Camfferman,
R. J. van der Gaag, J. K. Buitelaar, and H. van Engeland. 1997. Effects of
methylphenidate on event-related potentials and performance of attention-
deficit hyperactivity disorder children in auditory and visual selective attention
tasks. Biological Psychiatry 41, 6 (March 1997), 690-702. doi:10.1016/s0006-
3223(96)00115-1

Vseslav Kasatskii, Agnia Sergeyuk, Anastasiia Serova, Sergey Titov, and Timofey
Bryksin. 2023. The Effect of Perceptual Load on Performance Within IDE in
People with ADHD Symptoms. In Augmented Cognition: 17th International
Conference, AC 2023, Held as Part of the 25th HCI International Conference, HCI
2023 (Copenhagen, Denmark). Springer-Verlag, Berlin, Heidelberg, 122-141.
d0i:10.1007/978-3-031-35017-7_9

Michael J. Kofler, Mark D. Rapport, Jennifer Bolden, Dustin E. Sarver, and
Joseph S. Raiker. 2010. ADHD and working memory: the impact of central exec-
utive deficits and exceeding storage/rehearsal capacity on observed inattentive
behavior. Journal of Abnormal Child Psychology 38, 2 (February 2010), 149-161.
d0i:10.1007/s10802-009-9357-6

Thomas Kosch, Jakob Karolus, Johannes Zagermann, Harald Reiterer, Albrecht
Schmidt, and Pawel W. Wozniak. 2023. A Survey on Measuring Cognitive
Workload in Human-Computer Interaction. ACM Comput. Surv. 55, 13s, Article
283 (jul 2023), 39 pages. doi:10.1145/3582272

Anne-Laure Le Cunff, Eleanor Dommett, and Vincent Giampietro. 2022. Sup-
porting Neurodiversity in Online Education: A Systematic Review. In The Future
of Online Education, S.P. McKenzie, L. Arulkadacham, J. Chung, et al. (Eds.). Nova
Science Publishers, Inc., Hauppauge, NY, 1-20. doi:10.17605/0OSF.IO/ZEUC3
Franklin Mingzhe Li, Jamie Dorst, Peter Cederberg, and Patrick Carrington. 2021.
Non-Visual Cooking: Exploring Practices and Challenges of Meal Preparation
by People with Visual Impairments. In The 23rd International ACM SIGACCESS
Conference on Computers and Accessibility (ASSETS "21). ACM, New York, NY,
USA, 11 pages. doi:10.1145/3441852.3471215

Panhapiseth Lim, Priyanka Kumar, and Hortense Gerardo. 2026. PyPal: Support-
ing Middle Schoolers with ADHD in Computing Education. In Proceedings of the
2026 Conference on Research on Equity and Sustained Participation in Engineer-
ing, Computing, and Technology (RESPECT 2026). Association for Computing
Machinery, New York, NY, USA, 27-34. doi:10.1145/3796496.3811785

Milos Ljubojevi¢, Mihajlo Savi¢, Danijel Miji¢, and Grujica Vico. 2025. Improving
the Efficiency of Multimedia Learning and the Quality of Experience by Reducing
Cognitive Load. Applied Sciences 15, 3 (2025), 1054. d0i:10.3390/app15031054
Google LLC. 2026. YouTube. YouTube. https://www.youtube.com

David J. Malan and Henry H. Leitner. 2007. Scratch for budding computer
scientists. In Proceedings of the 38th SIGCSE Technical Symposium on Computer
Science Education (Covington, Kentucky, USA) (SIGCSE "07). Association for
Computing Machinery, New York, NY, USA, 223-227. doi:10.1145/1227310.
1227388

Daniel Manesh, Tong Wu, Yan Chen, and Sang Won Lee. 2025. Understanding
and Improving Student Note-Taking in Live Coding Lectures. In Proceedings
of the 2025 ACM Conference on International Computing Education Research V.1
(ICER °25). Association for Computing Machinery, New York, NY, USA, 1-15.
doi:10.1145/3702652.3744224

Jennifer Mankoff, Gillian R. Hayes, and Devva Kasnitz. 2010. Disability studies as
a source of critical inquiry for the field of assistive technology. In Proceedings of
the 12th International ACM SIGACCESS Conference on Computers and Accessibility
(Orlando, Florida, USA) (ASSETS ’10). Association for Computing Machinery,
New York, NY, USA, 3-10. doi:10.1145/1878803.1878807

[57]

[58]

[59

[60

[61

[62]

[63

[64

[65

[66

[67

[68

[69

[70]

(71

[72

[73

[74

[75

[76

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

Deborah Marks. 1997. Models of disability. Disability and Rehabilitation 19, 3
(1997), 85-91. doi:10.3109/09638289709166831

Megan K. Martinelli, Stewart H. Mostofsky, and Karl S. Rosch. 2017. Investigating
the Impact of Cognitive Load and Motivation on Response Control in Relation
to Delay Discounting in Children with ADHD. Journal of Abnormal Child
Psychology 45 (2017), 1339-1353. doi:10.1007/s10802-016-0237-6

Rhonda Martinussen, Jill Hayden, Sheilah Hogg-Johnson, and Rosemary Tan-
nock. 2005. A meta-analysis of working memory impairments in children with
attention-deficit/hyperactivity disorder. journal of the American Academy of
Child & Adolescent Psychiatry 44, 4 (April 2005), 377-384. do0i:10.1097/01.chi.
0000153228.72591.73

Richard E. Mayer. 2014. The Cambridge Handbook of Multimedia Learn-
ing (2nd ed.). Cambridge University Press, Cambridge, UK. doi:10.1017/
CB09781139547369

Richard E. Mayer and Roxana Moreno. 2003. Nine Ways to Reduce Cognitive
Load in Multimedia Learning. Educational Psychologist 38, 1 (2003), 43-52.
doi:10.1207/S15326985EP3801_6

Nora McDonald, Sarita Schoenebeck, and Andrea Forte. 2019. Reliability and
Inter-rater Reliability in Qualitative Research: Norms and Guidelines for CSCW
and HCI Practice. Proc. ACM Hum.-Comput. Interact. 3, CSCW, Article 72 (Nov.
2019), 23 pages. doi:10.1145/3359174

Barbara Means, Yukie Toyama, Robert Murphy, and Marianne Bakia. 2013. The
Effectiveness of Online and Blended Learning: A Meta-Analysis of the Empirical
Literature. Teachers College Record 115, 3 (2013), 1-47. https://journals.sagepub.
com/doi/10.1177/016146811311500307

Martin Merkt, Anne Ballmann, Julia Felfeli, and Stephan Schwan. 2018. Pauses
in educational videos: Testing the transience explanation against the structuring
explanation. Computers in Human Behavior 82 (2018), 165-175. doi:10.1016/j.
chb.2018.01.013

Roxana Moreno. 2001. Designing for Understanding: A Learner-Centered Ap-
proach to Multimedia Learning. In Educational Psychology. Cambridge Univer-
sity Press, Albuquerque, NM.

Briana B. Morrison, Brian Dorn, and Mark Guzdial. 2014. Measuring cognitive
load in introductory CS: adaptation of an instrument. In Proceedings of the Tenth
Annual Conference on International Computing Education Research (Glasgow,
Scotland, United Kingdom) (ICER ’14). Association for Computing Machinery,
New York, NY, USA, 131-138. doi:10.1145/2632320.2632348

Makayla Moster, Ella Kokinda, Matthew Re, James Dominic, Jason Lehmann,
Andrew Begel, and Paige Rodeghero. 2022. "Can you help me?": an experience
report of teamwork in a game coding camp for autistic high school students.
In Proceedings of the ACM/IEEE 44th International Conference on Software Engi-
neering: Software Engineering Education and Training (Pittsburgh, Pennsylvania)
(ICSE-SEET ’22). Association for Computing Machinery, New York, NY, USA,
50-61. doi:10.1145/3510456.3514154

Kaia Newman, Sarah Snay, Madeline Endres, Manasvi Parikh, and Andrew Begel.
2025. “Get Me In The Groove™: A Mixed Methods Study on Supporting ADHD
Professional Programmers. In Proceedings of the IEEE/ACM 47th International
Conference on Software Engineering (ICSE "25). IEEE/ACM, Ottawa, ON, Canada,
1217-1229. doi:10.1109/ICSE55347.2025.00242

Claes Nilholm. 2014. ADHD: An educational challenge. Emotional and Be-
havioural Difficulties 19, 3 (2014), 324-326. doi:10.1080/13632752.2014.883791
Giovanni Orru and Luca Longo. 2019. The Evolution of Cognitive Load Theory
and the Measurement of Its Intrinsic, Extraneous and Germane Loads: A Review.
In Human Mental Workload: Models and Applications, Luca Longo and Maria
Leva (Eds.). Communications in Computer and Information Science, Vol. 1012.
Springer, Cham, Cham, Switzerland, 23-48. doi:10.1007/978-3-030-14273-5_3
Pramod Pawar. 2025. Khan Academy Statistics And Facts (2025). Electro IQ.
https://electroiq.com/khan-academy-statistics/

Veronica Pimenova, Yotam Sechayk, Fabricio Murai, Andrew Hundt, and Shiri
Dori-Hacohen. 2025. A Longitudinal Autoethnography of Email Access for a
Professional with Chronic Illness and ADHD: Preliminary Insights. In Proceed-
ings of the 27th International ACM SIGACCESS Conference on Computers and
Accessibility (ASSETS °25). ACM, Denver, CO, 1-4. doi:10.1145/3663547.3759764
Mathieu Pinelli and Salomé Cojean. 2025. A working memory reversal effect
on design principles? Evidence on pauses in video among children. Education
and Information Technologies 30 (2025), 18955-18973. do0i:10.1007/s10639-025-
13545-1

Norman Powell, David Moore, John Gray, Janet Finlay, and John Reaney. 2004.
Dyslexia and learning computer programming. Innovation in Teaching and
Learning in Information and Computer Sciences 3, 2 (2004), 1-12. doi:10.11120/
ital.2004.03020005

Kavita Rao. 2021. Inclusive Instructional Design: Applying UDL to Online
Learning. The Journal of Applied Instructional Design 10, 1 (2021), 83-96. doi:10.
59668/223.3753

Blake E. Reid. 2024. The Curb-Cut Effect and the Perils of Accessibility
without Disability. In Feminist Cyberlaw, Meg Leta Jones and Amanda Lev-
endowski Tepski (Eds.). University of California Press, Oakland, CA, USA.
doi:10.2139/s5rn.4262991


https://doi.org/10.3389/fnhum.2014.00976
https://doi.org/10.1007/s10734-024-01201-5
https://doi.org/10.1006/jvlc.2002.0237
https://doi.org/10.1080/08993408.2020.1779521
https://doi.org/10.1145/3328778.3366823
https://www.interaction-design.org/literature/topics/negative-space
https://www.interaction-design.org/literature/topics/negative-space
https://doi.org/10.1016/s0006-3223(96)00115-1
https://doi.org/10.1016/s0006-3223(96)00115-1
https://doi.org/10.1007/978-3-031-35017-7_9
https://doi.org/10.1007/s10802-009-9357-6
https://doi.org/10.1145/3582272
https://doi.org/10.17605/OSF.IO/ZEUC3
https://doi.org/10.1145/3441852.3471215
https://doi.org/10.1145/3796496.3811785
https://doi.org/10.3390/app15031054
https://www.youtube.com
https://doi.org/10.1145/1227310.1227388
https://doi.org/10.1145/1227310.1227388
https://doi.org/10.1145/3702652.3744224
https://doi.org/10.1145/1878803.1878807
https://doi.org/10.3109/09638289709166831
https://doi.org/10.1007/s10802-016-0237-6
https://doi.org/10.1097/01.chi.0000153228.72591.73
https://doi.org/10.1097/01.chi.0000153228.72591.73
https://doi.org/10.1017/CBO9781139547369
https://doi.org/10.1017/CBO9781139547369
https://doi.org/10.1207/S15326985EP3801_6
https://doi.org/10.1145/3359174
https://journals.sagepub.com/doi/10.1177/016146811311500307
https://journals.sagepub.com/doi/10.1177/016146811311500307
https://doi.org/10.1016/j.chb.2018.01.013
https://doi.org/10.1016/j.chb.2018.01.013
https://doi.org/10.1145/2632320.2632348
https://doi.org/10.1145/3510456.3514154
https://doi.org/10.1109/ICSE55347.2025.00242
https://doi.org/10.1080/13632752.2014.883791
https://doi.org/10.1007/978-3-030-14273-5_3
https://electroiq.com/khan-academy-statistics/
https://doi.org/10.1145/3663547.3759764
https://doi.org/10.1007/s10639-025-13545-1
https://doi.org/10.1007/s10639-025-13545-1
https://doi.org/10.11120/ital.2004.03020005
https://doi.org/10.11120/ital.2004.03020005
https://doi.org/10.59668/223.3753
https://doi.org/10.59668/223.3753
https://doi.org/10.2139/ssrn.4262991

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

(7]

(78

[79

(81

(82

[83

[84

(85

(86

%
=

(89

[90

[91

)
&,

[93

[94

[95]

[96

[97

Mitchel Resnick, John Maloney, Andrés Monroy-Hernandez, Natalie Rusk, Eve-
lyn Eastmond, Karen Brennan, Amon Millner, Eric Rosenbaum, Jay Silver, Brian
Silverman, and Yasmin Kafai. 2009. Scratch: programming for all. Commun.
ACM 52, 11 (Nov. 2009), 60-67. doi:10.1145/1592761.1592779

David Rose. 2000. Universal Design for Learning. Journal of Special Education
Technology 15, 4 (2000), 47-51. doi:10.1177/016264340001500407

Sheila R. Ross. 2019. Supporting your neurodiverse student population with
the Universal Design for Learning (UDL) framework. In 2019 IEEE Frontiers
in Education Conference (FIE). IEEE, Covington, KY, USA, 1-5. do0i:10.1109/
FIE43999.2019.9028693

Jean Michel Rouly, Jonathan D. Orbeck, and Eugene Syriani. 2014. Usability
and Suitability Survey of Features in Visual IDEs for Non-Programmers. In
Proceedings of the 5th Workshop on Evaluation and Usability of Programming
Languages and Tools (PLATEAU ’14). ACM, New York, NY, USA, 31-42. doi:10.
1145/2688204.2688207

Neil J. Salkind. 2010. Encyclopedia of Research Design. SAGE Publications,
Thousand Oaks, CA. doi:10.4135/9781412961288

Julio Sanchez-Meca, Fulgencio Marin-Martinez, and Salvador Chacén-Moscoso.
2003. Effect-size indices for dichotomized outcomes in meta-analysis. Psycho-
logical Methods 8, 4 (2003), 448-467. doi:10.1037/1082-989X.8.4.448

Scratch Foundation. 2026. Scratch Statistics. MIT Media Lab. https://scratch.
mit.edu/statistics/

Yotam Sechayk, Ariel Shamir, and Takeo Igarashi. 2024. SmartLearn: Visual-
Temporal Accessibility for Slide-based e-learning Videos. In CHI EA °24: Ex-
tended Abstracts of the CHI Conference on Human Factors in Computing Sys-
tems. Association for Computing Machinery (ACM), Honolulu, HI, 1-11.
doi:10.1145/3613905.3650883

Yotam Sechayk, Ariel Shamir, Amy Pavel, and Takeo Igarashi. 2025. VeasyGuide:
Personalized Visual Guidance for Low-vision Learners on Instructor Actions in
Presentation Videos. In ASSETS ’25: Proceedings of the 27th International ACM
SIGACCESS Conference on Computers and Accessibility. ACM, New York, NY,
USA, 18 pages. doi:10.1145/3663547.3746372

Anshul Shah, Thomas Rexin, Fatimah Alhumrani, William G. Griswold, Leo
Porter, and Gerald Soosai Raj. 2025. An Empirical Evaluation of Active Live
Coding in CS1. ACM Transactions on Computing Education (TOCE) 25, 3 (2025),
1-33. doi:10.1145/3743686

Jessica J. Shaw. 2022. The Impact of Attention-Deficit Hyperactivity Disorder
(ADHD) on Learning in Children. The Confluence 2, 1 (2022), Article 4. doi:10.
62608/2150-2633.1033

Dara Shifrer and Daniel Mackin Freeman. 2021. Problematizing Perceptions
of STEM Potential: Differences by Cognitive Disability Status in High School
and Postsecondary Educational Outcomes. Socius: Sociological Research for a
Dynamic World 7 (2021), 1-18. doi:10.1177/2378023121998116

Ingrid A. E. Spanjers, Pieter Wouters, Tamara van Gog, and Jeroen J. G. van
Merriénboer. 2011. An expertise reversal effect of segmentation in learning from
animated worked-out examples. Computers in Human Behavior 27, 1 (2011),
22-27. doi:10.1016/j.chb.2010.05.011

Stack Overflow. 2022. 2022 Developer Survey. Stack Overflow. https://survey.
stackoverflow.co/2022/

Tina Stibbe, Jue Huang, Madlen Paucke, Christine Ulke, and Maria Strauss. 2020.
Gender differences in adult ADHD: Cognitive function assessed by the test of
attentional performance. PLoS ONE 15, 10 (2020), €0240810. doi:10.1371/journal.
pone.0240810

Gail M. Sullivan and Richard Feinn. 2012. Using Effect Size—or Why the P Value
Is Not Enough. Journal of Graduate Medical Education 4, 3 (2012), 279-282.
doi:10.4300/JGME-D-12-00156.1

John Sweller. 2011. Chapter 2 - Cognitive Load Theory. In Psychology of Learning
and Motivation: Cognitive in Education, Jose P. Mestre and Brian H. Ross (Eds.).
Psychology of Learning and Motivation, Vol. 55. Academic Press, San Diego,
CA, 37-76. doi:10.1016/B978-0-12-387691-1.00002-8

Sverrir Thorgeirsson, Theo B. Weidmann, Karl-Heinz Weidmann, and Zhen-
dong Su. 2024. Comparing Cognitive Load Among Undergraduate Students
Programming in Python and the Visual Language Algot. In Proceedings of the
55th ACM Technical Symposium on Computer Science Education V. 1 (Portland,
OR, USA) (SIGCSE 2024). Association for Computing Machinery, New York, NY,
USA, 1328-1334. doi:10.1145/3626252.3630808

C. E. D. Thorlakson. 2010.  The experiences that enhance and inhibit
learning for post-secondary students diagnosed with ADHD: A qual-
itative study. ~ PhD Thesis. ProQuest Dissertations & Theses Global.
https://www.proquest.com/dissertations-theses/experiences- that-enhance-
inhibit-learning-post/docview/808528042/se-2

Tamara Van Gog and Fred Paas. 2012. Cognitive load measurement. In Encyclo-
pedia of the Sciences of Learning. Springer-Verlag, New York, NY, 599-601.
Andrea Watkins, Craig S. Miller, and Amber Settle. 2024. Comparing the Experi-
ences of Live Coding versus Static Code Examples for Students and Instructors.
In Proceedings of the 2024 on Innovation and Technology in Computer Science Ed-
ucation V. 1 (Milan, Italy) (ITiCSE 2024). Association for Computing Machinery,
New York, NY, USA, 506-512. doi:10.1145/3649217.3653562

Pimenova et al.

[98] Christina Wong and Michael C. Stevens. 2012. The effects of stimulant med-

[99

[100

[101

[102

]

ication on working memory functional connectivity in AD/HD. Biological
Psychiatry 71, 5 (March 2012), 458-466. doi:10.1016/j.biopsych.2011.11.011
Cynthia Zastudil, David H. Smith, IV, Yusef Tohamy, Rayhona Nasimova, Gavin
Montross, and Stephen MacNeil. 2025. Neurodiversity in Computing Education
Research: A Systematic Literature Review. In Proceedings of the 30th ACM Con-
ference on Innovation and Technology in Computer Science Education V. 1 (ITiCSE
2025). Association for Computing Machinery, New York, NY, USA, 114-120.
doi:10.1145/3724363.3729088

Hanxiu Hazel Zhu, Ruijia Chen, and Yuhang Zhao. 2025. FocusView: Un-
derstanding and Customizing Informational Video Watching Experiences for
Viewers with ADHD. In Proceedings of the 27th International ACM SIGACCESS
Conference on Computers and Accessibility (Geneva, Switzerland) (ASSETS °25).
Association for Computing Machinery, New York, NY, USA, Article 70, 18 pages.
doi:10.1145/3663547.3746386

Hanxiu Hazel Zhu, Avanthika Senthil Kumar, Sihang Zhao, Ru Wang, Xin
Tong, and Yuhang Zhao. 2025. Characterizing Collective Efforts in Content
Sharing and Quality Control for ADHD-relevant Content on Video-sharing
Platforms. In Proceedings of the 27th International ACM SIGACCESS Conference
on Computers and Accessibility (Geneva, Switzerland) (ASSETS ’25). Association
for Computing Machinery, New York, NY, USA, Article 69, 15 pages. doi:10.
1145/3663547.3746387

Leina Zhu and Jorge Gonzalez. 2017. Modeling Floor Effects in Standardized
Vocabulary Test Scores in a Sample of Low SES Hispanic Preschool Children
under the Multilevel Structural Equation Modeling Framework. Frontiers in
Psychology 8 (2017), 2146. doi:10.3389/fpsyg.2017.02146


https://doi.org/10.1145/1592761.1592779
https://doi.org/10.1177/016264340001500407
https://doi.org/10.1109/FIE43999.2019.9028693
https://doi.org/10.1109/FIE43999.2019.9028693
https://doi.org/10.1145/2688204.2688207
https://doi.org/10.1145/2688204.2688207
https://doi.org/10.4135/9781412961288
https://doi.org/10.1037/1082-989X.8.4.448
https://scratch.mit.edu/statistics/
https://scratch.mit.edu/statistics/
https://doi.org/10.1145/3613905.3650883
https://doi.org/10.1145/3663547.3746372
https://doi.org/10.1145/3743686
https://doi.org/10.62608/2150-2633.1033
https://doi.org/10.62608/2150-2633.1033
https://doi.org/10.1177/2378023121998116
https://doi.org/10.1016/j.chb.2010.05.011
https://survey.stackoverflow.co/2022/
https://survey.stackoverflow.co/2022/
https://doi.org/10.1371/journal.pone.0240810
https://doi.org/10.1371/journal.pone.0240810
https://doi.org/10.4300/JGME-D-12-00156.1
https://doi.org/10.1016/B978-0-12-387691-1.00002-8
https://doi.org/10.1145/3626252.3630808
https://www.proquest.com/dissertations-theses/experiences-that-enhance-inhibit-learning-post/docview/808528042/se-2
https://www.proquest.com/dissertations-theses/experiences-that-enhance-inhibit-learning-post/docview/808528042/se-2
https://doi.org/10.1145/3649217.3653562
https://doi.org/10.1016/j.biopsych.2011.11.011
https://doi.org/10.1145/3724363.3729088
https://doi.org/10.1145/3663547.3746386
https://doi.org/10.1145/3663547.3746387
https://doi.org/10.1145/3663547.3746387
https://doi.org/10.3389/fpsyg.2017.02146

	Abstract
	1 Introduction
	2 Background & Related Work
	2.1 Cognitive Theories Related to ADHD
	2.2 Remote Learning & Universal Design for Learning
	2.3 Computing Education for ADHD
	2.4 Remote Learning for ADHD
	2.5 Learning Interventions
	2.6 Interventions for Students with ADHD

	3 Study Design
	3.1 Instructional Videos
	3.2 Segmentation Intervention
	3.3 Tasks
	3.4 Pause Duration

	4 Hypotheses
	4.1 Behavioral Measures
	4.2 Individual Hypotheses

	5 Experimental Method
	5.1 Participants
	5.2 Pre and Post Study Surveys
	5.3 Tasks
	5.4 Measures
	5.5 Quiz
	5.6 Analysis
	5.7 Threats to Validity

	6 Results
	6.1 H: Task Difficulty Increases Errors and Hesitations
	6.2 Note on Easy (E) Tasks and Dataset Refinement
	6.3 H: Segmentation Improves Performance for Participants with ADHD
	6.4 H: Segmentation Benefits Participants with ADHD More than Participants without ADHD
	6.5 H: Influence of Medication Status on Intervention Efficacy
	6.6 Surveys and Post-Study Quiz
	6.7 Post-Study Interviews

	7 Discussion
	7.1 Theoretical Implications Related to ADHD
	7.2 Implications for ADHD and Neurodiversity
	7.3 Implications for Other Disabilities
	7.4 Implications for Adaptive Interventions

	8 Conclusion & Future Work
	References

