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Abstract

Digital journaling offers a means for older adults to express them-
selves, document their lives, and engage in self-reflection, contribut-
ing to the maintenance of cognitive function and social connectiv-
ity. Although previous works have investigated the motivations
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and benefits of digital journaling for older adults, little technical
support has been designed to offer assistance. We conducted a for-
mative study with older adults and uncovered their encountered
challenges and preferences for technical support. Informed by the
findings, we designed a Large Language Model (LLM) empowered
tool, JournalAlde, which provides vicarious experience, idea organi-
zation, sample text generation, and visual editing cues to enhance
older adults’ confidence, writing ability, and sustained attention
during digital journaling. Through a between-subjects study and a
field deployment, we demonstrated the JournalAlde’s significant
effectiveness compared to a baseline system in empowering older
adults in digital journaling. We further investigated older adults’
experiences and perceptions of LLM writing assistance.

CCS Concepts

« Human-centered computing ¥ Interactive systems and
tools; Empirical studies in HCI; Accessibility technologies.

Keywords
Older adults’ creativity; Digital journal writing; Accessibility

ACM Reference Format:

Shixu Zhou, Weiyue Lin, Zuyu Xu, Xiaoying Wei, Raoyi Huang, Xiaojuan
Ma, and Mingming Fan. 2025. JournalAlde: Empowering Older Adults in
Digital Journal Writing. In CHI Conference on Human Factors in Computing
Systems (CHI 25), April 26—May 01, 2025, Yokohama, Japan. ACM, New York,
NY, USA, 19 pages. https://doi.org/10.1145/3706598.3713339

1 Introduction

Many older adults are increasingly taking active roles in creating
digital content, from videos and podcasts to digital journals includ-
ing travel blogs, expressive writings and self-reflective journals
[7, 27, 28, 51, 76]. As digital content creators, older adults could
enjoy many benefits, including self-expression, enhanced digital
skills, maintenance of social connections, and increased digital par-
ticipation [78, 88]. Particularly, digital journaling in various topics
and formats has become a popular way for older adults to document
their lives, share opinions and views, and release repressed emo-
tions [7, 64, 83]. Moreover, older adults often approach journaling
with a desire to preserve memories and wisdom for future genera-
tions [65]. This practice not only strengthens their connections with
family and community but also fosters intergenerational engage-
ment [46, 57], as shared reflections and values spark conversations
and build bridges between generations [67]. Digital journaling also
offers meaningful engagement in later life and has proven instru-
mental for older adults to develop new identities, acquire social
interaction, and stay cognitively active [7, 16, 61].

Despite the benefits, digital journaling is a challenging task,
which involves deep reflection and creativity in writing processes
as well as writing skills [2, 28, 83]. Within the broader context of
facilitating the general writing process, previous studies have in-
troduced various methods such as word embedding, transformer
architecture, and language models for text understanding and gen-
eration [10, 53, 86]. Existing works have also explored writing
support systems based on the algorithms and investigated their
performance and effects. For instance, Writing Mentor [12], an ap-
plication that can evaluate writing performance automatically, was
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developed to improve students’ writing skills. Likewise, MepsBot
[71] incorporates assessment and recommendation modes to help
caregivers create text comments on online mental health commu-
nities. More recently, WordCraft [93] was designed to aid creative
story writing in collaborative scenarios. However, most of these
works were aimed at young students and professional writers in
different fields, leaving out older adults in their design and evalua-
tion processes. For older adults, during the journaling process, they
need tools designed to support their natural changes in cognition
and memory, which often shape their different writing performance
and pace [40, 42, 63, 94]. Furthermore, for the topics of digital jour-
naling, older adults tend to prefer content centered around their life
experiences and share within their community [61, 83], which is a
more personal and free writing context that is different from the
professional and educational settings. Such differences may also
introduce unique needs that require more tailored designs.

While some prior work proposed ways to facilitate digital con-
tent creation among older adults, little has focused on supporting
digital journal writing. For instance, workshops and courses have
been conducted to foster video production and appropriation skills
among older adults [27]. Enmesh was developed to facilitate new
relationship building among older adults through photos and mes-
sages creation and sharing [88]. Although those works are informa-
tive, they fell short of providing support for digital journal writing,
which requires more introspection and writing skills of older adults
to express themselves. Regarding support related to digital journal
writing, the xPress platform [8] enables older adults with decreased
vision to engage in online blogging communities through voice
input. InMyDays [26] offers a digital diary tool to encourage older
adults’ self-care. However, these works either focused exclusively
on specific subcategories like support for older adults with vision
loss or provided platforms limited to basic chronological archives
of daily emotions and events, lacking creative writing assistance for
older adults. The process of digital journaling often involves more
uses of multimedia content and complex creative writing processes,
including multiple rounds of planning, translating, and reviewing
[29, 82], which makes the existing works less applicable to the dig-
ital journaling context. Thus, there remains a significant gap in
understanding the practical challenges older adults may encounter
in digital journaling and in designing tools that are specifically
tailored to alleviate those challenges.

To fill the research gap, we conducted a formative study with
older adults who had experience in writing digital journals to un-
derstand the challenges they encountered and possible technical
support during the process. Using semi-structured interviews and
demonstrations of generative Al technologies, we engaged partic-
ipants in exploring how technical support might better address
their needs. The findings revealed that older adults prefer technical
support that provides personalized assistance, helping them rather
than taking over entirely. And the challenges uncovered mainly fall
into three areas: lack of confidence, deficiency in writing ability
to organize and articulate ideas, and difficulty in staying engaged
for sustained attention. Based on these findings, we designed and
implemented JournalAlde, an interactive system empowered by
large language model (LLM) to support older adults in digital jour-
naling by 1) Boosting their confidence by showcasing the writing
output of their peers who have similar writing backgrounds using
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JournalAlde as vicarious experien@),Helping organize ideas and
sustain attention with a question and answering chatb8},Facili-
tating written articulation with LLM-powered text generatiory})
Providing visual cues to help them edit the generated text and tailor
it to their preference.

Finally, we rst conducted a between-subjects user study to
evaluate the e ectiveness of JournalAlde compared to a Baseline
system in supporting older adults' digital journaling. We recruited
24 older adults to create a digital journal using the assigned sys-
tem. Results showed that JournalAlde signi cantly enhanced older
adults' con dence and writing ability, fostered a more engaging
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digital content creation. For example, Keisatial.conducted an
online creative process of digital photocollage for 24 Italian and
Israeli community-dwelling older adults aged 78 to 92 based on
creative arts therapies]7]. The ndings showed that digital photos
and photocollages could help older adults emotionally engage in
storytelling, safely interact with therapists, and re ect on their
lives, which further supports crucial late-life development. In the
project Older Voice [76, Reuteret al.identi ed challenges and
introduced digital solutions to help older adults in the UK engage
more e ectively in media production, which includes enhancing au-
dience interaction through digital means and introducing a digital

experience compared to the Baseline, as well as maintained good production tool, demonstrating that customized digital processes

system usability. Following the between-subjects user study, we
conducted a eld deployment study with 6 older adults to investi-

gate the user experiences and perception of the LLM assistance in a

real-world setting. We then further discussed insights and design
considerations for future systems like JournalAlde.

The contributions of this work are as follow<) JournalAlde, an
interactive system designed to assist older adults in digital journal-
ing. 2) A comprehensive between-subjects study that demonstrates
the e ectiveness of JournalAlde compared with a Baseline system.
3) A eld deployment study exploring user experiences with Jour-
nalAlde and perception of LLM writing assistance in a real-world
setting.4) Insights and design considerations that can guide the
future design of interactive systems aimed at supporting digital
journaling for older adults.

2 Related Work

Our work is informed by the digital content creation and digital
journaling among older adults and existing supporting tools for
writing and digital journaling within the broader context.

2.1 Digital content creation and digital
journaling for older adults

An increasing number of older adults have participated in dig-
ital content creation nowadays under the in uence of multiple
factors, such as the advance of digital technology and the popu-
larity of social media L1]. This involvement can range from blog-
ging [7, 15 1€, creating videos 27, 34, 81], to producing podcasts
[76 77. When older adults engage in digital content creation, they
often bring a wealth of life experiences and unique perspectives that
can enrich online communities7d. In addition, previous works
have revealed multifarious bene ts for older adults who partake in
digital content creation, such as fostering self-expressia5 Bg,
improving digital skills [84, 97, and maintaining social connections
[32 87). To investigate the experiences and perceived bene ts of
older adults who created digital stories, Hauskneetal.monitored
older adults creating and sharing digital stories over a ten-week
course and identi ed bene ts including social bonding, life retro-
spection, and legacy building. The ndings suggested that digital
storytelling enhances emotional and social well-being among older
adults [36. Participating in digital content creation such as blog-
ging can also give older adults a larger platform and community in
which to network with audiences with similar interests and create
new relationships $2. Considering the rich bene ts, increasing
HCI research has paid attention to the support for older adults'

can facilitate older adults' meaningful participation in community
media.

Among various types of digital content creation, digital journal-
ing including travel blogs, self-re ective and expressive writings is
a particularly bene cial activity for older adults, combining the ad-
vanced features of digital technology with the bene ts of traditional
journal writing [ 7, 28 51]. Journaling can become a tool for life re-
view, enabling them to re ect on experiences that may have shaped
their identity, beliefs, and values3[ 74. Brady and Sky examined
the history, current habits, and bene ts of journaling among 15
older learners, revealing keeping journaling helps older individuals
cope with daily life, experience the joy of discovery, and foster
personal voice and spiritg1]. Di ering from those of younger age
groups, the process of re ection in journaling for older adults is
more tied to a desire to preserve memories and wisdom in a form
that can later be shared with others, especially with younger gener-
ations [69. Additionally, older adults' journaling is more relational
and intertwined with family and community £6. It can strengthen
their relationships with families and friends, which can spark con-
versations and encourage social engagem&t.[This relational
aspect of journaling also serves as a bridge between generations, as
older adults record memories or values they wish to pass do@).[
During journaling, the process of re ection and creative writing
can also help keep older adults' brains active, which is bene cial
for preserving cognitive function. Campbell studied the e ects of
journaling for 8 weeks on well older adults who exhibited symp-
toms of depression][J. The results showed that journaling can be
an e ective form of cognitive therapy to help older adults reduce
depression through memory and re ection. Engaging in journaling
promotes mental agility and provides a structured outlet for older
adults to organize their thoughts, revisit memories, and document
personal insights§1]. This form of writing not only encourages
cognitive exercise but also helps build con dence by empowering
individuals to articulate their experiences in meaningful way&3.

Despite the bene ts, journaling as a creative activity can be
challenging for older adults because it requires re ective thinking,
self-expression, and the ability to organize thoughts into a coherent
narrative [39. Additionally, older adults may struggle with orga-
nizing thoughts coherently or holding onto an idea long enough to
record it [35 45. Although research has shown that older adults
have unique motivations to keep journaling and can greatly bene t
from it, limited support is provided in prior research to address the
challenges that may arise for them when attempting to participate
in this activity. To empower older adults to engage more e ectively
in digital journaling, in this work, we aim to design an interactive
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tool that supports digital journaling speci cally tailored to their
needs.

2.2 Support tools for writing and digital
journaling

Journal is a type of writing, which is often re ective and used to
record thoughts, feelings, and observations over tirf3d][ Previous
research has proposed a number of tools that focus on di erent
needs for general writing support, including some LLM-powered
tools in enhancing various user's writing practices. DiaryMat&]

is an LLM-driven journaling assistant that supports users in intro-
spective writing by automatically generating relevant sentences
based on the existing text or user-provided keywords. Another LLM-
powered journaling app, MindfulDiary49, was developed to assist
psychiatric patients in documenting daily experiences through con-
versational interactions, designed with input from mental health
professionals. Yuaet al.introduced Wordcraft P3, a collaborative
text editor integrating a large neural language model to enhance
the story writing process. They found that their system facilitated
unique co-writing experiences by engaging users in dialogue, ful-
lling speci c stylistic requests, and o ering creative suggestions
to help users who get blocked. Fat al.collaborated with older
adults and observed how they modi ed existing instructions and
subsequently summarized guidelines for writing senior-friendly
instructions [25. Penget al. presented MepsBot7[l], a writing
assistant for online mental health community supporters, featuring

assessment and recommendation modes. Another system named

Writing Mentor [12] utilized NLP techniques to o er automated
writing evaluation feedback to enhance students' writing skills in

postsecondary settings. It addresses various writing aspects like
source use, coherence, and English conventions and collects data

on students' writing self-e cacy through an optional survey.
Although there is a growing body of research on writing support,
most has focused on the general population or speci ¢ context, with
limited support for older adults' journal writing. Previous research
suggests that older adults may have unique needs for tools tailored
support that acknowledges natural shifts in cognition, vision, and
motor abilities with age B5 45 6(. These shifts can in uence their
writing approach, such as preferring more deliberate organization
or adapting to a slower pace that allows for thoughtful re ection
[40. Moreover, considering the unique motivations of older adults
for journaling, as discussed previously, it is crucial to provide tools
that bolster their con dence and encourage consistent journaling
practices. Nevertheless, there is limited research focused on deve
oping support tools to assist older adults with digital journaling.
Fernandezt al.developed InMyDay 26 digital diary tool speci -
cally designed for older adults, with the aim of facilitating self-care
and self-re ection by enabling them to document their daily ac-
tivities and emotions. However, it only arranges daily entries in a
prede ned format and allows users to record in chronological order,
which limits the free and creative thinking and organization of dig-
ital journaling. To address the challenges faced by low-vison older
adults, Brewer and Piper developed xPre8s &n accessible and
voice-based blog community speci cally tailored for older adults
with acquired vision loss. Nevertheless, this work only focuses on
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the needs of older adults with low vision, which is a subcategory
of the overall needs of older adults.

To sum up, there is a discernible research gap regarding the
challenges older adults face during the digital journaling process
and the technical support they expect. In this work, we utilized a
formative study to uncover the challenges faced by older adults
and their preferences regarding technical support. Subsequently,
we developed JournalAlde, an LLM-empowered interactive system
for supporting digital journaling for older adults.

3 Formative Study

3.1 Participants and Procedure

With the ethical approval of our institution, we recruited 9 partici-
pants (six female, three male; age range 55-70; all retired; indexed
P1 to P9) for the formative study through online advertising, so-
cial media, and word-of-mouth at a local senior community. All
participants had at least a junior high school degree and reported
experience writing digital journals while being novice journal writ-
ers (fewer than 3 writings in the past 6 months). We rst conducted
semi-structured interviews with participants to learn about their
experience in writing digital journals. More speci cally, we asked
about their perceptions of digital journals and the challenges they
encountered during such a process. Furthermore, to explore poten-
tial technical support for digital journaling among older adults, we
introduced participants to various generative Al tools related to
digital journaling. In particular, we showcased the text generation
using ChatGP¥ (with model GPT-3.5) for their chosen topics and
provided them with the opportunities to experiment with the image
generation utilizing MidJourne$. Subsequently, we discussed how
those tools could be leveraged to facilitate digital journaling prac-
tices. Each session took about 40-60 minutes, and all participants
received compensation according to local standards.

The interview sessions were audio-recorded and transcribed into
text. We employed thematic analysi§]| following an inductive
coding approach to generate initial codes from the data. Two re-
searchers rstindependently coded the transcripts, and then the
research team re ned and organized the codes following the frame-
work of writing processes (e.g., planning, drafting, revising) as iden-
tiedin[ 29 82. Disagreements were resolved through discussion
during weekly meetings. Data saturation was reached after the sev-
enth interview, as no new codes emerged in the nal two interviews.
Therefore, we stopped to conduct more interviews. Four key themes
were identi ed about older adults' encountered challenges and pref-
erence for technical support during digital journaling. Speci cally,
I_the themes include lack of con dence, de ciency in writing abil-

ity,, di culty maintaining sustained attention , and the preference
for collaborative assistance preserving personal writing styles .

3.2 Findings

Generally speaking, all participants agreed that taking digital jour-
nals is a good way to document and share their lives and re ections,
as well as cognitive training to keep their minds sharp. Participants
used digital journals to record various events in their lives, includ-
ing but not limited to traveling experiences, reunion activities with

Lhttps://chat.openai.com/
2https:/iwww.midjourney.com/
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old friends, and the growth of o spring. Based on the transcript
of the discussion, we identi ed the challenges in three categories
for older adults during their digital journal writing process: lack of
con dence, de ciency of writing ability in organizing and articu-
lating ideas, as well as di culty in staying engaged for sustained
attention. In addition, we distinguished older adults' desire for tech-
nical support that provides personalized assistance, helping them
rather than taking over entirely. The details of our formative study
ndings are shown in Table 1.

3.2.1 Lack of confidenddany participants (5/9) indicated that
sometimes they felt their writing was not good enough compared
to those highly read digital journals shared in some online senior
communities, which hindered them from writing their own digital
journals C1). | will read other people's travel articles on the online
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to continue C5). P6 explicitly mentioned thatl need to sit there
for a long time to write. My mind would wander easily and | feel like
giving up when | encounter some di culties during writingur-
thermore, the di culty is compounded by the solitary process of
digital journaling. Some participants (4/9) reported the absence of
collaboration as an additional challenge that makes writing a more
lonely process€6). For older adults, the extended solitary task
can feel particularly demanding, especially without timely external
motivation and support. This observation also aligns with previous
research which highlights the importance of collaboration on older
adults' engagement in other forms of digital content creatiort].

3.2.4 Technical Support Tailored to Personal Nééts.exploring
the fundamental capabilities of generative Al tools in both image
and text generation, participants found text generation features to

senior communities, but they are often very well written and literary. be powerful tools supporting their digital journaling. However, they

| feel like | can never write as well as theR1l said. Participants
also mentioned their concerns from perfectionism and uncertainty
about their digital journals. Speci cally, as older adults are often
willing to share their journals with their community and the next
generations, they want to bring out the best of themselves in digital
journals. Failing to meettheir own high standards and requirements
during writing or get enough attention after sharing would often
lead older adults to doubt their ability and the value of their writing
(C2), thereby a ecting their con dence in digital journal writing.
For instance, P3 said,would like to present the best of my life, and
I would keep revising and editing it until | am satis ed.

3.2.2 Deficiency of writing abilitpll participants mentioned that
they experienced challenges with their ability to write digital jour-
nals. Those challenges regarding their writing ability can be further
divided into two categories: organizing the writing logic and ar-
ticulating their thoughts in written words. More speci cally, most
participants (8/9) found it challenging to begin the writing process
due to di culty organizing their ideas and establishing a logical
structure for expression@3). Such problems may be especially
pronounced in older adults, who often face age-related declines
like working memory, making it harder for them to organize their
thoughts coherently 40 69. Sometimes there are life moments that
| want to record by writing digital journals, but | don't know how to
get started and what to write about rsP7 said. Additionally, many
participants (7/9) also noted that it was di cult to nd the appropri-
ate words and construct sentences to express their ideas e ectively
in writing (C4). | tried to write digital journals to record my life,
but | found it hard to write beautiful words to describe it e ectively.
P2 said. Consequently, participants may view their writings as too
mundane and ultimately give up. As previous research has noted,
older adults in particular may experience di culties with word
retrieval and sentence construction due to age-related cognitive
changes [33, 40].

3.2.3 Diiculty to stay engaged for sustained a entidwcording

to many participants (7/9), staying engaged during digital journal-
ing is identi ed as a signi cant challenge. Speci cally, participants
mentioned encountering di culties midway through the writing
and not knowing how to further develop their content. Such prob-
lems may lead to frustration, loss of focus and interest, becoming
more pessimistic about the outcome of the writing, and a reluctance

expressed that image generation was not as useful, given that they
predominantly use photos taken by themselves in digital journals.
Nevertheless, many participants (6/9) also expressed their concerns
about the over-reliance on the Al text generation feature and the
potential impact on their self-autonomyd7). | want to re ect and
recall the moments during my writing. Al should assist me rather
than take over all the task€?4 said. This preference may be related
to older adults viewing journaling as a cognitive training activity
that requires active mental engagement and emphasizes authorship,
which is often discussed in the context of human-Al collaboration
[16 3§. Another speci ¢ need for technical support is about the
Al-generated text. Five participants explicitly mentioned that the
Al-generated text is too polished and contains imaginary parts,
which is a kind of hallucination often detected in large language
model-generated conten®f. Given this deviation from their per-
sonal writing styles, participants also emphasized the necessity for
technical support to better accommodate their personal preferences
and help preserve their writing styles38).

4 JournalAlde System

Based on the ndings from Formative Study and existing research,
we derived the following 4 design goal®Gs) to further guide the
design of our JournalAlde system.

DG1: Provide vicarious experience and boost older adults'

con dence to write. Previous studies have identi ed in-
stances of writing apprehension within studentg,[21]. Sim-
ilarly, participants in our formative study generally set high
standards for their digital journals@l1) and would doubt
their writing value and become uncon dent about their writ-
ing ability if they fail to meet the standardsd2). Conse-
quently, they would feel hesitant and anxious to get started
with digital journaling. Following self-e cacy theory [4],
JournalAlde system aims to boost older adults' con dence by
providing vicarious experience that on the one hand reduces
their writing apprehension and on the other hand demon-
strates the system's ability to encourage them to writéd.
Modularize the writing task and provide help at ev-

ery stage. Writing is a complex task that involves many
processes and is an essential step in digital journali@g [
Previous research has found that due to the decline of work-
ing memory, it is more di cult for older adults to handle

DG2:
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Table 1: Identi ed older adults' challenges and needs for technical support in digital journaling

Categories Challenges/Needs
Con dence Cl. Get overvyhelm_ed anql_discouraggd by highly read writings
C2. Doubt their writing ability and writing value
Ability C3. Organize ideas and establish writing logic
C4. Articulate ideas with e ective words
C5. Sustain attention and interest when faced with writing di culties
Engagement

C6. Engaging in the writing process without collaboration

C7. Assist users rather than take over all tasks

Technical Support

C8. Accommodate personal preferences and help preserve writing styles

both writing structure and coherence at the same tin?].
Furthermore, participants in our formative study also in-
dicated facing di culties with organizing and articulating
ideas C3, C4). Therefore, we aim to modularize the writing
process into planning, articulating, and revising processes,
and provide appropriate assistance at each writing stage.
Incorporate Al to facilitate collaboration and instill
positive outcome expectations. In human-computer in-
teraction, user engagement has always been valued and im-
portant [23. Previous work has also shown that increasing
user engagement can make users more willing to complete
the task and perform better in various writing task&§, 96.
Participants in our formative study also mentioned their
challenges of losing attention and feeling alone during their
digital journaling. By incorporating Al like chatbot and smart
assistant to facilitate collaboration and instill positive expec-
tations, user engagement can be enhanced in terms of control,
interest, and interactivity b6 66, which allows users to be-
come more engagedH, C6) and con dent in the digital
journaling process€2) [22].

Support sample text generation and intuitive revising

on the generated content. Text generation has been used
as a support feature for various writing-related tasks and
has proven useful and powerfull;, 93. Based on our for-
mative study, participants also recognized the potential of
generative Al tools like ChatGPT in their digital journaling

DG3:

DG4:

(tabs) during their digital journaling. Next, we introduce the main
features.

4.1.1 Square VieBquare View (Figure 2, (A)) provides a place
where older adults can view the writing output of peers with similar
writing backgrounds using JournalAlde. Speci cally, we demon-
strated the bene ts of digital journaling for older adults using text
prompts and presented four randomly selected journals from pre-
vious participants' work to provide vicarious experiences and en-
courage older adults to write¥G1). To ensure that all older adults
participating in the user study could read four journals from their
peers, we included the works of older participants in our pilot study
(N=4) into the random sampling pool. Users could click the corre-
sponding button on the journal card to read the journal (Figure 2,
1) and can directly click "Start Writing" (Figure 2 ) to navigate
to the Edit View.

4.1.2 Edit Viewror the Edit View (Figure 2, (C) and Figure 3, (C)),
we divided the writing content into separate paragraph blocks with
each block being an image or a piece of text, and provided basic
editing functions. Users can create a new paragraph to get started
and insert text or images between any blocks by clicking the plus
sign (Figure 2,3), and they can also adjust the order by simply
dragging the blocks. After the user inserts an image, a caption is
automatically generated under the image in the small gray font
(Figure 2,4) with the GPT-4 Visior feature. If users get stuck
during the writing process, they can click the Chat with Smart

and expressed expectations and concerns about the agency Assistant button (Figure 25) to navigate to the Chatbot View for

and hallucination. In response to those insights, JournalAlde
system is designed to provide support for sample article gen-
eration and intuitive revision of generated content. Such
support can enable users to engage in co-authoring experi-
ences with generative Al toolsJ7) and help users articulate
their ideas C4) and edit them to personal preference and
style (C8).

4.1 User Interface

help in idea organization and articulation.

In addition, users can choose smart editing (Figuré3,powered
by GPT-4 Chat Completidhfeature when revising a paragraph (all
prompts used in JournalAlde are shown in the Appendix A), and
modify and polish the paragraph by inputting their revision ideas
(Figure 3, (B1)). To further assist users in revising the generated
text (DG4), we integrated a color-coded indicator (Figure 3)
for the generated content. Di erent shades of yellow are used to
indicate the consistency between the generated text and the user's
input, with lighter shades indicating greater coherence and darker
shades indicating greater divergence. The speci ¢ details of the

Based on the design goals, we developed the JournalAlde systemcolor-coded indicator algorithm are illustrated in 4.1.4.

(Figure 2, 3; Interfaces translated into English, original interfaces
in the Appendix B), incorporating three views: Square View, Edit
View, and Chatbot View, which correspond to the three tabs in
the system (Figure 20 ): Article Plaza, Edit, and Smart Assistant,
respectively. Older adults can freely switch and use the three views

4.1.3 Chatbot ViewVe implemented the Chatbot View (Figure 3,
(A)) with integrated chatbot and sample text generation capabilities

3https://platform.openai.com/docs/guides/vision
“https://platform.openai.com/docs/guides/text-generation/chat-completions- api
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Figure 2: (A) User interface (Ul) of Square View. 0 Older adults could freely explore and switch these three tabs, 1 view the
writing outputs by their peers, and 2 navigate to Edit View to start writing. (B) Example of participant's writing output. (C)
Part of Ul of Edit View. Older adults could 3 add text and image blocks and 4 caption would be automatically generated after
a new image is inserted. 5 When users get stuck, they can navigate to Chatbot View for assistance.

to foster users' digital journaling, as chatbots have been proven consistency, emotional and sentiment consistency, and contextual
to increase user con dence, provide engaging experiences and fa- and situational consistency. These metrics align with those identi-
cilitate content creation 14, 56 97 (DG2, DG3). The chatbot is ed in prior works [ 43 75 91]. The logic ow of the color-coded
designed to guide users in re ecting and describing the content indicator implementation is shown in Figure 4, and Table 2 speci-
they want to write about through conversation and questioning  es user input information data under di erent cases. Speci cally,
(e.g., recalling a memorable experience or expressing opinions on a each generated paragraph would be segmented into sentences, and
speci ¢ matter). We leveraged the GPT-4 Chat Completion APIto each sentence would be compared to user input information in-
develop this chatbot, with a tailored prompt to ask questions about dividually. The GPT-4 is prompted to give a decimal consistency
the content described by older adults. score between 0 and 1 for each sentence, and the nal score of each
At any time during interaction with the chatbot, user can choose paragraph is the weighted average of the scores obtained for each
to generate sample text (Figure 8,) based on their existing chat sentence. With the nal consistency score, we visualize the color-
history (DG4). For the generated sample text (Figure 3, (B2)), users indicator by adjusting the saturation value in HSV (hue, saturation,
can either enter their thoughts for a full-text regeneration or merge  value) color system while keeping the hue and lightness constants
the generated text into the Edit View as a reference or for further (D4 = 43 +BOCDAOC83= 2>=B8BC4=2~(2>A4<E088}. In
revisions (Figure 39 ). The generated text would be split based on  addition, if the user modi es a paragraph him/herself, the consis-
paragraphs and appended into the Edit View as blocks. tency score of the paragraph will be set to 1. And if a paragraph
already has a consistency score, the nal consistency score after a
prompt-based modi cation (Smart editing in Edit View and Full-

4.1.4 Color-coded Indicatée utilized varying shades of yellow T ; ’
text regeneration in Chatbot View) will be set to the average of the

bar assigned to each paragraph to indicate the consistency between
generated text and user input information. Following prior research old score and the newly calculated score.

on hallucination detection in LLMs41, 5§, We assess consistency . . .

by inputting the generated text and user input information into the 2 Study 1: Between-subjects Study in Lab Setting
GPT-4 model for a new round of inference and scoring. To validate To evaluate the JournalAlde system, we conducted a between-
the strategies and metrics used, we further prompted the GPT-4 subjects study (N=24) to understand its e ectiveness in supporting
model and obtained evaluation metrics including content and detail older adults' digital journaling compared with a Baseline system.
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Figure 3: (A, Al) Part of Ul of Edit View. Older adults could 6 choose smart editing to trigger prompt-based paragraph revision
assistance and 7 refer to the color-coded indicators that re ect consistency between user input information and generated
content for editing (to be better aware of and control generative Al's hallucination.) (B, B1) Ul of Chatbot View. The chatbot
would guide older adults in idea organization. At any time, users could ask for 8 sample text generation help and 9 request a
full-text regeneration with their revision ideas or add the generated content to Edit View.

Table 2: Di erent user input information cases for consistency score calculating

View Cases User Input Information

. Sample Text Generation  Conversation History

Chatbot View Full-text Regeneration Conversation History + Revision Idea
Edit View Paragraph Smart Editing Original Paragraph + Revision Idea

Figure 4: Logic ow of the color-coded indicator. JournalAlde assesses consistency between user input and generated text using
GPT-4 scores for each sentence, and the paragraph's score is a weighted average of those. Di erent shades of yellow are used to

indicate the score.
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completing the writing of digital journal, participants were asked

to Il out a questionnaire about their interaction experiences. They
were subsequently interviewed to elaborate on their questionnaire
responses, provide feedback on the system, and express their ex-
pectations for future system improvements.

5.3 Evaluation Metrics and Hypotheses

Drawing from the evaluation methodologies and frameworks uti-
lized in prior studies f14, 55 89, we assessed the systems based on
System Usefulness encompassing User Empowerment and Engage-
ment and Writing Outcome Analysis, as well as System Usability.
Details of the evaluation metrics and hypotheses are as follows:

5.3.1 User Empowerment and Engagerrergsponse to the in-
sights drawn from the formative study and related work, we as-
sessed the systems' assistance in boosting con dence, enhancing
writing ability, and fostering engagement throughout the digital
journaling process. Speci cally, we inquired participants about their
perceived overall writing ability support and assistance in organiz-
ing ideas and choosing words for writing as a measure of writing
ability support. To measure user engagement, we adopted Brien's
engagement modeBd as a theoretical framework and derived the
guestionnaire with reference to previous work [56, 92].

5.3.2 Writing Outcome AnalysiSonsidering digital journaling as

Figure 5: Ul of the Baseline system. Older adults can insert a predominantly subjective task involving sharing and recording
images, add/edit text blocks, and arrange elements' order via life experiences§1], we conducted an outcome analysis by asking
drag and drop. users to subjectively rate their writing output on overall quality,

accuracy in expressing emotions and thoughts, and willingness to

share it with others.
In the following sections, we will discuss our design of the Base-

line system, participant recruitment, study procedure, as well as 5.3.3 System Usability interactive support systems, the addition

evaluation metrics and hypotheses. of helpful features often leads to system complexity and di culty
in learning and using 81]. To assess system usability, we followed
5.1 Baseline System previous work and adopted a shorter version of the System Usability

To understand the e ectiveness of JournalAlde and fully explore the ~ Scale §, 58 to evaluate three aspects: ease of use, ease of learning,
incorporation of generative Al technology in older adults' digital ~ @nd willingness to reuse.

journaling, we compared JournalAlde with a Baseline system that
only o ers basic Edit View to preserve basic editing capabilities.
Speci cally, in the Baseline system we removed all LLM-based func-
tionalities and color indicators, retaining basic functionality such
as text and image input, modi cation, and the ability to drag and
rearrange blocks of content. Users can use these reserved features H1 Compared to the baseline, JournalAlde more e ectively sup-

5.3.4 HypothesedournalAlde is expected to boost the con dence
and writing ability of older adults while providing a more engaging
experience during digital journaling and maintain good system
usability. Therefore, we formulated the following hypotheses:

for creating digital journals. ports older adults' con denceH19), ability (H10, and foster
engagementh 19 during the digital journaling process.
5.2 Participants Recruitment & Study Procedure H2 Compared to the baseline, JournalAlde demonstrates a more

signi cant improvement in older adults' digital journal writ-
ing outcomes in terms of self-perceived overall quality2g),
accuracy of expressiorH2h), and willingness to shareH29.

H3 Compared to the baseline, JournalAlde exhibits better system
usability regarding ease of useH39), ease of learning
(H3h and willingness to reuse K139.

We recruited 24 older participants (20 female, 4 male; age range
60-84) through online advertising, word-of-mouth, and snowball
sampling at a local senior community. To mitigate the potential
impact of variations in individual writing abilities and experiences,
participants were randomly assigned to experimental (indexed P1
to P12) and baseline groups, with 12 participants in each group,
to interact with di erent systems. During the user study, partici-
pants were rstintroduced to the basic features and usage of the © Results of Study 1

system, followed by a practice and a question-and-answer session.We collected participants' ratings on the support for their con -
After participants became familiar with how to use the system, they dence, writing ability, and experience engagement, as well as the
began creating digital journals using the assigned system. After self-perceived quality of their writing outcomes during the digital
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journaling process. Additionally, we also gathered participants' rat-
ings on the system usability during the interaction with JournalAlde
and Baseline systems, as well as participants' subjective ratings on
their writing outputs. All the questions in the questionnaire fol-
low the 7-point Likert scale, where 1 represents the most negative

Shixu Zhou et al.

into writing (P2, P3, P12) after reading others' entries and to have
a more global assistant with features like a cute avatar and voice in-
teractions to invite participation. When discussing journal sharing
and writing communities, participants mentioned their preference
for customizable sharing options, such damily and friends (P2,

stance (strongly disagree) and 7 represents the most positive stance P4) andinterest groups like reading and poetry writing12). Ad-

(strongly agree).
We conducted the Mann-Whitney U tesbf] on participants'
di erent ratings on the JournalAlde and Baseline systems to gain a

comprehensive understanding and assessment. Following previous

work [18 30, 85, we calculated the test statistic, p-value, and the
corresponding e ect sizé\for each hypothesis, as shown in Table
3. Under the current sample size (N=24), we used G*Pweecon-
duct post hoc power analysis. All hypotheses in H1 were accepted
with power level greater than 0.85 and other accepted hypotheses

ditionally, some also expressed interest in collaborative writing,
hoping to work with friends to learn and improve their writingP5,
P11).

Edit View. All participants (12/12) chose to rst generate some
sample text using the Chatbot View and then modify it in the
Edit View. There were totally 56 paragraphs generated by the LLM
of which 27 paragraphs were edited by participants. Additionally,
more than half of the participants (7/12) expressed that the color-
coded indicator could serve as a reference for them to locate the Al

reached power level of at least 0.81. Therefore, the sample size we mistakes and revise paragraphs involving Al-generated content.

selected was adequate for our evaluation.

6.1 System Usefulness

6.1.1 User Empowerment and EngagerAsrghown in Figure

6, in comparison to the Baseline system, the Mann-Whitney U
test scores indicate that participants felt signi cantly more sup-
ported in terms of their con dence* = 14100 ? Y 0007 and
ability (* = 14400 ? Y 0°001) when using JournalAlde for digital
journaling. ThereforeHlaandH1bare accepted. Furthermore, par-
ticipants using JournalAlde also reported signi cantly higher levels
of engagement+( = 13050 ? Y 0°00) as illustrated in Figure 7a,
Hl1caccepted. According to Cohen's proposed e ect sizand the
threshold [L§, the e ect sizes of the test on con dence(. Size
=083, ability (E . Size= 0"86), and engagement(. Size= 069

all show a large e ect [ = 05), which implies the signi cant im-
provement magnitude about user empowerment and engagement
of JournalAlde.

6.1.2 Writing Outcome AnalysRegarding the writing outcome,
participants using JournalAlde reported signi cantly higher levels
of self-perceived overall quality: (= 13600 ? Y 0001, accuracy

of expression}{ = 12050 ? = 0'002 and willingness to share*( =
13400 ? Y 0001 compared to those using the Baseline system
(Figure 7b), leading to the full acceptancetd?. In general, most
participants (9/12) explicitly mentioned that JournalAlde helped
improve their overall writing quality and made them more willing
to document and share their lives in the digital journaling form.

6.1.3 User Feedback on Functional Vigabetter understand the
roles and e ects of di erent views (Square, Edit, and Chatbot View)
and their features in system usefulness, we also asked participants
in interviews to elaborate on their evaluation of the speci c views
and how they perceived the support provided.

Square View.Most participants (9/12) indicated that the Square
View inspired their interest in starting a digital journal and fos-
tered their willingness to learn from peers. Speci cally, participants
commented that viewing peers' work with comparable levels could
boost their con denceand even spark competitive thoughtgo
begin writing. Participants also expressed a desirelde coaxed

Shttps:/iwww.psychologie.hhu.de/arbeitsgruppen/aligemeine-psychologie-und-
arbeitspsychologie/gpower

To gain a deeper understanding of how participants interacted
with color-coded indicators, we tracked the consistency scores
for generated content as well as participants' editing activities.
The results show that participants tend to edit paragraphs with
relatively lower consistency scores, as shown in Figure 8. Notably,
the average consistency score for generated paragraphs was 0.71,
and participants made 21 edits to paragraphs with consistency
scores below this average and only 6 edits to content above this
average. Such results also re ected participants using color-coded
indicators as a reference when editing Al-generated content.

Furthermore, although participants expressed a desire for Al to
further help revise their writings during interviews, only a minority
of participants (3/12) used the smart editing feature. Participants
mentioned that despite having watched the example use cases,
they were still unsure abouthow to formulate the prompt(P11)
and how Al can help (P10), which hindered them from using such
prompt-based regeneration features. Regarding the automatic photo
captioning, participants generally found it a useful feature, but they
also noted that the generated captions needed further re nement
as they sometimes failed to consider the context, resulting in cold
descriptions that were purely informative and lacked emotional
expression. For example, P2 saidwould prefer to write "Aerial
yoga, my favorite' than "A woman is doing a yoga pose'".

Chatbot View. Regarding the Chatbot View, most participants
(10/12) expressed that the question-and-answer sharing mode with
the chatbot helped them to recall details, guided their thinking
direction, and the sample text generation also helped their writing
ability in language expression. P8 saitt,can guide the direction
of my thinking and memories and provide some beautiful and rich
expressionsHowever, participants also mentioned cases where
the chatbot's questioning was eithedivergent from the expected
writing direction or wenttoo much into detailsFor example, when
P4 compared food from her travel destination to her hometown,
the chatbot asked about her perception of the lattéris di erent
from my expected writing topic [emphasis on travel experiences].
explained P4. Also, there were also cases where the LLM did not
preserve the user's emotions. For instance, P9 described an unpleas-
ant experience, but the generated text downplayed this negative
emotion and sublimated it into an unpleasant but also memorable
experience, which could be attributed to the restriction policy of
existing LLM services to avoid the generation of negative content.
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Table 3: The statistical analysis of user feedback using Baseline and JournalAlde, where the p-value (+: .050 < p <.100, *:p <.050,
**:p <.010, ***:p < .001) and e ect size are reported.

Category Factor Baseline  JournalAlde Statistics_ Hypothesis
Mean(S.D.) Mean(S.D.) U p-value Sig. E.Size
Con dence 3.42(1.56) 6.50(0.52) 141.00 <0.001  *** 0.83 Hla accept
Experience Ability 5.25(3.49) 18.92(1.78) 144.00 <0.001  *** 0.86 H1b accept
Engagement 24.33(7.64) 37.17(3.33) 130.50 <0.001  *** 0.69 H1c accept
Fhk 0.77 H2a accept

Overall quality 3.42(1.24) 5.92(0.67) 136.00 <0.001

Outcome  Accuracy of expression  4.33(1.61) 6.33(0.65) 120.50 0.002 b 0.58 H2b accept
3.17(1.27) 6.08(1.08) 134.00 <0.001  *** 0.75 H2c accept

Willingness to share
Ease of use 5.50(1.00) 6.17(1.03) 99.00 0.056 + 0.33 H3areject
Usability Ease of learning 5.67(0.89) 6.00(1.48) 94.50 0.092 + 0.27 H3b reject
ek 0.76 H3c accept

Willingness to reuse 2.92(1.83) 6.33(0.65) 135.50 <0.001

(a) Ratings on con dence support (b) Ratings on writing ability support

Figure 6: Participants' ratings of con dence and writing ability support of JournalAlde and Baseline (***: ? Y '00)

(a) Ratings on experience engagement (b) Ratings on writing output

Figure 7: Participants' ratings of their experience engagement and writing output (**: ? Y '01Q ***: 2 Y "00)
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Figure 8: Participants' editing behavior on Al-generated content. The horizontal axis represents the consistency score between a
participant's input and Al's generated content (see section 4.1.4 for calculation details), while the dots signify editing operations.

Additionally, participants reported a preference for Al-generated
content to align with their personal style, while having an accept-
able polishing threshold (P2, P7, P8). P2 explainkdppreciate
elegant expression, but if my writing is at a fth-grade level, then
polishing it to a junior high school level is enough, | don't want it to
be too exaggeratedn terms of engagement, four participants (P2,

more time to familiarize themselves with the system and Al func-
tionalities. Building on prior research that highlight the value of
eld studies [64, we are motivated to further explore the e ect and
usage of JournalAlde in more natural environments through a eld
deployment study.

P7-8, P12) explicitly mentioned that seeing the articles generated 7 Study 2: Field Deployment Study

increased their con dence and enjoyment in writindt gives me

To better understand the e ects and usage patterns of JournalAlde,

a sense of control over the writing process, which makes me moige conducted a second study in the form of a 10-day eld deploy-

con dent, added P8.

6.2 System Usability

Participants expressed a signi cantly higher willingness to use
JournalAlde agair#( = 13850 ? Y 0001, H3caccepted. However,
the rating of ease of use is only marginally highet (= 9900 ? =
07056, and there is no signi cant improvement regarding ease
of learning ¢ = 9450 ? = 0'099 when comparing JournalAlde
to the baseline. Thereford{i3ais marginally accepted an#i3b
is rejected. Despite this, JournalAlde still received high average
scores in terms of ease of usé'40= = 6"17%( =103 and ease
of learning ('40= =600 ( = 148, indicating its good usability.
Moreover, additional features in JournalAlde introduce more
learning costs during the participants' initial attempts to use it,
especially for the commonly less tech-savvy older adult popula-

ment with 6 older adult participants.

7.1 Updates on JournalAlde System

To enhance the eld deployment study while preserving the overall
design, we made several improvements to JournalAlde. First, we
implemented basic login functionality, user management features,
and logging to track users' interactions with di erent features. We
also modi ed Square View to display writings by our eld study
participants. Additionally, results from Study 1 showed that older
adults had di culty with the prompt-based regeneration features
and found image captions disconnected from the context. To ad-
dress these issues, we analyzed commonly used revision types in
writing and tailored them to our context24], designing prompt tem-
plates for our regeneration features. The templates were sampled
from three revision categories: (1) formal changes, (2) meaning-

tion. This tool is useful, but | need time to learn and become familiar preserving changes, and (3) meaning changes. We upgraded the

with its functions to use it e ectivelysaid P2. Four participants
also explicitly expressed their unfamiliarity and uncertainty with

LLM to GPT-48, leveraging its text and vision capabilities to im-
prove image captioning by incorporating both the image content

Al-related functions (P1, P7, P10, P11), which may impose more and the user's existing text.

learning e ort. P1 mentioned,| rarely use Al tools in my daily

life, so it will take me some time to become familiar with the usage 7.2 Participants and Study Procedure

patterns before | can use it with con dence.

In summary, JournalAlde demonstrated signi cant e ectiveness in
empowering older adults' digital journaling regarding con dence,
writing ability, and engagement in our lab setting user study. Par-
ticipants appreciated the Chatbot View's question-and-answering
sharing and the sample text generation features, which helped them
organize and articulate their ideas more e ectively. They also noted
that viewing peers' work and collaborating with the chatbot as-
sistant increased their con dence and made the writing process
more enjoyable. However, participants also indicated a need for

We held two informational sessions for individuals interested in
the study, which was advertised online, through word-of-mouth in

a local senior community, and via follow-up invitations to partici-
pants from Study 1 who had expressed further interest. As a result,
six participants (5 female, 1 male; age range 60 78; 2 from Study 1;
indexed P1 to P6) formally signed up for the study. We introduced
how to use the JournalAlde system and encouraged participants
to complete at least four writings using it. To better assist older

Shttps://openai.com/index/hello-gpt-4o/
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8.2 Older Adults' Interaction with LLM

handout and made a WeChat group for any questions and discus- oyerall, our participants engaged in a total of 576 messages with

sions. After completing the 10-day study, participants were invited
to participate in interviews. Drawing insights from previous work
on human-Al collaboration 38 50, older adults' content creation,
and results of our Study 1, our interview protocol focused dn:
Participants' existing journaling habit®) Perceived support for
user empowerment when using the syste() Impressions and
user experience with JournalAldé4) Perceptions of agency, au-
thorship, and reliance in collaborating with LLM, an@) Expected
features and improvements for the system.

8 Results of Study 2

Totally, we have 36 pieces of writings composed by participants,
except one participant who completed 3 writings, all other members
nished at least 4 writings.

8.1 User Empowerment: Con dence, Motivation

and Writing Ability
All participants indicated that our JournalAlde system supports
their con dence and writing abilities. In terms of con dence and
motivation, participants noted that the system boosts their con -
dence intrying di erent writing genres (P5). And italso encourages
them to get motivated and curious about learning new technologies
(P2) introduced through writing activities, where their interests in
both writing and technology mutually reinforce each other. Fur-
thermore, participants highlighted their diverse goals for sharing
of writings. These include using sharing to motivate themselves to
persist in their learning activities (like calligraphy, painting, and
chorus, commonly popular in participants), documenting positive
life experiences to inspire others, fostering community connections
through shared topics, and updating distant relatives on recent
events. Our design of Square View can also facilitate and expand
such writing and sharing activities and the associated bene ts. For
instance, P5 shared that part of her motivation for writing and shar-
ing is learning from other participants Seeing others write today
makes me feel more motivated to write as weth added.

Regarding writing ability, participants expressed that our system
can improve e ciency (P2-3),help polish expressiongP1, P6)
and elevate the theme of the writingP5). Nevertheless, when it
comes todeep psychological though@nd nuanced descriptions
participants found that the system's e ectiveness in capturing and
describing is relatively limited (P2-4). Such perceived limitation
could be partly attributed to the current information collection
process, which primarily relies on the question-and-answering in
the Chatbot View. As participants sometimes only provide short
responses or keywords, it may lead to insu cient capture. Ad-
ditionally, participants highlighted the need for tailored support
to various writing genres (P2, P5). For instance, di erent topics
like documenting travel experiences and expressing personal
re ections require di erent structures and thematic focuses. For
long-term development of writing ability, participants acknowl-
edged that while Al can assist their writing, genuine improvement
in writing ability requires consistent practice, time and accumula-
tion of experience.

the LLM in the Chatbot View and used the regeneration feature 24
times.

Chatbot Q&A. All participants agreed that the chatbot's Q&A
feature e ectively guided their thinking and helped expand their
ideas and enrich their perspectives when describing events. It also
encouraged them to think and re ect (P1-2). However, as observed
in Study 1, the chatbot occasionally asked questions that some par-
ticipants felt diverged from their intended focus. This issue was
discussed further during the interviews. In terms of the question
quality, participants still noted that there were cases where the
questions lacked speci city and direction (P4), leaving them con-
fused and uncertain about the quality of the subsequent generated
text (P1). Additionally, although the Chatbot View was designed
to allow participants to generate sample text at any point during
the conversation, some participants reported that the chatbot con-
sistently asked questions from di erent perspectives. This often
prompted them to respond to the questions instinctively (P2-3, P6),
which might a ect their perception of the question quality, espe-
cially when older adults have already shared a lot, but the questions
continue to come up.

Prompt-based RegenerationFor the regeneration assistance,
participants still reported a low use rate and most of them relied
on the provided prompt templates rather than crafting their own
(3/24). Some participants expressed uncertainty about how to use
the feature e ectively (P1-2, P6) and a fear of making mistakes
(P2). Speci cally, for the prompt templates, the type of Meaning-
preserving Changes was leveraged most, whereas the other two
types were used far less often. Details on the number of uses and
speci ¢ prompt template examples can be found in Table 4.

Color-coded Indicator. Regarding the color-coded indicator,
participants reported either not noticing it at all or noticing it but
not using it as a reference. This contrasts with the results of Study
1, which may be attributed to the lab setting where we provided
help and explanations about the features midway through to help
keep their memory of the features fresh. And older adults may be
less sensitive to subtle design cues like this. Although the indicator
was not used much, participants (P3, P5) still highlighted their
sensitivity to errors in journals and expressed a desire for a feature
that could highlight areas where the LLM is uncertain and may
contain knowledge errors.

Image Captioning. In terms of the updated image caption, all
participants praised it for accurately capturing the information in
the image and producing beautiful, contextual descriptions. Inspired
by this, participants (P1, P4) expressed interest in a future feature
that allows them to upload photos rst and then engage in con-
versations with the chatbot. Such a feature could help users recall
memories while also providing the LLM with a clearer contextual
understanding.

Usage Pa erns, Behaviors, and Existing Journaling Habits.
From the interviews and usage logs, we observed di erent usage
patterns between participants with a Regular Journaling Habit
(P2, P5) and those engaging in Event-Driven Journaling (other
participants). Participants with event-driven journaling habits pri-
marily used the Chatbot View to initiate new journal entries. On the
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Table 4: Revision Types, Number of Uses, and Prompt Template Examples

Revision Types #of Uses | Template Examples
1 Please check and correct my typos and punctuation errors.
Formal Changes —
2 Please check and x my grammatical issues.
) . 6 Help me remove unnecessary words to make this writing more
Meaning-preserving Changes . : L .
concise while maintaining its meaning.
10 Help me rewrite this passage to make it more engaging while pre-

serving its original meaning.
Help me add some vivid descriptions to expand this piece of writing.
0 Add some details to make the background of this writing clearer.

N

Meaning Changes

other hand, participants with regular journaling habits would also  to write a few sentences and let the Al generate an artighéle
import their previous writings into the system, seeking assistance others prefer tofully engage in the process and write more content
to re ne and polish their content, as well as utilize features like  themselves
image captioning to enrich their existing entries. These di erences
extended to their expectations for LLM assistance. Participants ) .
with regular journaling habit expected feature that provides writ- 9 Discussion
ing frameworks or helps re ne their initial drafts. Nevertheless,  Previous work on older adults' journal writing has primarily demon-
those with event-driven journaling habits leaned toward the sample  strated the bene ts of writing through workshopsH1, 57 or fo-
text generation, where the LLM could create drafts based on their cused on speci ¢ support subcategories, such as voice-based as-
input, which they would later revise and modify to suit their needs.  sistance for those with vision loss, or basic daily activity archives
. . [8, 26, lacking creative writing assistance. Our work rst identi-
8.3 Agency, Authorship, and Reliance When ed the challenges that older adults face in the digital journaling
Collaborating with LLM process, along with their preferences for technical support. Then

Although participants initially reported instinctively answering the ~ We developed and explored a support approach that encompasses
Chatbot's questions, some gradually developed proactive control Vicarious experience-based con dence building and LLM powered
over the collaboration with the LLM. From the chat logs, we ob- Writing as§|stance. Through user studies |n_both laband e_Id (_jeploy-
served instances where participants attempted to change the topic - Ment settings, we demonstrated the e ectiveness and signi cance
(P4) or instructed the chatbot to skip this part (P1). Speci cally, ©f JournalAlde while also identifying several key discussion topics,
P4 added,lt's important to have a rough outline beforehand, and SUCh as agency and transparency of Al writing assistance for older
actively provide key points and information [to the Al] to guide the dults, individual di erences like existing journaling habits and po-
content and control the direction of writing. sitioning of journaling in support requirements, and opportunities

Regarding authorship, participants expressed con icting opin- for collaboration and sharing among peers. We discuss the insights
ions. While some attributed authorship primarily to themselves ~&nd design considerations derived from our user studies ndings,
(P1-4), others felt the Al's major contribution made the work feel @S Well as the limitations and future work.
less like their own (P5-6). Additionally, P3 took a more moderate
view, stating that there was an expectation of writing anid the

Al introduces signi cant new content beyond what | originally imag- 9.1 Agency and Transparency of Al Writing

ined, it feels like it doesn't belong to me. If it's consistent with my Assistance for Older Adults
expectations, then it still feels like it belongs to me, even with a lot ofOur results suggest that older adults may instinctively continue
polish. answering the LLM chatbot's questions, where some of the unex-

Similarly, although all participants agreed that writing served  pected questions could get them confused. This tendency could be
both to document daily life and as a form of cognitive training, related to older adults' unfamiliarity with the technologys, 19
their perspectives on reliance on Al and its impact on cognitive and preference for thorough reading and learning over skimming
training varied. Some participants expressed little concern about the content B§. Speci cally, the unfamiliarity with the technology
cognitive training being diminished during writing, arguing that Al may make it challenging for them to understand the reasoning pro-
primarily helps reduce the burden of corrections and descriptions, cess behind the chatbot, while their preference not to skim content
while the thinking process is still their own (P4). They indicated could make them hesitant to jump out from the conversation. In
that they would actively revise and create content themselves (P3-4) this case, even if the LLM chatbot may eventually collect su cient
while also learning from the Al (P1). However, some participants information after multiple rounds of conversation, such incidents
also expressed concerns that excessive reliance on Al could lead to may cause confusion, a ecting older adults' engagement and in-
cognitive decline, making them mentally lazy over time (P2, P5-6). teraction with Al assistanceqd. To alleviate this issue, strategies
In addition, these di erent perspectives may also be related to the can be designed from di erent directions: Enhancing the speci city
older adults' existing journaling habits, position of and purpose for  of the chatbot's questions and Increasing the transparency of the
writing. As P2 mentioned, some people may sometimes just want system perceived by older adults.
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Enhancing the Speci city of Chatbot Questions : Drawing
insights from our study ndings, future systems could allow older
adults to pre-input images and describe their ideas along with them.
This is an approach they can start using the LLM chatbot aligning
with their existing habits and preferences for creating image-centric
social media posts73. Furthermore, this approach could not only
enhance LLM's understanding of contextual information to improve
question and text generation, but also mirror a familiar interaction
ow and intuitive user experience for older adults, thereby con-
tributing to their engagement during interactions.

Increasing System Transparency for Older Adults : To in-
crease older adults' perceived transparency and reduce confusion
when encountering unexpected chatbot questions, future systems
could investigate ways to provide a writing framework and visual-
ize the writing progress. For example, the system could implement
a owchart to envision the writing path, which allows users to
preview the existing writing plan and several possible future di-
rections and steps, enabling them to make their preferred choices.
Additionally, the follow-up questions from the chatbot could also
be improved by o ering alternative categories and options, giving
users more control over the interaction. In this way, the system
could help older adults understand the writing trajectory and reduce
the feelings of uncertainty and getting lost.

9.2 Explicit and Automated Assistance for Older
Adults

In our JournalAlde system, we implemented the color-coded in-
dicator to help older adults adjust the generated content to their
preferences, and prompt-based regeneration to support idea input
and content revision. Although the color-coded indicator was found
to be useful in Study 1, likely due to the controlled lab setting, both
features were reported to be either unnoticed or infrequently used
during our eld deployment. Speci cally, the limited use of the
color-coded indicator may be attributed to the system already re-
quiring older adults to adapt to and learn unfamiliar functionalities.
It might be di cult for older adults to take such subtle visualiza-
tion into account at the same time, especially during a cognitively
demanding task like writing #0, 83. On the other hand, the low
usage of the regenerative feature may result from the high degree of
freedom it provides. As participants mentioned, they were hesitant
to try it out of fear of making mistakes or uncertainty about the
results. This is further evidenced by their preference to use the pro-
vided prompt templates rather than create prompts independently
in our eld deployment.

Future systems could o er more intuitive and explicit cues for
identifying potential mistakes made by the LLM. For example, as
participants suggested, the color-coded indicator could highlight
words or sentences that might contain knowledge errors or halluci-
nations. Tapping on these highlighted sections could then reveal
the potential issues along with suggested directions for revision.
For regeneration, future work could explore more contextualized
prompt templates that adapt to the older adults' input. Addition-
ally, after the user writes a section, the system could proactively
o er lightweight suggestions, such as word and phrase adjustments,
coherence improvements, or clarity checks. This approach would
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reduce the needs on user-initiated prompts, making the feature
more seamless and accessible for older adults.

9.3 Older adults' Individual Factors and
Comfort Level for Writing Assistance

Our study results suggest that older adults' existing journaling
habits and their positioning of the writing task may in uence their
comfort levels with technical assistance, as well as their percep-
tions of authorship and cognitive reliance. For instance, participants
with regular journaling habits in our eld deployment expressed
concerns that long-term use of such tools might lead to reduced
cognitive e ort, contradicting their intention to use digital jour-
naling as a form of cognitive training. In contrast, others viewed
the tools as valuable for e ciently capturing life events in written
form. Participants also expressed varied preferences regarding the
desired features of LLM-based assistance.

To address these di erences and better accommodate with older
adults' diverse preferences and comfort levels, future work could of-
fer tailored assistance levels based on individuals' goals and writing
habits. For instance, future systems could collect older adults' in-
formation about existing journaling habits, literacy levels, previous
writings, and their expectations for the current journaling expe-
rience. For those prioritizing e ciency, stronger assistance could
provide more automation of generation, revision, and polish of text.
For those focused on cognitive engagement, lighter assistance may
involve question sca olding and providing writing frameworks,
rather than direct generating texts to guide deeper exploration and
learning, as well as proposing new topic for writing re ection. Addi-
tionally, incorporating such user-speci ¢ information would enable
LLM to better understand individual writing styles and provide
more personalized support, enhancing writing empowerment and
satisfaction.

9.4 Engagement and Motivation for Older
Adults to Participate in Digital Journaling

Previous research has found that older adults are often motivated to
adopt digital journaling through the in uence and encouragement
of others [L5. To enhance older adults' con dence and motivate
them to engage in digital journaling, JournalAlde o ered the Square
View to communicate the bene ts of digital journaling in text form
and showcase the works of other participants according to the self-
e cacy and expectancy theories for writing$4, 70. In our studies,
participants indicated that viewing other participants' writings
was interesting and motivated them to start writing themselves
while also mentioned the desire to collaborate with friends to learn
from and support each other. Therefore, future work could include
more collaborative and social support features, such as providing
common topics for group members to re ect on and write together,
as well as exchanging and commenting on each other's journals.
Additionally, such features should be carefully designed to be more
peer-based and conducted within closed groups. Otherwise, as our
formative study re ects, direct exposure to the larger community
may in turn hinder older adults' participation.

Building on patrticipants' feedback, which highlighted a prefer-
ence for being invited to participate, and to better guide older
adults during their on-boarding process using a technology support
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tool, the Chatbot View could be expanded into a global guidance
assistant. The assistant could feature a lively avatar with emotional
expressions and voice interactions, which are elements shown to im-
prove older adults' acceptance and engagement in previous studies
[20 80. Moreover, the assistant could be designed with appropriate
proactivity [729 to prompt older adults to write after they nish
reading some other people's works in the Square View, and facil-
itate the communication of editing suggestions in the Edit View,
enhancing overall user engagement.

9.5 Limitation and Future Work

First, our goal was to design and develop a tool that provides general
support in digital journaling for older adults, where we did not
focus on catering to some individual factors, such as di erences
in existing journaling habits and abilities among older adults. As
suggested in our results, these di erences may result in di erent
comfort level and perception of LLM assistance between di erent
user groups. Additionally, most participants in our user studies
were female, and thus it is unknown whether gender may a ect the
ndings or not. In future work, it would be bene cial to investigate
the possible diverse needs resulting from these factors and design
more tailored support for speci ¢ user groups accordingly.

Second, our work utilized the GPT-4 APIs for implementing the
chatbot dialogue and sample text generation features. Although
most older adults found that the generated content accurately ex-
pressed their thoughts and emotions, there were also instances of
inaccuracies like downplaying the negative emotion and sublimated
it into an unpleasant but also memorable experience (P9). In future
work, more complex frameworks can be proposed to build such
LLM-powered systems for older adults' digital journaling. Speci ¢
modules can be designed to handle the generation of relatively
negative outputs and preserve user's intent and emotions.

Third, although our user study included a eld deployment, we
did not conduct a more extensive long-term evaluation of Jour-
nalAlde. In our deployment study, participants' impression of us-
ing JournalAlde was still more like experiencing new technology-
assisted writing in a familiar environment. Future research could
focus on conducting longitudinal studies to evaluate the sustained
support and e ectiveness of JournalAlde, exploring changes in
user behavior, adaptation patterns, as well as length and content
enrichment in writing outputs.

10 Conclusion

In this work, we introduced JournalAlde, a tool powered by large
language model (LLM) designed to support digital journaling for
older adults. Through a formative study, we identi ed challenges
older adults encounter during digital journaling in terms of con-
dence, writing ability, and sustained attention, as well as their
preferences and needs for technical support. Based on those nd-
ings, we derived four design goals to guide the development of
JournalAlde. Through a between-subjects user study and a 10-day
eld deployment study, we demonstrated the e ectiveness of Jour-
nalAlde on supporting older adults' digital journaling and investi-
gated their user experiences, expectations, and perception of LLM

Shixu Zhou et al.

writing assistance. Finally, we discussed the insights and design con-
siderations for future systems aimed to support digital journaling
for older adults like JournalAlde.
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A Prompts for Calling LLM
A.1 Chatbot Conversation

You are an assistant who helps the older adults write digital journals.
You should ask questions based on the information provided by the
older adults to help them recall and talk about their experience and
ideas. Please note: First, please only ask one question at a time. Second,
the questions need to be short and uncomplicated. Third, use a gentle
tone to encourage the older adults to recall and think.

A.2 Text Regeneration

You are an assistant who helps the older adults write digital journals.
Next you will receive a piece of text and the older adult’s modification
ideas. Please make modifications based on the older adult’s ideas.

A.3 Consistency Scoring

You are an assistant who helps evaluate the consistency between
the generated text and user’s description. I will give you the user’s
description and a generated sentence. Please use a decimal number
between 0 and 1 to answer the consistency between the generated
sentence and the user’s description.

User’s description: <User Input Information>

Generated sentence: <Generated Sentence>

B Original System Interface

The original system interfaces are shown in Figure 9 & 10. The
translation strategy used to produce the figures in the Section 4 is
Google Translate.
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Figure 9: Original interface of Figure 2

Figure 10: Original interface of Figure 3
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