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ABSTRACT

For university students transitioning to an independent and flexi-
ble lifestyle, having ADHD poses multiple challenges to their aca-
demic task management, which are closely tied to their metacog-
nitive struggles—difficulties in awareness and regulation of one’s
own thinking processes. The recently surged Generative Al shows
promise to mitigate these gaps with its advanced information un-
derstanding and generation capabilities. As an exploratory step, we
conducted co-design sessions with 20 university students diagnosed
with ADHD, followed by interviews with five experts specialized in
ADHD intervention. Adopting a metacognitive lens, we examined
participants’ ideas on GenAl-based task management support and
experts’ assessments, which led to three design directions: provid-
ing cognitive scaffolding to enhance task and self-awareness, pro-
moting reflective task execution for building metacognitive abilities,
and facilitating emotional regulation to sustain task engagement.
Drawing on these findings, we discuss opportunities for GenAl to
support the metacognitive needs of neurodivergent populations,
offering future directions for both research and practice.
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1 INTRODUCTION

Attention-Deficit/Hyperactivity Disorder (ADHD) is a neurodevel-
opmental disorder characterized by inattention, hyperactivity, and
impulsivity [5, 86]. Recent studies estimate that at least 3-7% of
adults worldwide are affected by ADHD [129], and this number
could be largely underestimated due to variations in symptom pre-
sentation, underdiagnosis, and stigma [2, 44, 104]. In particular,
for university students who are transitioning to adulthood and
independent living, having ADHD can impose unique challenges
in managing multiple academic responsibilities [149, 150]. They
often struggle to organize tasks, stay focused, and form consis-
tent daily routines, which can lead to incomplete or rushed assign-
ments [62, 80, 109], and in worse cases, result in suspension or
dropout [12, 35, 149, 156].

Research has suggested that the struggles faced by individuals
with ADHD, such as frequent distraction, forgetfulness, and pro-
crastination, stem in part from challenges of metacognition, which
involve reduced awareness and poor control of one’s own cognitive
processes [18, 25, 38]. This line of research has shown that enhanc-
ing metacognition—the knowledge of one’s cognitive and learning
process—has therapeutic effects on ADHD populations, as it targets
cultivating awareness of one’s own attentions and thought pat-
terns [57, 68]. As such, researchers have developed metacognitive
interventions or therapy designed to improve self-awareness and
self-monitoring abilities of individuals with ADHD [57, 81, 107, 127].
These interventions are not merely simple reminders or prompts,
but carefully-designed strategies that promote deep reflection and
self-assessment, such as mind maps and sketch-noting, which have
proven to be effective in helping individuals with ADHD synthesize
information and make plans [57, 127].

At the same time, advances in technology open up new possibil-
ities for scaffolding the metacognitive process. In particular, the re-
cent surge of Generative Artificial Intelligence (GenAlI) technologies
(e.g., GPT-5 and Gemini 2.5 Pro) has been rapidly integrated into
everyday productivity tools [27, 92]. With the advanced capabilities
in information understanding and generation, these technologies
have been applied from work scheduling [48] to focus compan-
ion [26, 72], and from creative writing assistance [103] to program-
ming toolkits [53]. Despite the prevalence, most of these tools were
designed for neurotypical populations, and little is known about
how individuals with ADHD can benefit from them and what as-
pects of their needs are yet to be addressed from a metacognitive
perspective. In this light, our research question is: how GenAI
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can be utilized to support the metacognitive process of indi-
viduals with ADHD in task management. University students,
who face both academic and developmental transitions, represent a
particularly important group for such inquiry.

To answer the research question, we conducted a series of in-
dividual co-design workshops with 20 university students diag-
nosed with ADHD and interviewed five ADHD experts (coaches
or intervention specialists) to evaluate and provide feedback on
participants’ design ideas. Drawing from both the co-design ses-
sions and expert interviews, we identified the key challenges that
participants encountered in task management in relation to their
metacognitive process that spans metacognitive knowledge (judg-
ing task demands and one’s capacity), abilities (monitoring and
control), and emotion (awareness and regulation). To address these
challenges, participants created designs that leverage GenAl to in-
tegrate fragmented task information, calibrate time allocation, col-
laboratively decompose tasks, and serve as study companions, etc.
While acknowledging the values of these designs, experts pointed
their potential risks regarding cognition outsourcing and unhealthy
dependence. Synthesizing both perspectives, we distilled three de-
sign directions: providing cognitive scaffolding to enhance self and
task awareness, promoting reflective task execution for building
metacognitive abilities, and facilitating emotional regulation for
sustaining task engagement.

Building on the findings, we discuss how GenAl can be best uti-
lized to enhance metacognition in task management for individuals
with ADHD. Specifically, we call for promoting reflection rather
than fully automating tasks, balancing intrinsic interests with ex-
ternal constraints, and encouraging emotional growth rather than
fostering reliance. Thus, the contributions of this work include: (1)
an empirical understanding of the task management challenges
faced by university students with ADHD from a metacognitive
perspective; (2) design implications for GenAl to scaffold metacog-
nition in supporting task management, grounded in students’ lived
experience and expert insights; and (3) a practical research agenda
for leveraging GenAl to support metacognition in the task manage-
ment for neurodivergent populations.

2 RELATED WORK

In this section, we first cover related work on ADHD among uni-
versity students, the unique productivity challenges they face, and
existing approaches to support their productivity. We then intro-
duce the concept of metacognition and research on metacognitive
developments in ADHD populations, along with related interven-
tions. Next, we discuss emerging opportunities for GenAl to support
productivity by enhancing metacognitive knowledge and skills.

2.1 ADHD Among University Students

Attention-deficit/hyperactivity disorder (ADHD) is a neurodevel-
opmental disorder marked by persistent difficulties with attention,
excessive activity, and impulsive behavior [5, 10, 41, 89]. These
symptoms pose barriers for individuals to effectively manage their
attention and emotions, often making them struggle when han-
dling complex, multi-step tasks [62, 90, 97]. For university students
transitioning from adolescence to adulthood, the need to balance
independent living with academic workloads can be particularly
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challenging for those with ADHD [64, 77]. In particular, this group
usually faces pressure to meet competing deadlines and manage
multiple schedules without the structured support systems they
had in their earlier life [64, 77]. Research indicates that these stu-
dents face a heightened risk of academic underperformance, poor
time management, and emotional distress [119, 149]. Furthermore,
ADHD often coexists with other neurodivergences that also affect
learning (e.g., dyslexia and dysgraphia), as well as mental health
conditions (e.g., anxiety and depression), compounding its impact
on students’ productivity and well-being [59, 60, 132].

To accommodate the unique learning challenges of students with
ADHD, many institutions have implemented accommodations (e.g.,
extra exam time), learning assistance (e.g., note-taking services) [77,
119, 156], and assistive technologies (e.g., colour-coding for watched
and unwatched videos and checklists for progress tracking) [138].
These actions were designed to alleviate students’ anxiety and
perceived academic pressure while reducing cognitive load. At
the same time, the institutions may provide counseling support
or behavioral interventions (e.g., Cognitive Behavioral Therapy,
ADHD coaching) to those with special learning needs [7, 14, 125,
133]. For students with more severe conditions, they often need to
rely on medications [14].

2.2 Metacognition and Metacognitive
Developments in ADHD Populations

Metacognition was coined by John Flavell in the late 70s while un-
derstanding children’s cognitive processes [39], referring to “one’s
knowledge concerning their own cognitive processes and products or
anything related” [39, 148]. In later research, metacognition also
appears to play an important role in several problem-solving and
learning contexts among adults [37, 117, 134]. For instance, Swan-
son characterized metacognition as individuals’ awareness of their
capacity to monitor, regulate, and control their own activities [134].
While the operation of metacognition may vary by context, re-
searchers are in consensus that it typically has four components:
metacognitive knowledge, metacognitive experience, goals (or tasks),
and actions (or strategies) [37, 40, 117]. Specifically, metacognitive
knowledge is about one’s awareness of their abilities and surround-
ings; metacognitive experience refers to one’s subjective feelings
and implicit cues that inform their cognitive process; goals are
the objectives that one aims to complete; and actions involve their
plans and behaviours to achieve the goal [40]. Nelson and Narens
subsequently elaborated and classified the metacognitive model
into meta-level and object-level, explaining the interaction between
these two levels through the introduction of monitoring and con-
trol [88]. Monitoring involves the passive reception and evaluation
of the object-level by the meta-level, allowing individuals to update
their understanding of the current context. Control involves active
regulation and modification of the object-level by the meta-level,
guiding subsequent cognitive actions [88]. Prior work often col-
lectively refers to metacognitive monitoring and metacognitive
control as metacognitive abilities [136, 137, 142].

A related term, executive functioning (EF), is often mixed with
metacognition [31]. Although similar to metacognition in its moni-
toring of cognitive activity, EF differs by involving direct control
and inhibition; its theoretical frameworks emphasize the ability to
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manage impulses and attention to override internal predispositions
or external distractions [31, 110]. For instance, in the context of
monitoring excessive smartphone use, metacognition might involve
understanding one’s own smartphone use habits (awareness) [20],
while EF may focus on the skill to suppress the urge to use smart-
phones (control/inhibition) [111]. HCI researchers have extensively
researched individuals with ADHD through the lens of EF, such as
supporting attention control and self-regulated learning [22, 130].
While this line of research has contributed to the underlying con-
trol mechanisms that individuals with ADHD struggle with, we
adopted the metacognitive lens because it allows us to understand
this group from an underexplored perspective, such as the aware-
ness, monitoring, and evaluative processes that drive their thoughts
and behaviors.

On the one hand, research has shown individuals with ADHD
experience challenges in metacognition, characterized by limited
awareness and poor control of their own cognitive process [18],
including both bodily (interoception) and emotional (alexithymia)
awareness [63, 112], which manifest as productivity challenges
such as procrastination, difficulties in task organization, time man-
agement, and attention monitoring [4, 126, 127]. As a result, this
group often finds it challenging to stay focused and struggles to
develop effective plans to achieve their goals [18]. In response, re-
searchers have integrated metacognitive interventions into ADHD
treatment. For example, Re et al. conducted a group training pro-
gram, where children with ADHD were taught about strategies
to maintain attention and self-control, and to understand the time
required to complete an activity, which effectively improved their
attention control and working memory, and reduced impulsive be-
haviors [107]. Darehshoori Mohammadi et al. demonstrated that
metacognitive therapy, including mindfulness, attention training
techniques, and regulatory skills training, successfully alleviated
behavioral problems arising from emotional dysregulation in chil-
dren with ADHD and improved their ability to regulate and manage
emotions through cognitive processes [81]. There is also metacogni-
tive therapy specifically designed for adults with ADHD to improve
their time management ability, which involves contingent self-
rewards for completing aversive tasks, decomposing complex tasks
into manageable steps, and sustaining motivation by visualizing
long-term rewards [127]. On the other hand, despite the effective-
ness of these metacognitive interventions, there has been limited
research examining how these strategies can be operationalized in
technology design, particularly with the recent surge of GenAlI as
part of our everyday productivity life.

2.3 Productivity Support Technologies for
ADHD and Opportunities for GenAl

Researchers have developed assistive technologies to enhance pro-
ductivity for individuals with ADHD, ranging from supporting rou-
tine formation, behavior monitoring, and emotion regulation. For
example, Barriga used mobile phones to help individuals establish
structured routines and manage physical activities [9], and Moroy-
oqui et al. leverage gesture and voice input on smartwatches to
simplify task creation and daily activities tracking [84]. In another
case, DePrenger et al. designed smart pens with accelerometers to
track individuals’ attention during reading, sending alerts when
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prolonged pauses to prompt users to refocus [28]. Similarly, Wills
and Mason designed a self-monitoring application and sent regular
prompts (e.g., “Are you on task?”) to encourage reflection and im-
prove task engagement in children with ADHD [154]. Some studies
use biofeedback technologies to manage ADHD symptoms, such as
DEEP, which employs a stretch sensor belt to help children relax
during class, while Jiang and Johnstone used electroencephalogram
(EEG) devices to enhance individuals’ behavioral control through
interactive computer games [55, 145].

In recent years, the emergence of Generative Al (GenAlI) has
enabled new forms of productivity support. One of the most promi-
nent strengths of GenAl is its ability to handle repetitive tasks, such
as composing emails, developing and debugging code, and manag-
ing routine customer inquiries [65, 141, 143]. In addition, GenAl has
proven effective in processing large datasets and summarizing com-
plex information. In patent applications, it can reduce human error
and enhance efficiency by analyzing patent claims and abstracts
[49, 56]. Furthermore, GenAl has been shown to foster creativity—
studies have shown that ChatGPT can help UX designers discover
and define stages by simulating stakeholders and building user pro-
files, thereby inspiring and shaping innovative design ideas [161].
Researchers also explored the use of GenAlI to help people resist
distractions during work hours. For instance, Li and Liang et al.
built StayFocused powered by GPT-3, which prompts university
students to reflect on their compulsive smartphone use in natural
conversations, and was shown to be promising in reducing screen
time over a long period of time [72].

At the same time, researchers have been studying how to en-
hance individuals’ metacognitive skills in GenAl environments [157,
157, 159]. For example, Xu et al. developed a metacognitive support
framework based on the self-regulated learning (SRL) model, which
prompted college students to make plans for using GenAl, clarify
their prior knowledge, and summarize the concept learned from
GenAl, which effectively improved their task strategies and self-
evaluation abilities [157]. Lin et al. identified several Al-assisted
metacognitive strategies in academic reading, including goal setting,
planning, and critical thinking [73]. In addition, Zhang and Wang
found that GenAlI can help learners develop stronger analytical
thinking in high-level knowledge building, such as proposing re-
search designs based on what they have learned [159]. Meanwhile,
researchers recognized the risks of leveraging GenAl for work and
study, which may inhibit the metacognitive process as individuals
outsource their problems [69, 71, 159]. Over time, individuals may
develop reliance on GenAl, which could erode their ability to assess
progress, detect errors, or adapt strategies [69].

These tensions highlight the double-edged nature of GenAlI:
while it can scaffold metacognition, it can also undermine the metacog-
nitive process if not carefully designed. In light of both opportunities
and challenges, our study aims to investigate how GenAlI can be
best leveraged to help university students with ADHD overcome
metacognitive challenges in academic task management. As the
first step, we set out to understand the perspectives of both the stu-
dents with ADHD and experts who are experienced in supporting
this group.
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3 METHOD

We conducted individual co-design sessions with 20 university
students diagnosed with ADHD to examine their unique needs
for academic task management support. To further understand the
feasibility and potential usage of their design ideas, we conducted
in-depth interviews with five experts (intervention specialists and
coaches) who have extensive experience treating individuals with
ADHD. Their feedback helped us understand participants’ design
ideas from feasibility and clinical relevance perspectives, as well
as identify potential gaps or misconceptions in participants’ task
management approaches. All the co-design and interview sessions
were led by the first author. The study was approved by the author’s
institutional ethics review committee.

3.1 Participants

3.1.1 University Students with ADHD. We recruited participants
through social media platforms, including RedNote, Douban, and
QQ groups, which are popular social media platforms in China.
Among the 52 responses we received, 46 people met the following
inclusion criteria: individuals who (1) were at least 18 years old and
currently enrolled as undergraduate students at a university; (2) had
been diagnosed with ADHD and could provide medical evidence
(e.g., doctor’s note and/or prescription) before participating in the
study; (3) self-reported experiencing task management challenges
in academia and were interested in improving their academic task
management with the help of technology; and (4) had access to
computer or tablet for participating in a remote co-design study.
From the pool of eligible participants, we ensured a balanced gender
representation when selecting individuals for the co-design ses-
sions. We continued recruiting participants alongside data analysis
until data saturation was reached, meaning no new information or
insights emerged regarding the challenges participants mentioned
or their proposed new design ideas [43], at which point the final
number of participants was determined. Eventually, as shown in
Table 1, 20 university students participated in and completed the co-
design sessions, including 11 females and 9 males, with ages ranging
from 19 to 24 (M = 21.4, SD = 1.31). All participants were Chinese
but residing in different countries and regions: 17 participants were
located in Mainland China, and the other three participants resided
in South Korea (P4), Australia (P16), and Canada (P8), respectively.
Most participants used ChatGPT, while some also used ERNIE Bot
(P5, P6, P14), Claude (P16), or other tools like Replika (P5), Mid-
journey (P5), and Pi (P5) !. Each participant received 100 RMB as a
token of appreciation for their participation.

3.1.2  ADHD Experts. Following the completion of all co-design
sessions and the analysis of participants’ design ideas, we invited
experts in ADHD to evaluate the proposed designs. We recruited
experts through RedNote based on the following inclusion criteria:
(1) currently working as coaches or intervention specialists for indi-
viduals with ADHD, (2) at least three months of experience in pro-
viding support to individuals with ADHD, and (3) having access to
a computer or tablet to participate in a remote interview. Ultimately,
five ADHD experts participated in our individual, interview-based

!Table 3 in the Appendix provides detailed information on the GenAl tools participants
used and the purposes they used these tools.
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evaluation sessions (as shown in Table 2), including three ADHD
Intervention Specialists (practitioners who deliver structured, skills-
oriented interventions for people with ADHD) and two ADHD
Coaches (professionals who provide practical, day-to-day support
for people with ADHD and are certified in ADHD coaching), aged
between 24 and 47 (M = 35.6, SD = 7.66). All ADHD experts were
located in Mainland China, and each was compensated with 250
RMB as a token of appreciation for their participation.

3.2 Co-Design Sessions

Each co-design session started with a warm-up activity for mutual
learning where participants shared their task management chal-
lenges in academic life, and the researcher facilitator provided an
overview of existing GenAl technologies. Next, each participant fo-
cused on a specific task management challenge mentioned earlier to
create GenAl-powered technology solutions, while thinking aloud
their design rationale. Lastly, participants were asked to reflect on
their designs and elaborate on additional thoughts regarding how
they envision using the support in daily life. The entire session was
conducted remotely via the Tencent Meeting software and lasted be-
tween 70 and 100 minutes. All communications were in Mandarin
Chinese and later translated into English for the paper writing,
and we acknowledge the possibility of minor differences in expres-
sion [123, 146]. The upper panel of Figure 1 depicts representative
stages of the co-design procedure.

It is noteworthy that we adopted an open-ended co-design stance
to minimize framing effects. Rather than instructing participants
to design for “metacognition” (which could bias ideas toward re-
searcher language and canonical constructs), we invited them to
envision any ways GenAlI could support their academic task man-
agement. This choice preserved ecological validity and allowed
needs and strategies to emerge in participants’ own terms, while
still enabling us to derive features related to metacognitive strate-
gies afterwards.

3.2.1  Warm-up Activity. To contextualize participants within their
academic activities, we first invited them to introduce themselves,
including their study major and daily routines. We then asked
participants to describe how they manage multiple academic tasks,
the challenges they faced, and strategies they had employed to
navigate these challenges, such as tools or resources they rely on.

Next, we provided participants with an overview of GenAI’s
key capabilities. While most participants were already familiar
with GenAlI (e.g., ChatGPT [92], and ERNIE Bot [8]) and had been
actively using it for productivity support, we prepared a shared
slide highlighting its ability to understand and generate multimedia
content, along with several application areas, ranging from pro-
gramming assistant (e.g., Copilot [45]), writing and data analysis
support (e.g., ChatGPT [94]), image generation (e.g., DALL-E 3 [93]
and Midjourney [79]), meeting documentation (e.g., Notion AI [91]
and Tencent Meeting AI [139]), and social companion (e.g., Rep-
lika [108] and character.ai [3]). This brief introduction served two
purposes. First, it established a common understanding of GenAI’s
functional possibilities, ensuring that all participants had access to
the same foundational knowledge regardless of their prior experi-
ence. Second, by presenting the tools in a neutral, descriptive way
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Table 1: Participants’ demographic information.

Year of Gender/ Time Since GenAl

Co-occurring Conditions

1D Study Age Diagnosis Experience’ Major & Medication Status

P1 2nd M/19 1-2 yrs Daily use Public Administration Depression, autism spectrum disorder

P2 2nd F/20 1-2 yrs Occasional use French —

P3  4th F/22 1-2 yrs Regular use Industrial Engineering Medicating

P4 3rd F/21 <lyr No experience Food and Nutrition Medicating, with depression

P5 2nd F/20 1-2 yrs Regular use Chinese Language and Literature Bipolar disorder

P6 4th F/22 1-2 yrs Regular use Medical Information Engineering Bipolar disorder

P7 4th F/22 <lyr Regular use History —

P8 4th M/22 <lyr Regular use Molecular Biology Medicating

P9 4th M/24 6-10 yrs Daily use with . Business English Medicating

development experience

P10 3rd F/21 1-2 yrs Daily use International Chinese Education —

P11 4th M/22 <lyr Daily use Electronic Information Engineering —

P12 4th M/22 6-10 yrs Regular use Digital Media Technology Medicating

P13 4th M/23 <lyr Regular use Industrial Design Medicating

P14 4th M/23 3-5yrs Regular use Physics MedlcaFmg, with anxiety and
depression

P15 3rd F/21 3-5yrs Regular use

P16 3rd F/23 3-5yrs Daily use
P17 2nd M/20 > 10 yrs Regular use
P18 2nd M/19 1-2yrs Daily use
P19 3rd F/21 <1lyr Regular use

P20 4th F/22 1-2yrs Occasional use

Digital Media Technology

Computer Science

International Business
Internet of Things Engineering
Pharmaceutical Engineering
Philosophy —

Medicating, with obsessive-
compulsive disorder
Medicating, with anxiety and
bipolar disorder

Medicating
Autism spectrum disorder

Note. © The GenAl Experience (shared by Tables 1 and 2) describe participants’ frequency and manner of using GenAl tools. No experience indicates that the participant
has never used GenAl tools. Occasional use refers to infrequent, task-specific engagement without a consistent usage pattern. Regular use describes interaction
approximately one to three times per week. Daily use denotes near-daily engagement, whereas Daily use with development experience additionally indicates experience in

developing, fine-tuning, or integrating GenAl applications.

Table 2: Expert participants’ demographic information.

D Gender/ ADHD Intervention

| Professional Role

GenAl
+ Target treatment group

Age Experience Experience
E1 F/24 Three months ADHD Intervention Specialist Regular use  Adolescents and young adults in early careers
E2 F/47 Over a year ADHD Coach Regular use  University students and working adults
E3 F/33 Over three years ADHD Intervention Specialist Regular use  Children, adolescents, and university students
E4 F/34 Over four years ADHD Intervention Specialist Regular use  Children and adolescents
E5 F/40 Over a year ADHD Coach Daily use Children and parents home-based intervention

training

rather than prescribing specific uses or solutions, we provided inspi-
ration for participants without biasing their ideas toward particular
applications. This is a common approach in co-design studies, where
researchers present application examples or provide participants
with ready-made tools [102, 158], allowing them to quickly become
familiar with the target design platform and generate diverse and
creative concepts.

3.2.2  Design Activity. Focusing on one or two task management
challenges they mentioned in the warm-up activity, we encouraged
each participant to envision how GenAlI could help address these
challenges by illustrating their ideas on Excalidraw 2, a collaborative
whiteboard that supports commonly used digital tools (e.g., shape

Zhttps://excalidraw.com

frames, text typing, stylus, and image uploading). With the multi-
user collaboration feature, Excalidraw allows the researcher to
assist participants in creating frames, adding notes, etc.

During the co-design session, we encouraged participants to
think aloud throughout the process, and sometimes prompted them
to answer questions such as “How do you envision this feature to
function? What is your motivation to create this design?” and “Com-
pared to existing solutions, what do you think makes this design stand
out?” Although some participants initially hesitated to start due
to unfamiliarity with the process and concerns about the quality
of their designs, they quickly became engaged once the researcher
clarified that our goal was to explore their expectations of how
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Figure 1: Overview of the individual co-design workshop with university students with ADHD (top) and interviews with
ADHD experts (bottom). The individual co-design workshop process included (a) the introduction of the workshop process,
(b) an interview about the daily academic task management challenges faced by participants, and (c) the co-design of GenAl
solutions with the participants on an online collaborative whiteboard. The interview process with ADHD experts included (d)
the introduction of the interview process, (e) discussions on the daily task management challenges faced by ADHD university
students based on the experts’ intervention experience, and the presentation of design ideas from student participants to seek
advice and identify potential risks. For ease of reading, the original text in the screenshots has been translated into English and
visually enhanced (e.g., larger font size and boldface). The original images are available in the Appendix.

GenAl could assist with task management challenges in their aca-
demic life, rather than evaluating the creativity of their designs or
the aesthetics of their digital sketches.

3.3 Interviews with ADHD Experts

After organizing the design ideas generated from the above co-
design sessions, we interviewed five ADHD experts to understand
their perspectives on these design ideas. First, we introduced the re-
search background and goals, and invited the experts to talk about
their background and experience in supporting individuals with
ADHD, particularly university students. Next, we presented the
collected design ideas on a shared screen (with notes explaining
the corresponding challenges and contexts provided by the par-
ticipants who created the design) and asked the experts to share
their thoughts on these ideas regarding the underlying needs of
the creators, feasibility, use cases, and clinical relevance. We also
took these opportunities to discuss with the experts on potential
pitfalls that might be overlooked by the participants in their design
ideas and alternative solutions. On average, each interview lasted

86 minutes. The lower part of Figure 1 illustrates selected moments
from the expert interview sessions.

3.4 Data and Analysis

Our dataset includes participants’ design ideas captured on the
shared whiteboards, video recordings of co-design sessions (includ-
ing participants’ sharing of everyday task management challenges
and ideation processes), and video recordings of interviews with
ADHD experts. All video recordings were transcribed into text for
analysis. We conducted a bottom-up Thematic Analysis following
Braun and Clarke’s guidelines to analyze (1) the specific academic
task management challenges and (2) design ideas that integrate
expert perspectives [15]. This process consisted of five steps:

(1) Familiarization with the data: The first author repeat-
edly read all transcripts while reviewing the corresponding
design artifacts created by participants to gain a comprehen-
sive understanding of participants’ academic task manage-
ment challenges, design ideas, and how they are related.

(2) Initial coding of co-design: The first and the last au-
thor independently coded transcripts from three randomly
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selected co-design sessions following a bottom-up, open-
ended approach. We then met to discuss these initial codes,
refining the code naming and resolving those with ambiguity
or discrepancies. After establishing a consistent interpreta-
tion of the data, the first author continued coding more
co-design sessions. Through this process, the whole team
met regularly to discuss the coded data, merge similar codes,
and note how they are related to metacognition (i.e., knowl-
edge, monitoring, and control of one’s cognitive activities).
In total, we generated 764 initial codes. Examples of these
codes covering participants’ metacognitive challenges (e.g.,
“difficulty distinguishing priorities across different tasks” and
“struggle with sensing the passage of time during tasks”)), and
design ideas (e.g., “identifying tasks from fragmented chat
logs” and “assisting students in plan adjustment when task
progress does not meet expectations”).

(3) Initial coding of expert interviews: Based on the ini-
tial codes generated from the co-design sessions, the first
author coded the expert interviews focusing on three aspects:
(1) the applicability and practical feasibility of participants’
proposed ideas, (2) the key metacognitive knowledge or abil-
ity involved, and (3) the edge cases and potential risks that
those ADHD participants may overlook. This analysis led to
245 initial codes, which we later integrated with the codes
from the co-design sessions.

(4) Integrating codes & searching themes: Building upon
the initial codes, the whole team collaborated to organize
them into a hierarchical structure while searching for pre-
dominant themes. Through iterative discussions, it became
evident that participants’ metacognitive challenges and de-
sign ideas are associated with their awareness of daily tasks,
strategies to complete these tasks, and assessment of their
own capabilities, as well as their ability to monitor the task
progress and adaptively adjust strategies. In addition, codes
related to emotional barriers (e.g., “anxiety caused by continu-
ous procrastination of tasks”) frequently appeared, which we
found also to be a crucial component of metacognition [131].
As we searched and reviewed the themes, we moved back and
forth between raw data and codes to ensure a focused nar-
rative on metacognition, and thus discarded those deemed
irrelevant (e.g., using GenAl to generate reading summaries).
(5) Naming themes & developing narratives: In the end,
our analysis resulted in four themes characterizing partici-
pants’ metacognitive challenges, including (1) Lack of Aware-
ness, (2) Barriers to Task initiation, (3) Difficulty in Attention
Control, and (4) Struggles to Regulate Emotions. Centered on
these challenges, we gathered relevant design ideas and de-
veloped three themes of GenAl support: (1) Metacognitive
Scaffolding to Enhance Task and Self-Awareness, (2) Reflective
Task Execution for Developing Metacognitive Abilities, and (3)
Emotional Regulation for Sustaining Engagement.

4 FINDINGS

In this section, we first present the themes generated from our anal-
ysis of participants’ metacognitive challenges—specifically lacking
metacognitive information (knowledge and experience about the
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task and oneself) and metacognitive ability (monitoring and control-
ling oneself), and emotional experiences that disrupt metacognitive
engagement. Next, we present participants’ design ideas of leverag-
ing GenAl to address these challenges, and experts’ perspectives.

4.1 Metacognitive Challenges in Task
Management

Following Flavell’s definition of metacognition [39], we organized
the challenges that participants reported through three aspects of
metacognitive functioning: metacognitive knowledge, metacogni-
tive abilities, and emotional barriers. Their limited metacognitive
knowledge manifested in three key areas: a lack of awareness of
the task’s nature (task awareness), strategies to navigate the tasks
(strategy awareness), and their own abilities and mental states (self-
awareness). Additionally, we observed challenges in metacognitive
abilities manifested as difficulties with task initiation, attention
control, and adapting to unexpected changes. Participants also
described emotional barriers such as disengagement and task avoid-
ance that interacted with and compounded these metacognitive
challenges. We elaborate on these findings below.

4.1.1 Lack of Awareness: Source, Time, and Prioritization.
First, when confronted with large volumes of fragmented infor-
mation across multiple sources, such as course syllabi, emails, and
messages from instant messaging apps, participants struggled to
organize a comprehensive list of tasks they needed to complete
or even identify the information related to their tasks (P2, P3, P5,
P9). This lack of task clarity often made them unsure about what
needed to be done or where to start. In particular, participants faced
difficulties in estimating how long a task would take (P3, P7, P8, P9,
P12, P18). Similar observations have been reported in prior research,
where individuals with ADHD struggle to accurately encode, store,
and recall temporal information [87, 105]. In our study, we found
this challenge escalated when participants were juggling multiple
tasks, affecting their understanding of the importance, urgency, and
prerequisites of the tasks. Consequently, the most direct influence
is their ability to set clear priorities (P7, P15, P16). As P15 described:

“I do not have a clear sense of task priority [...] For
example, with an assignment I was not interested in, I
would end up doing designs that I like on my computer,
but never start relevant tasks, like programming”

Moreover, due to a lack of awareness of their own abilities, par-
ticipants often set overly ambitious goals and misjudge the time
needed to complete tasks, resulting in poorly structured plans (P14).
This mismatch between expectation and reality created a cycle of
inefficiency and frustration.

This finding aligned with experts’ perspectives: E1, E2, and E3
all pointed out that many students with ADHD tend to be overly
optimistic about the number of tasks they can finish. As noted by E2,
the students they had worked with often create lengthy to-do lists,
trying to “complete everything at once.” Such unrealistic expectations
reflected participants’ limited awareness of their actual capacity to
complete a task effectively. Furthermore, E2 added, when students
attempt to take on too many tasks at once, it not only delays their
task completion but also creates unnecessary mental stress.
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Figure 2: Overview of the metacognitive challenges faced by university students with ADHD across different stages of task
management (Organization, Execution, Adjustment), and the opportunities for GenAlI to provide support. The metacognitive
challenges include a lack of task awareness (source, time, and prioritization) and self-awareness (cognitive ability) during task
organization, limited metacognitive monitoring and control (task initiation, attention control, progress tracking, and task
adjustment), and difficulties with emotion regulation during task execution. Participant design ideas suggest GenAlI could
support students in navigating these challenges by scaffolding task awareness and self-awareness, prompting reflection to
strengthen monitoring and control, and facilitating productivity-oriented emotional regulation.

4.1.2 Barriers to Initiation: Task Overload, Lack of Motiva-
tion, and Perfectionism. A recurring challenge across partici-
pants was difficulty initiating tasks, which reflects a breakdown in
metacognitive control at the very first stage of task management.
Many participants described themselves feeling overwhelmed in
front of a stack of tasks (P1, P2, P3, P7, P13, P16). Others reported
a lack of motivation that prevented them from transitioning from
intention to action (P1, P13, P15, P16). For some participants, such
as P16, this challenge was exacerbated obsessive-compulsive per-
fectionism, where unrealistic standards of performance created
an inflated sense of the gap between their work and the “ideal”,
These accounts highlight how initiation difficulties in ADHD are
not only about a lack of motivation but also about maladaptive
self-monitoring and evaluation:

“I feel like I need to do something perfectly, and aiming
for perfection makes it much harder to get started—not
Jjust harder to begin, but harder to carry through. It feels
like there are many obstacles I have to overcome before
I can even begin”

To overcome these barriers, participants frequently turned to
external scaffolds that could help them initiate work. A common
approach was the use of alarm apps (e.g., Pomodoro timer) to create
a structured sense of urgency and break large tasks into smaller
intervals (P5, P8, P9, P11, P12, P13, P16, P20). While these reminders

provided a temporary motivation boost, their effectiveness dimin-
ished over time as participants either habituated to the alerts or
began to ignore them.

Additionally, E3 noted that students with ADHD often set tasks
that are broad and abstract, such as “lose 20 pounds” while failing
to include concrete, actionable tasks like “do 10 jumping jacks on
the balcony”. This lack of specificity raises the threshold for task
initiation and makes it more difficult to initiate the task (E3).

4.1.3 Attention Control Difficulty: Distraction, Hyperfocus,
and Unexpected Changes. Even when they were able to initiate
the task, participants frequently encountered difficulties in monitor-
ing and regulating their attention. For some, this meant drifting off
and losing focus during activities such as lectures, as P3 described
their experience of losing focus during lectures, “I can barely focus
during lectures, and sometimes I don’t even know which chapter the
professor is talking about. I just end up pretending to listen” Others
reported experiencing the opposite extreme—hyperfocus, in which
they became so deeply absorbed that they struggled to disengage,
leading them to neglect other important tasks or deadlines (P1,
P2, P3, P5, P7, P11, P15, P16, P18, P19, P20). Compounding this
challenge, participants emphasized that university life is filled with
unexpected disruptions, such as urgent tasks or the extended du-
ration of planned activities. These disruptions often broke their
sense of order and created reluctance to adjust their behaviors to
adapt to changes, sometimes leading them to give up their plans
altogether (P1, P2, P4, P5, P7, P11, P13, P16). Experts echoed this
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difficulty, noting that while adjusting plans in response to environ-
mental change may seem straightforward for most people, it can
be particularly taxing for individuals with ADHD, as the process
requires metacognition of re-prioritizing or shifting strategies (E5).

To cope with attention lapses and disruptions due to unexpected
changes, participants experimented with external supports. Some
sought out study companions like friends or classmates to create
mutual accountability and maintain focus (P1, P2, P5, P11, P13,
P18, P19). While this strategy was seen as helpful, it was often
constrained by scheduling conflicts or difficulties in finding suitable
partners. Others turned to environmental adjustments, such as
relocating to libraries or classrooms to minimize distractions and
foster a stronger study atmosphere (P1, P2, P4, P5, P7, P11, P13,
P16). While these strategies provided short-term relief, participants
emphasized that they did not address the underlying difficulties in
flexibly monitoring attention and adapting to unexpected changes.
4.1.4 Emotional Barriers: Disengagement and Task Avoid-
ance. Beyond awareness, participants also described difficulties
in regulating emotions, which further impeded them from contin-
uously engaging with the tasks (P3, P6, P7, P10, P13, P16). Neg-
ative affect not only delayed initiation but also sustained cycles
of avoidance and procrastination. For example, P7 described their
experience of repeatedly delaying submission of the thesis draft
due to fear of disappointing their advisor:

“Back in late November, the professor told me it was
time to start revising the paper. I said okay, but I kept
procrastinating [...] He really values proactive students,
and I could tell he appreciated it. That made me feel
anxious. I was afraid of letting him down”

Such accounts demonstrate how emotions interact with metacog-
nitive processes, shaping not only motivation but also the capacity
to monitor and adjust behaviors. Unfortunately, participants did not
identify any reliable strategies or external supports that effectively
helped them recognize and regulate these emotions.

4.2 Co-design Ideas for GenAl to Support
Metacognitive Process

Focusing on the above challenges, participants proposed design
ideas for how GenAlI could support them in navigating task manage-
ment in university life. In the following, we organized these ideas
together with experts’ perspectives around the three themes de-
rived from our thematic analysis. Each of the themes corresponds
to metacognitive knowledge (Section 4.1.1), metacognitive abili-
ties (Section 4.1.2 and Section 4.1.3), and emotional barriers (Sec-
tion 4.1.4), respectively.

4.2.1 Providing Cognitive Scaffolding to Enhance Task and
Self-Awareness. To enhance their understanding of different tasks
and better align their expectations of personal abilities with reality
(metacognitive knowledge—task awareness and self-awareness),
participants envisioned multiple ideas for utilizing GenAl as a cog-
nitive scaffold. These ideas focused on helping them navigate frag-
mented task information and better assess their task expectations,
enabling them to gain a clearer sense of the tasks at hand and the
steps needed to complete the tasks, as illustrated below.
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Integrating Fragmented Task Information. To address their
lack of task awareness mentioned in Section 4.1.1, participants
proposed ideas that leverage GenAI’s information understanding
and generation ability to identify and extract task information
from multiple fragmented data sources (e.g., course management
systems, emails, screenshots, messaging apps) and organize them
into structured lists (P2, P3, P5, P7). For example, as shown in
Figure 3 (a), P2 found that lots of their task-related information
was buried in instant messaging apps, which included reminders
from classmates and discussions about the group projects. Rather
than switching between scheduling and message apps to manually
record the tasks, they hoped GenAlI could streamline the creation
of the task list:

“I just need to long-press the message, and it can read
the information and automatically generate a to-do list
displayed in the notification ordered by timeline or on
my desktop widget (...)”

Experts’ Perspectives. E4 recognized the value of the task-
identification design concept and noted that ADHD is often accom-
panied by reading and writing difficulties, which make it hard for
many students to fully record assignments given by their teachers
[82, 152]. Additionally, E4 expressed concern that students might
forget to use this feature and suggested adding active reminders.
For example, when a user opens the learning platform or when
GenAl detects relevant content on the clipboard, the tools could
proactively prompt the students to add the task, thereby supporting
timely engagement with the feature.

Rationalizing & Calibrating Time Allocation for Tasks. Es-
timating the time required for each task is a crucial step in creating
effective plans. However, several participants reported difficulty in
accurately assessing how long it would take for different tasks, due
to a lack of task awareness and self-knowledge about their own
capabilities (P3, P7, P8, P9, P12, P18). Experts echoed this challenge:
E1 and E2 observed that some students they had worked with often
created unrealistically long to-do lists, which not only hindered
task completion but also added unnecessary stress. To address this
challenge, participants brought up that GenAI could help them
estimate the time needed for each task by incorporating contex-
tual information, which could be user input (e.g., have prepared
an outline in advance for the task of making the slides), conven-
tional benchmarks (e.g., the typical time spent on reading a paper’s
introduction), and historical data of the users’ past performance
(e.g., quiz duration) (P7, P8, P9, P18). P9 envisioned that GenAl
could proactively offer suggestions that help them calibrate the
estimated duration in their task plans, particularly when they tend
to procrastinate or lack confidence:

“For example, if you say you're writing a paper abstract
and set aside two days for it, the AI would remind you,
like ‘This is a two-hour task, not two days.’ It helps you
analyze whether your plan makes sense”

Experts’ Perspectives. E2 indicated that many individuals with
ADHD spend excessive time on the first step of a task, leaving
insufficient time for the subsequent steps. Estimating task duration
can help students reflect on their progress and task strategies while
making timely adjustments to their behavior, which can mitigate
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Figure 3: Examples of participants’ design ideas for leveraging GenAlI to enhance task and self-awareness: (a) identifying tasks
from chat logs and the clipboard (P2); (b) conducting priority analysis and generating task lists that can be manually adjusted
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perfectionism. Furthermore, E1 suggested that when estimating
the task time, GenAlI should not only reference the student’s past
completion times but also include a buffer. Allowing extra time can
help the student perceive the task as less demanding and be more
willing to initiate the task.

“For example, it may take a student 30 minutes to fin-
ish the task. In the plan, though, we can allocating a
full hour for this task. Beyond accounting for possible
distraction or procrastination, the extra buffer was in-
tended to ‘cheat’ the student’s brain into perceiving the
task as easier, thereby making them more willing to
start.” (E1)

In addition, E3 emphasized that, as some students with ADHD
tend to experience learned helplessness® when encountering dif-
ficulties, GenAl should gradually build an understanding of their
ability levels through long-term interaction. When organizing tasks,
GenAlI should evaluate whether a task might exceed the student’s
capabilities and proactively prompt them to seek external support
(e.g., join peer discussions, seek academic tutoring resources).

Similarly, P14 proposed that GenAl could help them adjust ex-
pectations during planning stages by highlighting potential delays:

“For the plan set for the next day, I hope Al can help me
accept the possibility that tasks may not be completed
on time, especially during the planning phase, where
AI could remind me that the task might not be finished.
This is important because when I truly can’t complete
a task, anxiety overwhelms me, and by then, I have no
energy left to accept any interventions.

3 Learned helplessness refers to a psychological condition in which individuals stop
trying to improve their situation after repeated exposure to uncontrollable events [121,
122].

Personalizing Task Prioritization. In managing multiple aca-
demic tasks and deadlines (e.g., assignments and reviewing for
different courses during the final week), participants often felt over-
whelmed and were uncertain about which tasks to prioritize (P7,
P15, P16). To support decision-making, participants hoped GenAI
could assist them in analyzing factors such as importance, urgency,
and workload of tasks, as well as their own interests and preferred
completion strategies. As such, they could work with GenAlI to
develop a logical and practical order for executing the tasks. As
shown in Figure 3 (b), P7 designed a system that could provide an
initial order of the tasks based on prioritization results, which they
could then adjust as needed:

“I would just pour out everything I needed to do, and the
system could intelligently sense the importance of the
task. It might say, Trecommend giving this five stars,’
and then I'd respond, ‘How about four stars?’—which
would make me reflect a bit. If the deadline was re-
ally tight, like on the 25th, I'd probably agree with five
stars. So I would slightly adjust the priority based on its
suggestion.”

Experts’ Perspectives. Notably, experts highlighted that while
general populations commonly prioritize tasks based on task impor-
tance and urgency (e.g., the Eisenhower Matrix [36]), this approach
may not be as effective for those with ADHD (E1, E2, E4) as they
often struggle to distinguish which tasks are important (E1, E4). In
part, their lower baseline dopamine levels may hinder task initia-
tion, even though they could recognize the importance of a task (E2).
Thus, experts recommended interest-driven task prioritization to
make task initiation easier. As E1 explained, starting with tasks that
align with an individual’s interests may help engage reward path-
ways implicated in ADHD, including dopamine-related processes,
thereby creating a more favorable mental state for transitioning to
important tasks [74, 153]:
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“They usually have lower dopamine levels. Dopamine
is also part of the energy and nutrients. When they
already don’t have much of it, being asked to do a task
drains them even more. So, I would suggest they start
with something enjoyable to build up some dopamine,
and then use that bit of joy to tackle the more difficult
and important task”

4.2.2 Promoting Reflective Task Execution for Building
Metacognitive Abilities. Participants’ limited metacognitive
ability in monitoring and regulating behaviors often manifested
as low motivation, progress management difficulty, and frequent
distraction during task execution (see Section 4.1.3). Recognizing
these challenges, they expressed a desire to become more mindful
and reflective about their behaviors and performance while work-
ing on tasks. As such, participants proposed ideas for GenAl to
support them in actively observing and evaluating their actions
and strategies in real time, specifically through collaborative task
decomposition, creative and motivational reminders, visualized
progress, and adaptive plan adjustment.

Collaborative Task Decomposition. Participants reported feel-
ing overwhelmed in front of overarching tasks without concrete
execution steps, such as writing a thesis or preparing for exams,
which led to repeated procrastination (P1, P2, P3, P7, P13, P16).
In particular, students with ADHD typically have lower working
memory, making them prone to cognitive overload when handling
complicated tasks [58, 61, 62]. This could lead to misjudgment of
the efforts needed to achieve a goal (e.g., perceiving the task as
time-consuming and repeatedly procrastinating, although it actu-
ally takes little time). In this case, participants hoped to decompose
a task into smaller, actionable subtasks so that they could have a
clearer and more realistic understanding of what needs to be done,
which can reduce the mental stress of task initiation. Several par-
ticipants highlighted that the multimodal information processing
capabilities of GenAlI be utilized to support task decomposition by
analyzing materials such as lecture slides, rubrics, and previous sub-
missions (P1, P2, P3, P7, P8, P13, P16, P17). As shown in Figure 4 (a),
P15 hoped GenAlI could break down the special effect assignment
into manageable steps to facilitate task initiation. Additionally, P17
noted that displaying too many subtasks at once may overwhelm
them, and they suggest limiting the number of subtasks shown at
once and progressively presenting subsequent tasks based on their
task progress.

In the meantime, participants highlighted that they did not want
GenAl to fully take over task decomposition, not only because it
lacks contextual knowledge but also because they hoped to exert
control by themselves. Thus, the role of GenAl should be encourag-
ing participants to reflect on their goals and guiding them to think
about additional context for decision-making (P13). For example,
P13 hoped that GenAI could prompt them to input information
such as the prerequisite steps, people, and resources required to
complete the task:

“Guiding users through a conversational approach? The
required actions should be defined by the users them-
selves, (GenAlI can) encourage them to clearly think
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through why each step matters. For example, a long-
term project could be divided into several shorter tasks,
and those shorter tasks could then be further decom-
posed into smaller steps, guiding users gradually and
systematically”

Creative & Motivational Reminders. To address the barriers
to initiating tasks, participants expressed a need for motivational
reminders that are interesting, constantly changing, and tailored
to their preferences. While participants had attempted to create
such reminders in practice, such as by changing the sounds of
alarms or the voice of the reminders, they found this process time-
consuming, which still failed to engage them over time. In response,
they envisioned using GenAl to deliver such reminders with its
ability to generate various forms of text, image, and even animations
(P5, P6, P8, P10, P12, P13, P15, P16, P18). Ideating and designing
personalized reminders enhances self-awareness, as it encourages
individuals to reflect on their specific needs and preferences for
task initiation. As shown in Figure 4 (b), P16 drew inspiration from
Duolingo’s design * of different cartoon characters that engage
users in learning. They believed that varying visual forms of the
reminder, complemented by vibrations and sound cues, could boost
their motivation to initiate and continue a task:

“The little (Duolingo) logo changes, and sometimes I find
it fun. For someone like me who really dislikes boring
things, this kind of visual element makes the experience
more engaging”

Some participants proposed using GenAl to generate avatars and
voices of their familiar characters to make reminders more engaging.
For example, P20 imagined receiving the task reminder in the voice
and appearance of their favorite anime character, Hatsune Miku®:

“ I'm into anime, so I was thinking, what if users could
set a character they like when sending reminders, the
system could show an image of that character or some-
thing similar. For example, I like Hatsune Miku. It
wouldn’t be too hard to mimic her tone, either”

Experts’ Perspectives. Our expert participant E2 acknowledged
the value of this idea, adding that individuals with ADHD have
different ways to process information. For example, some are more
audio sensitive while others prefer visual feedback. Thus, E2 sug-
gested that reminders should be tailored to individual preferences:

“Individuals have different processing modes. For ex-
ample, some are verbal processors, needing to speak in
order to think. Others are kinesthetic, requiring phys-
ical movement to facilitate thinking. Some rely more
on visual stimuli, while others do not adhere to a single
mode. We need to support them in recognizing their
different processing styles and help them apply their
past successful experiences to their current tasks.”

To further motivate individuals following the reminders, E2 sug-
gested that GenAl can prompt students with some reflective ques-
tions to kickstart, such as “what ideas do you have for starting your

4 Duolingo is a language-learning app that features a green owl mascot and other
cartoon characters to engage users in learning [34].
5 Hatsune Miku is a Japanese virtual idol [23].
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task in a fun and engaging way?” This design idea shifts the stu-
dent’s focus from the task’s content (“what to do”) to their learning
process (“how to do it”), fostering self-reflection and encouraging
them to plan personalized strategies proactively. This brief moment
of thinking is the essence of metacognitive regulation—planning
and self-awareness.

Evaluation and Visualization of Task Progress. One main
difficulty that participants faced during task execution was the un-
clear sense of task progress, as they often struggled to perceive how
much progress they had made and how much work still remained
(P3, P9, P11, P16). To enhance their awareness of task progress, par-
ticipants highlighted the importance of situated reflection, which
would help them stay on track. This requires GenAlI to process
information from multiple sources, such as an individual’s text
inputs in a document, interaction records across various apps, and
the time elapsed. Additionally, GenAI should have the capability
to generate dynamic visualizations that enable individuals to bet-
ter understand their progress in real-time, making the reflection
process more effective and engaging. As shown in Figure 4 (c), P11
envisioned during reading tasks, GenAl could compare the number
of pages read with the daily reading goal and visualize the progress:

“For example, if I need to finish a book in a week, and it
is divided into several chapters, (GenAI) will compare
the actual number of pages I've read each day with
the planned daily reading goal, displaying the progress
in a bar chart, and provide suggestions on how much
additional effort I need to put to reach daily goals”

Experts’ Perspectives. Echoing this idea, E3 suggested that
adding some peer pressure (e.g., by visualizing the average progress
of others) could help motivate individuals to stay committed to

their goals. However, this approach may also risk fostering social
comparison, which could lead to feelings of frustration or inade-
quacy. Therefore, it should be implemented with care, ensuring that
the focus remains on personal growth and progress rather than
creating undue competition among users:

“Individuals with ADHD often consult others about the
status of their tasks. If GenAI could provide a reference
for the typical progress metrics of most people, driven by
a competitive mindset, they might adjust their behavior
to align more closely with this benchmark...” (E3)

Adaptive Plan Adjustment. To enhance their ability to adapt
to changes, participants envisioned GenAl providing suggestions
tailored to their situations, such as skipping or simplifying lower-
priority tasks to help them stay on track (P2, P4, P5, P7, P11, P13,
P16). Regular scheduling tools rely on predefined rules and static
configurations, which are insufficient for handling these rapidly
changing and context-specific scenarios. GenAl, with its informa-
tion understanding and generation capabilities, holds potential for
addressing these situations. For example, P2 explained that when
time slots are already allocated but something urgent comes up,
the disruption may lead to incomplete tasks. In such situations,
they envisioned GenAlI assisting in rescheduling the original task
to reduce the effort required to revise the plan manually. Similarly,
P4 imagined GenAlI offering alternative suggestions to help users
stay on track when facing minor disruptions:

“If you plan to go to school but wake up late, it can
provide adjustment suggestions for less important tasks,
like skipping breakfast or not applying makeup, to help
you stay on track and meet your goal on time”
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Experts’ Perspectives. Experts emphasized that Al-assisted task
suggestions are crucial for maintaining a sense of order in individ-
uals with ADHD, as they often experience confusion and struggle
to focus on finding solutions when confronted with sudden and ur-
gent situations (E2, E3, E5). E2 mentioned that when plans change,
students with ADHD often fall into rigid thinking patterns, which
limit their flexibility. Alternative suggestions from GenAlI could
provide them with more options and flexibility, helping them better
cope with changes:

“When faced with sudden changes, they often fall into
black-and-white thinking, limiting their flexibility.
However, when they allow for some flexibility, they can
find better solutions. For example, they might feel they
must wear a certain pair of earrings or dress a certain
way in the morning, but these are not requirements and
they don’t necessarily have to. Often, the issue isn’t the
task itself, but how they perceive it. Al suggestions can
provide flexibility and help them realize their available
options” (E2)

4.2.3 Facilitating Emotional Regulation to Sustain Task En-
gagement. During the co-design session, participants highlighted
the importance of tackling their emotional barriers. They envi-
sioned that GenAl could provide various support to enhance their
emotional awareness and regulation, which could in turn help them
sustain engagement during task execution (P1-P3, P5, P7, P10, P11,
P13, P16, P18, P19). These supports mainly centered on virtual
agents that served as a study companion, either silent or inter-
active via text or speech (P1, P2, P5, P11, P13, P18, P19).

This finding aligned with what participants mentioned in the
warm-up session in describing their challenges (see Section 4.1.3),
where they found that one of the most effective strategies to prevent
external distractions was to have a study partner who could prompt
them to stay focused. For example, as shown in Figure 5 (a), P7
envisions a GenAl-driven virtual avatar that can serve as a study
companion, promoting self-reflection on her current state through
its presence while also assisting with reminders of her schedule:

“There is a virtual avatar that pretends to study and su-
pervise me. I can occasionally vent to it, and it responds
with understanding and empathy (...) It can also remind
me of urgent tasks, as sometimes I tend to forget the
tasks when I get caught up in a conversation.”

Additionally, P18 suggested that the appearance of the study
partner could also be the animal they like (e.g., Garfield®, British
Shorthair), and they also suggested that the partner’s background
could be adjusted by capturing or scanning their own surround-
ings to align with the study environment (e.g., library, home) and
enhance the sense of companionship.

Furthermore, to address their declining efficiency in task execu-
tion caused by intrusive thoughts and negative emotions, partici-
pants envisioned GenAl to be an empathetic, emotionally respon-
sive companion that could offer personalized emotional support
(P7, P10, P13, P16). Unlike general emotional support, which pri-
marily focuses on comfort and connection, participants sought

®Garfield is a fictional orange cat character from a popular comic and media fran-
chise [24].
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productivity-oriented emotional support that not only regulates
negative emotions but also facilitates task initiation and sustains
productive momentum. As shown in Figure 5 (b), P10 imagined
GenAl taking the role of their favorite male protagonist from the
otome game Light and Night to help them organize tasks, with
different emojis matching the conversation dynamics and offering
small, personalized rewards (e.g., romantic dialogue) for their con-
tinued task engagement, while delivering punishment they were
unable to adhere to the plan:

“I hope it can be the male character I like, Xia Mingxing’ .
I could ask him to help me break down and prioritize
my plan. If I can follow through it, it can reward me
with some intimate words. If I don’t stick to the plan,
then he shouldn’t talk to me at all night”

Experts’ Perspectives. Experts acknowledged the importance
of emotional support in the lives of those with ADHD because it
helps to improve their task engagement and overall well-being.
Specifically, they believe that individuals can benefit from P10’s
design by providing continuous positive feedback and rewards
throughout the task process, and noted that these should be specific
to help students identify which actions are effective. However, they
pointed out the risks of incorporating penalty-based feedback, as
they may trigger negative emotions, such as frustration, and lead
to resistance in students, making students with ADHD even less
likely to engage with the task:

“Punishment leads to negative emotions, such as frus-
tration, because it feels like saying, "See, you didn’t do
it again.” However, we could view each failure as an
experiment. I may not have succeeded this time, but
that doesn’t mean I can’t succeed in the future” (E5)

In addition to managing negative emotions, experts suggested
that GenAlI should help to identify and strengthen students’ positive
emotions. As E2 noted, GenAl should recognize users’ positive
emotions during interactions and engage them in exploring the
underlying reasons to further strengthen their positive emotions:

“For example, when noticing that their tone rises or they
are laughing, this often reflects a positive emotion. At
such moments, GenAlI should explore with them what
thoughts lie behind this positive emotion. Often, these
are linked to their past successes and to positive expe-
riences associated with self-recognition. By discussing
these with the students, GenAlI can help reinforce these
positive aspects in their mind.” (E2)

In parallel, experts also suggested that GenAl could help students
regulate their emotions by guiding them to view their difficulties
from different perspectives (E1, E2). For instance, E2 observed that
many students with ADHD feel discouraged because they perceive
themselves as fundamentally flawed. GenAl should assist them in
separating personal traits from the impacts of ADHD, underscoring
that these challenges arise from the cognitive characteristics of
ADHD rather than from personal shortcomings, thereby encourag-
ing students to confront difficulties and explore coping and action
strategies tailored to their own needs. Similarly, E1 emphasized that

7Xia Mingxing is one of the male protagonists in the female-oriented romance mobile
game Light and Night [140].
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Figure 5: Examples of participants’ design ideas for leveraging GenALl to facilitate emotional regulation for sustained task
engagement: (a) serving as a study companion to help individuals stay focused (P7); and (b) providing emotional support
through interactive, multimodal conversations with one’s favorite fictional character as part of a reward mechanism (P10).
For ease of reading, the original design ideas presented in Chinese have been translated into English. The original images are

available in the Appendix.

GenAl should guide students to see the situations from different
perspectives, which may help them realize that what is before them
is not necessarily a genuine “difficulty”:

“For example, some students may feel frustrated when
they cannot recall what they have read. GenAl can
remind them that what matters is not how much they
remember, but the extent of change they bring about,
and making such changes is an achievement in itself”

Furthermore, experts highlighted that GenAT’s tendency to agree
with users’ statements can unintentionally reinforce recurring inac-
curate or unhelpful ways of interpreting their tasks or performance
(e.g., inaccurate self-evaluations and overgeneralization), and em-
phasized that GenAl should demonstrate critical thinking to better
support students’ self-reflection:

“I feel like current (GenAl) models always tend to agree
with what the user says and constantly offer praise. It
makes me feel like it’s just trying to make me feel better,
rather than providing real feedback. This makes me feel
a bit skeptical, and I'd prefer if AI's responses showed
more critical thinking.” (E3)

5 DISCUSSION

Adopting a metacognitive lens, our findings revealed several task
management challenges faced by university students with ADHD
and highlighted how they envisioned GenAlI could enhance both
their metacognitive knowledge and abilities. In this section, we re-
flect on how the metacognitive perspective helped deepen and
expand current understandings of ADHD in task management
contexts. We also discuss how GenAl emerges as a double-edged
sword: while it can scaffold awareness and reflection to strengthen

metacognitive knowledge, it also risks fostering dependency and
undermining metacognitive monitoring if not carefully designed.

5.1 Deepening the Understanding of Task
Management Practice of ADHD Individuals
Through Metacognition

Research on ADHD has a long history, documenting a wide range of
behavioral challenges related to task management [4, 16, 28, 96, 100],
but understandings of this population through the lens of metacog-
nition have only gained attention in the past decade [18, 127]. From
this perspective, difficulties like inaccurate estimation of task du-
ration or procrastination are not isolated performance, but rather
manifestations of challenges in metacognitive knowledge (e.g., mis-
calibrating task demands and one’s own ability) and metacognitive
abilities (e.g., difficulties in controlling and monitoring one’s behav-
iors) [18, 127].

Our findings extend this perspective by showing how com-
mon struggles reported by university students with ADHD can
be explained by their metacognitive challenges. As reported in Sec-
tion 4.1, mismatched self-exception and task performance was not
merely a reflection of poor time management skills, but also limited
awareness of both tasks and themselves. Similarly, perfectionism
represented not simple avoidance but maladaptive self-monitoring
and evaluation. By delving into participants’ metacognitive knowl-
edge and abilities, our findings also revealed several underexplored
task management barriers in university settings. While previous
literature primarily focused on difficulties in task prioritization and
biased time estimation [5, 42, 62, 87], we found that the struggles
started even earlier when students were identifying and extracting
task-related information in front of the fragmented information
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sources, such as syllabi, emails, and chat messages. This task infor-
mation is not only distributed across multiple platforms but also pre-
sented in different formats (e.g., text, image, and sometimes videos).
Drawing on the Cognitive Load Theory [135], we interpret this as a
case where frequent context switching across platforms and modal-
ities adds extraneous cognitive load. For students with ADHD, this
burden is further magnified by limited working memory capacity
and difficulties in inhibitory control, which make it harder to filter
out irrelevant details and retain task-relevant information [47, 113].
In other words, what might appear to neurotypical students as a
relatively simple organizational step (e.g., checking the syllabus
or compiling assignments from multiple channels) may become
cognitively taxing for those with ADHD. This finding highlights
the need for supports that can reduce extraneous cognitive load at
the very beginning of the task cycle, as reflected in the co-design
ideas of our participants, which involved integrating information
across channels and organizing relevant task attributes.

Furthermore, emotional disruptions formed a critical barrier to
self-regulation among our participants. While research on metacog-
nition has traditionally focused on cognitive processes such as
planning, monitoring, and evaluation, it has rarely considered emo-
tional awareness and regulation as integral parts of metacogni-
tion [54, 117, 118]. Yet, emotions are inseparable from cognition:
awareness of one’s affective states is itself a form of metacognitive
awareness, and regulating those emotions directly influences the
ability to sustain attention and monitor progress [78, 83, 155]. Our
findings showed that the emotional dimension of metacognition is
crucial for sustaining task engagement, as participants frequently
described how anxiety, frustration, or fear of failure not only slowed
their task progress but also led to task avoidance. Unlike difficul-
ties with time estimation or prioritization, which can be addressed
through external structure, emotional vulnerability often leaves
students without effective coping strategies. In response, many par-
ticipants envisioned supports that went beyond purely cognitive
scaffolding: they imagined companionship-based GenAlI designs,
including virtual study partners or even fictional characters, that
could provide encouragement, empathy, and positive reinforcement.
These co-design ideas highlighted a gap in current productivity
tools, which typically prioritize scheduling, reminders, or informa-
tion organization [30, 75, 151], but overlook the affective regulation
that underpins task engagement.

Taken together, our findings reframe “poor task management”
in ADHD as a metacognitive problem space that spans knowledge
(judging task demands and one’s capacity), abilities (monitoring
and control), and emotion (awareness and regulation). University
contexts that fragment task information across platforms and for-
mats amplify extraneous cognitive load, while emotional vulnera-
bility further erodes self-regulation, jointly producing avoidance
and inconsistent follow-through. Recognizing these intertwined
mechanisms points to support that front-loads cognitive offloading,
integrates dispersed task cues, and scaffolds emotion regulation
alongside planning and monitoring. By centering metacognition
in both its cognitive and affective facets, we offer a coherent ac-
count of why everyday academic tasks become disproportionately
effortful for students with ADHD and a roadmap for interventions
that target the right levers of change. In the next section, we reflect
on how these findings and participants’ design ideas can inform

CHI *26, April 13-17, 2026, Barcelona, Spain

the use of a powerful everyday technology, GenAl, in university
students’ lives to support their productivity.

5.2 Optimizing the Benefits of GenAl to Support
Metacognition in Task Management

In our co-design study, participants shared ideas on how GenAlI
could enhance their metacognitive knowledge and abilities. How-
ever, experts pointed out several pitfalls of relying on GenAl, includ-
ing the risk of reinforcing biased beliefs, fostering over-reliance,
and introducing new distractions rather than alleviating them. In
the following, we discuss how GenAlI can act as a double-edged
sword in assisting academic task management for individuals with
ADHD, and how to best leverage it by mitigating potential risks.

5.2.1  Promote Reflection, Not Automation. To enhance metacogni-
tive knowledge, an important step is to promote self-reflection—an
ability to critically examine one’s own thoughts, intentions, and
strategies to complete the goals [29]. Participants’ design ideas sug-
gested that GenAI’s advanced context understanding capabilities
have the potential to facilitate reflection in two aspects.

First, as our participants envisioned, GenAl can enhance their
task awareness and help them reflect on possible sources containing
task information and collaborate with them to decompose tasks
into manageable steps. By extracting and organizing such infor-
mation into a structured task list, GenAl could not only reduce
students’ cognitive load for processing task information, but also
prompt students to reflect on what constitutes a complete task
representation [162]. Previous systems have demonstrated that au-
tomatic synthesis of information across sources could reduce time
spent on planning [48, 106]. Yet, these systems primarily functioned
as an automated planner for a narrow context (e.g., web design
projects) and imposed additional burden on project managers to
resolve conflicts among the sources. With GenAl, such applications
could be extended through its flexible information-understanding
and reasoning abilities across heterogeneous sources. Importantly,
consistent with the mixed-initiative approach emphasized in prior
work [106], we advocate GenAl should go beyond simply producing
a finished plan. This concern is also underscored by prior studies
showing that when users fully rely on GenAlI outputs to complete
their work and develop a dependency on the system, it could under-
mine their ability of critical thinking [67]. Instead, GenAI should act
as a reflective partner—engaging students in dialogue, encouraging
them to validate and refine the structured information, and helping
them cultivate a stronger awareness of what their tasks involve.

Second, GenAl can act as an interactive calibration tool, prompt-
ing students to reflect on the relationship between task demands
and their own abilities. Incorporating contextual cues (e.g., histori-
cal performance data, conventional benchmarks, or user-provided
inputs) can help students reconsider unrealistic expectations about
task completion time, difficulty, or priority. As shown in our study,
participants hoped that Al could proactively remind them when
they overestimated or underestimated the time required for spe-
cific tasks and help them reflect on task priority. Beyond reduc-
ing misjudgments, calibration can also strengthen self-awareness
and protect self-efficacy: by setting more realistic expectations,
students are more likely to experience success and sustain mo-
tivation. Prior work on metacognitive monitoring highlights the
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importance of accurate self-calibration for effective learning and
self-regulation [17, 33]. Similarly, research on the planning fallacy
shows that optimism bias often drives underestimation of time
requirements [17]. By surfacing historical patterns and prompting
reflection, GenAlI could help students with ADHD overcome these
biases, adapt strategies when plans fail, and ultimately develop
more flexible and resilient task management habits.

5.2.2 Balance Interests with Reality, Not Reinforce Bias. Although
participants suggested that GenAl can provide personalized feed-
back and progress visualization, experts pointed out that the ef-
fectiveness of the intervention depended on whether the support
balanced students’ intrinsic interests with realistic task demands.
They noted that for individuals with ADHD, interest-driven strate-
gies can be powerful motivators to overcome initiation barriers,
which aligned with findings in previous studies [11, 85, 116]. How-
ever, if task prioritization is guided only by personal preference,
important deadlines or high-stakes assignments may be neglected.
Another critical concern is that current GenAl systems are often
designed to be agreeable, mirroring majority perspectives or simply
validating users’ inputs [32], for example, OpenAl publicly rolled
back a GPT-40 update after acknowledging sycophantic tendencies
in the model [95]. This communication style may inadvertently re-
inforce the biases and avoidance patterns that students with ADHD
struggle with. Our expert participants echoed this worry: by de-
faulting to validation rather than challenge, GenAlI risks amplifying
procrastination. For instance, if a student wishes to spend hours
perfecting a creative project instead of preparing for an imminent
exam, an overly agreeable GenAl might endorse this choice rather
than prompting reflection on its long-term consequences.

Such reinforcement is not a neutral misstep; it undermines
metacognitive growth. Students may recognize a discrepancy be-
tween effort and outcomes but remain unable to identify its root
causes, further entrenching distorted self-knowledge (e.g., “I'm just
bad at time management”) rather than helping them refine strate-
gies [19, 50, 98]. Over time, this risks fostering dependence on Al
feedback without building transferable self-regulatory skills [101].
To avoid this pitfall, GenAl systems must adopt a balanced stance:
supporting interest-driven engagement while also surfacing realis-
tic considerations such as deadlines, workload, and task importance.
Such a balance could involve presenting the benefits of following
one’s interest and the risks of neglecting important tasks, thereby
scaffolding students’ metacognitive reflection without imposing
rigid prescriptions. By guiding students to weigh their interests
alongside external demands, GenAlI can help foster more adaptive
decision-making rather than simply echoing users’ biases.

5.2.3  Encourage Emotional Growth, Not Dependency. Our study
corroborated that emotional struggles were common among individ-
uals with ADHD, which further complicated their task management
routines [13, 144]. Prior research has also shown that individuals
with ADHD often experience emotion dysregulation, such as irri-
tability and low frustration tolerance, which is closely associated
with poorer academic and occupational performance as well as dif-
ficulties in self-esteem and daily functioning [124, 128]. In response,
participants hoped GenAlI could simulate a virtual study companion
that created a psychologically safe environment, providing an outlet
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to cope with negative emotions without introducing the social pres-
sure of a human partner. Beyond stress-free companionship, some
participants hoped the Al could take on the persona of their favorite
game or anime characters, offering personalized rewards or even in-
timate interactions. Based on Self-Determination Theory, role-play
can foster relatedness and temporarily strengthen one’s motiva-
tion, However, when GenAl primarily offers external rewards or
validation, it risks encouraging reliance on affective support rather
than cultivating sustainable emotional regulation skills [114]. Our
expert participants also shared this perspective, noting that overly
intimate or flattering responses could be counterproductive.

To ensure that GenAl support remains aligned with the goal of
enhancing emotional awareness and regulation, it is important to
position these systems as productivity-oriented tools rather than
affective companions. This emphasizes that emotional regulation
is not an end in itself but a means to sustain engagement with
academic tasks and foster metacognitive growth. Building on recent
work on Al-powered productivity support [51, 72], it is feasible for
GenAI to facilitate emotional regulation while avoiding the risks of
over-comforting or reinforcing avoidance behaviors. For instance,
Hu et al. framed Al-powered venting tools as a journaling assistant,
which more effectively reduced negative emotions with high and
medium arousal (e.g., anger, frustration, and fear), compared to
traditional journaling methods [51]. Likewise, Li et al. demonstrated
that by highlighting the AI’s role as a focus companion, it could help
college students stay focused on their goals and reduce compulsive
smartphone use [72]. Overall, the evidence points to framing GenAl
as afocus- and reflection-oriented partner that helps students notice,
label, and regulate emotions in service of task progress, rather
than as an endlessly soothing companion. Concretely, this entails
brief, structured check-ins, goal-linked reframing, and graduated
prompts that return attention to the task after emotional validation.
By aligning emotional support with action, GenAl can cultivate
metacognitive resilience while minimizing dependency.

6 LIMITATION AND FUTURE WORK

In this research, we focused on exploring the potential of GenAI
in scaffolding metacognition, which may overlook potential de-
sign solutions that could be more easily implemented using tradi-
tional techniques. However, this exploration was motivated by the
growing prevalence of GenAl in daily productivity contexts and
the likelihood that such systems will become increasingly difficult
to separate from students’ academic lives in the near future. No-
tably, we focused on extracting design ideas and rationales from a
metacognitive perspective, which has been underexplored in both
HCI and ADHD task management research. This perspective not
only deepened our understanding of students’ task management
challenges but also opened up new design opportunities for GenAl
to scaffold awareness, monitoring, and regulation in ways tradi-
tional tools have overlooked.

Second, participants in our study were all recruited through Chi-
nese social media platforms and shared similar Mandarin-speaking
cultural backgrounds, which may limit the generalizability of their
design ideas to other cultural settings. However, as a starting point,
this focused sampling aligns with common practices in prior ADHD
research (e.g., [70, 147]) and offers a solid foundation for examining



Scaffolding Metacognition with GenAl

our research questions. Future studies should broaden the scope
to include culturally diverse populations, as cultural norms may
influence both metacognitive processes and the perceived role of
GenAl in task management.

Going forward, we plan to develop a GenAl-based task manage-
ment tool to support metacognition among individuals with ADHD.
This requires careful consideration of potential risks, including hal-
lucinations [52] and over-reliance [160]. One way to mitigate these
risks is to prioritize user agency with more open-ended, reflective
prompts rather than providing direct suggestions or solutions. Ex-
amples of such prompts can be evaluating the feasibility of their
proposed task timelines, identifying potential distractions in their
planned workflow, and reflecting on how past task outcomes can
inform current goal-setting.

Additionally, future work can explore the integration of per-
sonal and contextual data to improve the tools” adaptive support.
Building upon prior research, physiological data such as eye move-
ments and heart rate, can signal users’ attention levels and emo-
tional states, thereby informing the timing and form of support
(e.g., whether to interrupt ongoing work, when to initiate reflec-
tion, or how to adjust the tone of feedback to align with one’s
affective needs) [46, 76, 99]. Individuals’ previous task records or
system interaction logs can also enhance this adaptive framework
by capturing behavioral patterns (e.g., task abandonment, repetitive
queries) that indicate unmet metacognitive needs [1, 120]. How-
ever, such personal and physiological signals are highly sensitive
and may introduce invasiveness. Therefore, future tool designs
should follow privacy-by-design principles, such as minimizing
data collection, prioritizing on-device processing when possible,
and clearly communicating how data are collected and used in
context [21, 115]. Future tools should also support more consistent
and robust adaptations by providing granular on/off controls and
manual override options to reduce inappropriate system behavior
and related privacy risks [6, 66].

7 CONCLUSION

In this study, we adopted a metacognitive lens to explore how
GenAl can help university students with ADHD in addressing daily
productivity challenges. We conducted individual co-design ses-
sions with 20 university students with ADHD, followed by expert
interviews to assess and validate students’ design ideas. Drawing on
participants’ design ideas and expert insights, we identified three
directions for GenAI to scaffold metacognition: (1) providing cogni-
tive scaffolding to enhance task and self-awareness, (2) promoting
reflective task execution to strengthen monitoring and control, and
(3) facilitating emotional regulation to sustain task engagement.
At the same time, experts cautioned against potential pitfalls such
as reinforcing users’ biases and fostering dependency. Taken to-
gether, our study underscores both the opportunities and risks of
applying GenAl to enhance metacognition in task management.
By positioning GenAl as a reflective partner, future designs can
better cultivate sustainable metacognitive growth and inclusive
productivity support.
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APPENDIX
A: Participants’ GenAl Tool Use and Purposes

Table 3: Information About Participants’ GenAl Tool Use and Their Primary Uses.

ID GenAl Tools Primary Uses

P1  ChatGPT Writing and polishing, role-play for entertainment
P2 ChatGPT Reading literature, writing and polishing

P3  ChatGPT Writing and polishing, interpersonal reflection

P4 None —

P5 ChatGPT, ERNIE Bot, Simulated companionship, writing and polishing

Replica, Midjourney, Pi
P6 ChatGPT, ERNIE Bot Interpersonal reflection, companionship, quick Q&A

P7 ChatGPT English speaking practice, emotional venting (e.g., swearing),
information search

P8 ChatGPT Data processing, organizing lecture notes, information search

P9 ChatGPT Coursework ideation, prototyping, data processing, health-related
inquiries

P10 ChatGPT Japanese speaking practice, writing and polishing

P11 ChatGPT Writing and polishing

P12 ChatGPT Programming learning, writing and polishing

P13 ChatGPT Translation, writing and polishing

P14 ERNIE Bot Writing and polishing, information search

P15 ChatGPT Writing and polishing, role-play for psychological counseling

P16 ChatGPT, Claude Writing and polishing

P17 ChatGPT Information search, image generation

P18 ChatGPT Writing and polishing, information search, programming

P19 ChatGPT English speaking practice, information search, writing and
polishing

P20 ChatGPT Writing and polishing, quick Q&A

B: Original User Study Process
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Figure 6: The overview of the study procedure with instructions in the original language (Chinese).
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C: Co-Design Artifacts in Their Original Language
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Figure 7: Leveraging GenAl to identify tasks from chat logs and the clipboard (P2).
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Figure 8: Priority analysis and task list generation, which can be manually adjusted later (P7).
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Figure 9: Breaking tasks into actionable subtasks and estimating workload based on individuals’ historical behavior (P15).
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Figure 10: Delivering multiple forms of motivational prompts (e.g., visual, audio, or vibration) to facilitate task initiation (P16).
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Figure 11: Tracking the gap between actual vs. planned task progress, with suggestions on the preparations required (P11).
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Figure 13: Emotional support from interactive, multimodal conversations with one’s favorite fictional character (P10).
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