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Abstract
People’s annotations on books can serve as valuable traces for peo-
ple to revisit their past thoughts, emotions, and other experiences.
For e-books, however, the lack of physicality and their e-reading
infrastructure make it difficult for people to revisit them as these
traces continue to accumulate in digital archives. In this paper, we
describe the design and deployment of Quologue, an LLM-powered
web application that allows users to reconnect with their e-book
highlights through ongoing dialogue and stepwise interactions. We
conducted a field study with 10 participants over 8 weeks. Our aim
was to investigate the reflective and self-expressive potentialities
of personal e-book metadata; and to learn about any opportuni-
ties and tensions that emerge from surfacing one’s data with a
generative AI model. Findings revealed that Quologue generated
diverse reflective experiences and influenced participants’ current
digital highlighting practices. We conclude with implications and
opportunities for future HCI studies and practice.

CCS Concepts
• Human-centered computing; • Interaction design; Inter-
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studies in interaction design;;
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1 Introduction
Books and the everyday practice of reading have played important
roles in people’s lives, enabling a wide range of experiences, in-
cluding personal growth [49], knowledge acquisition [12], identity
construction [16, 37], and ways of socially connecting to others
[90]. To further engage with books, people make annotations (e.g.,
highlights, making notes in the margins) to mark ideas that they
may find personally significant, confusing, or to indicate agree-
ment or disagreement [83]. Annotations also serve as a tool to
show one’s ownership of the book or to pace one’s reading speed
by slowing down to log a reflective annotation [27]. With the rise
of electronic books (e-books), reading text and annotating through
digital media is becoming increasingly convenient via technologies
such as mobile devices, e-readers, e-ink, and e-reading platforms
like Amazon Kindle [58]. There are e-book reading platforms on the
market (e.g., Kindle, Kobo) that simulate annotative features that
involve creating highlights, margin notes, and bookmarks. These
traces people make on e-books are then recorded in digital archives
as metadata, providing people with precise histories of their anno-
tative reading practices with books. Considering that people often
choose e-reading for these features which print books cannot afford
[38], digital annotations can offer unique, highly meaningful traces
of personal data, especially for avid e-book readers.

As e-books continue to gain traction, the growing archives of
e-books and readers’ interactions with them pose new issues and
opportunities for the HCI community. Unlike print books, which
occupy visible spaces in people’s homes and prompt them to be
casually revisited over time [33], e-books largely do not occupy
a physical space, remaining largely invisible in everyday life. As
e-book archives grow larger, this tension can create barriers for e-
book readers to revisit their potentially valuable resources that are
tied with past thoughts, emotions, experiences, and reminders for
future actions [73, 82]. This problem leads to missed opportunities
for self-reflection since re-reading these traces can have effects
closely tied to identity, helping us notice changes in ourselves or
experience the same text providing a familiar sense of comfort [33].

Yet, there is limited knowledge on strategies and concepts that
could inform how we can promote reflective experiences with e-
book metadata. In parallel, there is an ongoing concern in the
HCI community to develop alternative approaches for people to
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Figure 1: The user interface of Quologue. The user sees three keywords—interdependence, paradox, and philosophy—on
Quologue without knowing which book or highlight these keywords are generated from. For the duration of the week, the
user’s task is to work on a short reflection using the keywords in the bottom textbox.

experience their personal data in more creative, expressive, and
open-ended ways [14, 20, 21, 50, 66, 100]. However, examples illus-
trating how such engagements with personal e-book data can be
mediated through the creation and study of new design artifacts
remains underexplored in the HCI community.

In this paper, we reimagine e-reading as dialogue-like interac-
tions that continue to unfold after the first reading. Our aim is to
prompt readers to revisit and recontextualize their digital past in the
present. To mobilize conventional data archives into materials for
conversational interactions, generative AI can be a potentially valu-
able tool based on its semantic comprehension abilities. As more
HCI researchers are exploring the potentials of generative AI for
personalizing user experiences [48] and enabling meaning-making

with personal data [4, 98], it is timely to consider the benefit, fric-
tions, and limits of new ways for revisiting one’s personal metadata
through ongoing dialogue.

Our design research inquiry is guided by the following questions.
Considering reading as a lifelong practice, how can personal e-book
metadata be mobilized as a resource for an alternative way of e-
reading that encourages self-reflection over time? In what ways
might generative AI be leveraged as a resource to help engage
with one’s digital archive in a valuable way? And, in what ways
could surfacing one’s digital traces on e-books influence people’s
awareness of their own personal data and their digital reading
practices?
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To pursue these questions and ground our own thinking in this
emerging space, we engaged in a Research throughDesign (RtD) [30,
108] process that ultimately led to our creation and implementation
of Quologue—a web application integrated with a large language
model (LLM) that enables users to express themselves by using their
own e-book highlights as a resource (Figure 1). Our RtD process was
inspired by the concept of slow technology [35, 67], which we used
as a generative theoretical lens to explore the temporal, interpretive,
and biographical qualities of e-book personal data. In its final form,
Quologue does not provide access to full e-books or the surrounding
context of highlights; instead, it operates solely on the highlight
data users choose to upload. Each week, the system selects one
highlight at random from a user’s archive and generates three
keywords through thematic analysis. Initially, Quologue reveals
only these keywords—without the quote, book title, or author—
prompting users to reflect and write a short interpretation based
solely on this abstract metadata. Once a reflection is submitted,
Quologue synthesizes it with the original quote from which the
keywords were drawn, producing a “remix”—a new textual artifact
that blends past reading data with present-day reflection. Over time,
these remixes transform the highlight archive from a static record-
keeping tool into a living medium for creative self-expression.

We conducted an eight-week field study of Quologue with 10
participants to explore the reflective and self-expressive potential
of personal e-book metadata, and to surface the opportunities and
tensions that arise when such data is engaged through a genera-
tive AI model. Findings revealed that the minimal set of keywords
generated by Quologue acted as ambiguous traces of participants’
personal data, often inviting interpretation and recontextualization.
Participants also experienced a range of reflective engagements,
shaped by different elements of the system over the course of weekly
stepwise interaction journeys with it. Several participants reported
a shift toward more mindful and purposeful highlighting behaviors
as a result of using the system. We conclude with a discussion of
how digital reading infrastructure might evolve to support more
personally meaningful engagements with reading data and the
resulting design implications for how e-reading platforms might
enable people to construct greater value with digital books. We
also highlight how a keyword-based, stepwise interaction model
could offer interpretive flexibility in LLM interventions. This paper
offers two contributions. First, it provides insights into how design
artifacts can support reflective engagement with e-book data typi-
cally locked within proprietary systems. Second, it offers a design
case illustrating key benefits and limits of mobilizing generative
AI to open up new possibilities for e-reading and personal data
interaction.

2 Background and Related Work
2.1 Reading Practices Through Different Media
The popularization of e-books and e-book platforms have enabled
people to have access to their collection of books from anywhere as
long as they carry their e-reader or other portable devices. Despite
this advantage, many people still choose paper as a medium for
their reading [6, 43, 64, 86]. Gruning [33] sheds light on the nuanced
motivations behind choosing a reading medium by positing that the
motivations are shaped by factors such as anticipation for future

uses and identity. For instance, since paper books can be displayed
in the owner’s domestic spaces, the paper books that one owns
could function as a means of reinforcing one’s personal identity
while signaling this to others. In contrast, Gruning notes that the
lack of a material presence makes e-books less visible in everyday
life, affecting how people rarely reread their e-books and value
them.

When e-books are favored, people are often drawn due to the
unique digital features where physical books fall short. Hupfeld
et al. [38] point out the trade-offs people consider when choosing
which medium to read on. E-books offer notable affordances such
as the ability to carry large volumes of text, to integrate with digital
elements (e.g., embedded links), and to access them easily regardless
of location. These affordances can make e-reading more attractive
to people; however, even with these advances, there are limitations
in e-reading infrastructure that restrict users’ interactions with text.
When people make annotations on e-books, e-reading applications
can restrict readers’ ability to express their intent in highlighting
and annotating, e.g., “forcing a highlight to be continuous when
the reader wants to fragment it, or imposing neatness on a reader
when she wants to scrawl” [58].

Additionally, many e-reading platforms restrict users’ freedom
to manipulate or interact with their data stored within their system
such as not supporting features for exporting their annotations [46].
In the case of Kindle, users’ comprehensive history of highlights
from all books is stored in a separate text file named “My Clip-
pings.txt,” which can only be accessed by connecting their Kindle
to a computer and navigating through the file directory to locate
it. Even with this method, this text file is written in a distinct
format, creating barriers for lay users to engage with their data.
When this type of data is collected and controlled by proprietary
infrastructure, it can “appear to be uncontestable, or natural parts
of the world,” [29] making it difficult to imagine an alternate form
of the technology. To tackle this problem, in our earlier work [46],
we documented the process of extracting and repurposing e-book
data stored and controlled by an e-reading application. Through
this process, we mobilized personal e-book metadata as a design
resource for various new usages.

Collectively, the works reviewed above show the potential for
reimagining technologies that help users develop greater awareness
of their personal history of e-book highlights by leveraging these
uniquely individual data traces. However, e-book archives often
remain disconnected from visible daily life, with existing e-reading
infrastructures offering limited support for sustained engagement
or reflection. Our design research inquiry aims to address this
gap by extending post-reading practices over time—transforming
e-book highlights into gateways for ongoing dialogue with both
the text and one’s evolving self. We also explore how living with
a new system may influence people’s perceptions of their reading
practices and their digital e-book archives, which are often forgotten
or ignored in everyday life.
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2.2 Supporting Self-Reflection through
Personal Data

Personal metadata, capturing aspects of our temporal life, have
the capacity to represent elements of people’s personality, iden-
tity, and emotional experiences [45, 74]. However, HCI researchers
have raised concerns about the storage of these potentially valuable
traces in extensive digital archives that remain invisible in people’s
daily life, contributing to limited understanding and control of their
digital footprint [66, 73]. Many HCI scholars have suggested vari-
ous productive applications of personal metadata, including using
metadata as a resource to empower people’s ability to manipulate
and customize their digital possessions [73] and to encourage the
data owners’ meaning-making experiences to highlight its reflec-
tive potentials [34]. This approach aligns with a growing interest in
designing technologies that go beyond short-term functional utility
to foster deeper user engagement and reflection.

In Hallna ̈s and Redstro ̈m’s seminal proposal of slow technology,
they call for design practice that conceptualizes technology as an
entity “that surrounds us and is part of our activities over longer
periods of time” [35]. This paradigm of slow technology also chal-
lenges the dominant HCI tradition of designing technologies for the
value of optimizing performances and instead advocates technolo-
gies that create moments of self-reflections or critical reflections
towards technologies [67]. A variety of research artifacts have been
designed and built to invite users to actively slow down and reflect
on their rapidly accumulating data. These artifacts explore the uses
of different personal data, including music (c.f., Olly, Olo Radio,
& Musée) [41, 66, 69], photos (c.f., Capra [70], PhotoClock [14],),
location histories (c.f., Memory Tracer & Memory Compass [100]).
These efforts collectively embody human-data relations that evolve
with users over time and support rich reflections. Notably, there
have been more attempts in recent years to give users a degree of
freedom and agency in controlling the pacing of the system, such
as PhotoClock [14], Chronoscope [15], and CrescendoMessage [93].
These new research artifacts exemplify that the theory of slow
technology is not restricted to promoting temporal “slowness” by
limiting almost all user control on the pacing of the system, and
the concept of “slowness” may extend to new dimensions [67].

It is also worth noting that while these slow technology artifacts
surface valuable past digital traces from their archives, they have
not yet ventured into using these metadata as materials to give users
creative control on generating and feeding new data into the system
as a means of self-reflection. This presents an interesting area of
research since self-expression through writing, in particular, has
been acknowledged as an effective mode of self-reflection [24, 85].
Scholars have examined the role of self-expression through writing
in navigating personal emotions that may be hard to articulate or
define otherwise [47] or helping reflections on one’s professional
practice [40], offering a unique avenue for insights and growth.

In our work, we incorporate the practice of self-expression
through writing into a slow technology artifact, using traces of
past reading experiences to recontextualize them in the present.
We contribute to the ongoing research by exploring the potential
of using personal e-book metadata, a unique kind of personal data
that has received little attention. We examine the potential role
of this text-based data in enabling users to co-create new data at

the present moment of interacting with a system, in addition to
surfacing past digital traces.

2.3 Exploring LLMs for Open-Ended Reflective
Experiences

As the complexity of AI systems has grown extensively in recent
years, research in explainable AI have pointed out the need for
making the inner workings of AI systems more transparent and
manageable by end users [53, 54]. These works are potentially
valuable for enhancing trust and transparency in various context,
including providing support for coding [92] and medical decision
making [99]. On the other hand, there is an emerging body of work
that views uncertainty in AI technologies as a design resource. For
instance, Benjamin et al. [3] point out that some degree of uncer-
tainty is inherently engrained in the nature of these technologies,
and this uncertainty arises from their attempts in simulating real-
world phenomena and the presence of noise in the data used to
train the models. Their work presents concepts for harnessing this
uncertainty as a design material, highlighting the dynamic poten-
tials of AI technologies, such as machine learning predictions, in
shaping human-world relations.

More specifically, HCI scholars have started to explore the role
of AI in mediating reflective experiences on broader aspects of
one’s personal life through interacting with the data they collect
or produce. Brand et al. [10] focus on the action of introspection,
which refers to reflecting on one’s inner self, to examine the ways
various kinds of personal data can mediate this experience when
powered by AI. They present various design concepts, e.g., sup-
porting collaboration and alignment, encouraging confrontation
and critical reflection, to reimagine the action of introspection with
the help of AI. Lo [56] and Burg et al. [94]’s works exemplify the
potential impact of using AI to reflect on the broader scope of our
lives that extends beyond direct interactions with AI.

Among a wide range of AI technologies, in recent years, large
language models (LLMs), in particular, have been the focus of many
HCI researchers due to the proliferation of commercially available
LLMs such as GPT models [109] and BARD [78]. LLMs refer to
a subset of generative AI models that are pretrained on substan-
tial amounts of textual data. Since they are probabilistic models,
they can take in the same input text and yield multiple different
outputs. For lay users who are non-AI experts, it can be relatively
easy to manipulate through natural language, thereby lowering
the barrier for them to create high-quality prototypes that produce
semantically engaging text output through multi-turn conversa-
tional interactions [25]. Basic capabilities for a single run of LLMs
span from categorizing or rewriting the input to generating a list
of examples or a creative “hallucination” [101].

While LLM systems have often been implemented in the form of
chatbots [2, 56] to encourage open-ended reflection, investigating
more subtle ways of incorporating LLMs is underexplored in HCI.
Rajcic &McCormack [81], for instance, built a table lamp that listens
to people’s conversations throughout the day and generates a poem
based on the keywords drawn from the collected data. This work
envisions a possible future where LLMs have become seamlessly
integrated into our daily lives and support our everyday routine.
However, it is worth pointing out that, for the input into their table
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lamp, they make use of the inhabitants’ conversations only from
the previous day. Also, this lamp is not equipped with features
that allow users to have some degree of direct creative control over
the generated output, while users may still indirectly influence the
input by being aware of this lamp during conversations.

Considering these points, we see an opportunity to explore how
LLMs might support open-ended reflection by drawing on longer
timeframes of one’s personal history. In our work, we investigate
personal e-book metadata archives as a potentially rich and under-
utilized source of input for LLM-powered systems—archives that
store nuanced traces of users’ past reading experiences. With Quo-
logue, our design work and subsequent field study explores both
the opportunities and trade-offs of using such metadata, balancing
subtle prompts that encourage engagement with mechanisms that
allow users to exercise creative control over their interactions.

3 Methodology
In prior work, we documented and reflected on the design pro-
cess of an earlier version of Quologue [46]. We build on this by
reporting on the iterative design process that followed the initial
phase of our work and by conducting an eight-week field study of a
highly robust version of this system. We describe our methodologi-
cal approach as Research through Design (RtD) with an emphasis
on design-led research in HCI (e.g., [28, 30, 91, 108]). We adopt a
designer-researcher position to generate artifacts that investigate
and respond to our research questions [13, 21, 68, 96]. Designer-
researchers often function as a small team that is reflexively focused
on the creative, experimental, and novel outcomes of the design
process that are critically and reflectively arrived at through design
practice (e.g., [21, 22, 70, 75, 100]). This approach gives prominence
to insights emerging through the creation of real things that materi-
ally ground conceptual ideas through their existence. Our approach
also draws inspiration from autobiographical design [19, 65], which
we considered appropriate to gather nuanced insights and qual-
ities of phenomena from designing and building this new kind
of infrastructure, beyond what traditional user-centered design
methods typically surface. These first-person insights were then
iteratively and reflexively applied to make a series of adjustments
to prototypes as they were lived with.

Based in a university located in Western Canada, our research
team is composed of the first author (FA) who led the design of
Quologue; two members who worked on building the Quologue
system; and another member who provided supervision throughout
the project. Our team engaged in early explorations with the proto-
type system for four months, and after building the web application,
we iterated on its design over the course of six months. For the
duration of the study, our team had bi-weekly meetings to discuss
insights from using the prototype and building the prototype and
to make design decisions for next iterations.

In this section, we will first provide an example scenario (see
Figure 2) to illustrate how a user would interact with Quologue.
We will then describe how slow technology qualities guided our
overall RtD process, and conclude this section by outlining the
design process, rationale, and implementation and providing an
overview of our field study.

3.1 Quologue Design Process, Rationale, and
Implementation

For our early explorations with e-book metadata and LLMs, we
used FA’s e-book metadata. FA has been a subscriber of Millie
[88], an e-book subscription service, from March 2020 to January
2023 and saved 414 highlights on his archive. Each data point
contained the quote highlighted, the title of the book, the author’s
name, and the date and time it was highlighted. Using FA’s data
for design explorations, we built a data pipeline that automated the
tasks of communicating with a generative AI model to generate
output. We selected the GPT-3.5 Turbo model to build theQuologue
system because of the accessibility of the API, low cost, and ease
of integration, which aligned with the practical constraints of our
implementation process. Prior works have reported the model
offers a favorable cost-benefit ratio while producing sufficiently
high-quality text output for academic or reflective contexts [76, 103,
104]. These qualities made GPT-3.5 appropriate for the subsequent
deployment study. During this period, for documentation, FA wrote
over 20 diary entries which include a record of three keywords, FA’s
response to the keywords, the remix, and FA’s personal reflection on
the output detailing FA’s motive behind writing a certain response
or any emotional reaction. Through bi-weekly meetings within our
team, we iterated on the design of the prototype system and built
the web application over the course of six months.

3.1.1 Working with Slow Technology Qualities. In designing Quo-
logue, we adopted the conceptual lens of slow technology to pro-
mote reflective experiences with e-book metadata that are poten-
tially rich records of our past experiences. We reviewed articles
on the theory of slow technology [35, 67] and found two qualities
of slow technology that were particularly salient in guiding our
design process. The two qualities—ongoingness and temporal modal-
ity—were instrumental in helping establish a long-term relationship
with their e-book data that currently lack in its interactivity. The
first quality, ongoingness, envisions slow technology that “continu-
ally chang[es] alongside [users], albeit at its own pace” [67]. On
Quologue, users have the agency to influence the system output
by directly providing the input as a response. Their responses are
products of self-expression that uses traces of e-book metadata as
creative materials. Thus, as they submit more responses and create
new remixes over time, the highlights have the capacity to reflect
more personal elements, making Quologue an evolving archive
that transforms with their users. We aimed to focus on forming
long-term relationships between Quologue and its users since the
personal connections are more likely to gradually emerge over
extended use.

The second quality, temporal modality, can be creatively applied
when designing artifacts that focus on incorporating a certain form
of time in its design of interactions with data. This design quality
can contribute to “catalyz[ing] anticipatory, reflective, and interpre-
tive experiences” [67] and was crucial for developing the concept
of Quologue. For most commercially available e-reading services,
such as Kindle or Kobo, e-book highlights are organized by different
books. These data points serve as markers for noteworthy moments
when one reads an e-book, and they can revisit the surrounding
context by accessing their highlights. By nature, highlights data are
contextual in these services. On Quologue, these book-based data
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Figure 2: Quologue Example Scenario. This is illustrated based on FA’s diary entry on August 7, 2023 (see Appendix C.3).
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points are taken out of context and placed on a temporal dimension
by letting users go through an elongated week-long interaction
with only one highlight from their archive. Through this strategy,
we sought to encourage users to slowly communicate with each of
their digital traces that could otherwise have been easily overlooked
in an entire list of highlights.

3.1.2 Quologue implementation. We built Quologue as a Next.js
application hosted on Vercel (https://vercel.com/), a platform that
facilitates deployment of web applications [110]. We used Nex-
tAuth.js to authenticate users, and the uploaded user data is stored
on Amazon Simple Storage Service (Amazon S3). Our implementa-
tion supports both mobile and web environments. It was critical
for us to achieve a high level of robustness in handling input data
from various e-reading services (e.g., different versions of Kindle
& Kobo) before we distributed it to real-world participants in the
field study.

3.1.3 Quologue system description. Quologue is designed to work
exclusively with users’ highlights data, rather than providing access
to full e-books or their surrounding context. In this section, we
describe its key features and how we arrived at the final design.

Keywords & Response
In various HCI studies, the design quality of ambiguity has been

leveraged to open up possibilities for various interpretations and
open-ended experiences with personal data [9, 32, 44]. To sup-
port users’ ability to infuse their own interpretations into their
metadata in our context, we conducted in-depth explorations with
the GPT model to determine the form of output for the context
of re-experiencing e-book highlights. During this, we repeatedly
encountered output that had a mix of true and false information
with no indication of the validity evaluated by the model. This
tendency was especially apparent when we prompted the model
for longer responses, e.g., asking to recommend ten quotes that are
relevant to one of FA’s e-book highlights (see Appendix A). This
observation aligns with prior work showing that longer outputs are
more prone to hallucination [42], which seems intuitive since more
text could increase the chance of misinformation. While working
with this inherent uncertainty in the generative AI output, we also
noticed that the GPT model consistently performed well in identify-
ing high-level themes within a given text. This led us to think that
generating keywords could act as a way to encapsulate the meaning
of original highlights in an effective way while minimizing the risk
of misrepresenting the source.

In the final design, every Monday, Quologue reveals only three
keywords generated from a randomly selected highlight from a
user’s data. The keywords may not be directly present in the quote
but instead reflect a broader theme. By removing the contextual an-
chors of the highlight for users—such as the book title, the author’s
name, or the full quote,Quologue transforms e-book metadata from
factual reference points in the archive into prompts for personal
meaning-making. We also instructed the model to select one key-
word that is not directly sourced from the quote but is semantically
related to the other two keywords (see Appendix B for the prompt).
We added this requirement so that the one keyword would act as
a gateway for users to potentially bring in new elements through
their response that could enrich the meaning of the original quote

in the output. Appendix C.1 shows how FA’s experience was en-
riched by a new allegory that emerged from a new keyword that
was not present in the original quote.

Following the keywords, users are asked to reflect and write a
short text response in relation to the keywords over a week. We
aimed to encourage them to reconnect with their e-book high-
lights while offering an opportunity to provide direct input into the
system. This feature opens up various opportunities for users to
change and distort their past digital records. This design decision
reflects the slow technology quality of ongoingness, where artifacts
develop meaningful relationships with users through sustained en-
gagement with personally significant materials. We believe that
the personal provenance of the keywords is key because we aim
to preserve a sense of personal investment in the meaning-making
process that would be absent with random prompts.

We arrived at the one-week pacing after iterations that varied
from one to 10 days since a weekly rhythm provided an intuitive
cadence for us to notice and engage with a new set of keywords.
Our iterations suggested that the timeframe of a week allows suffi-
cient flexibility to craft a response after several days of not actively
interacting with Quologue. As users choose the time to reveal the
original highlight as they submit their response, users can exercise
some degree of control over the system pacing. We chose not to use
explicit notifications, as they risk overwhelming users and disrupt
the lightweight, ongoing nature of engagement that we intend to
realize. This decision also aligns with the quality of slow technol-
ogy that fades into the background without requiring direct user
attention [35].

Remix
By synthesizing a user’s past highlight and their response to

three keywords, Quologue creates a remix. In envisioning this
alternative way of experiencing one’s e-book metadata archive, we
hoped that our system would produce plausible connections be-
tween a user’s past digital trace and their current reflection related
to the trace. The non-deterministic nature of generative AI often
led to ambiguous output, which prompted FA to read the text from
a new perspective (see Appendix C.2), which reconnected them
with the digital traces in different ways. These remixes sometimes
served as bridges between FA’s historical reading experiences and
their current personal life, creating opportunities for reflection that
span both literary and lived experiences (see Appendix C.3).

If the remix is unsatisfactory, users can click a “try again” option
(see the blue block in Figure 3) to create one more alternative remix,
and users can compare the two remixes. After testing different
numbers of possible alternative remixes, we ultimately limited it
to one since having more options made it more difficult to engage
deeply with the generated text. After creating a remix, users can ac-
cess the history of their interactions through the Quologue archive
(Figure 4).

Interest of the week
Within the “next week” block (Figure 5) displayed under the

stacks of blocks that show relevant metadata of a highlight, there
is an “interest of the week” feature. This is an optional feature that
asks users to submit a word that captures their interest of the week.
This word gets surfaced as one of the keywords in the following
week, and if a user does not submit any word, Quologue selects
keywords through its regular generation algorithm. This feature
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Figure 3: A user’s view after submitting their response on Quologue. See Appendix D for the prompt we used to generate
remixes.
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Figure 4: Quologue Archive. Here, users can filter out the highlights they have not remixed on Quologue by clicking the
“remixes only” button on the top right corner. When a user clicks a highlight block, shown on the right column, it will display
relevant metadata, including the keywords, response(s), and remix(es). Users can also see the alternative remix of each highlight
if they have created it in the past.

encourages users to have layered reflections on one’s multiple
pasts—the time when one created the highlight and the previous
week.

3.2 Field Deployment Study: Participants, Data
Collection, Analysis

We recruited 10 participants from North America, i.e. the U.S.
and Canada, through our team’s prior research network, word-of-
mouth, and posting on social media. In the case of social media, we

posted our recruitment in online communities such as the Kindle
subreddit on Reddit (https://www.reddit.com/r/kindle) where we
believed viewers would likely to be closer to our target demographic
who is enthusiastic about e-readers or e-reading in general. Similar
to the aim of the original Technology Probes paper [39] and several
field studies of new design artifacts since then (e.g., [31, 41, 69, 79,
80, 97]), we initially focused on a small group of participants to gain
a rich, descriptive understanding of the research space to inform
what might be salient issues for future research and practice. This

https://www.reddit.com/r/kindle
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Figure 5: The “Next Week” Block. This block contains three elements. The first is a placeholder for the hidden quote that will
be revealed after the user submits a response in the following week. The second element visualizes the number of days left
before the new keywords appear, which are indicated through uncolored white boxes. The last element is the “interest of the
week” feature.

study was approved by the University Research Ethics Board, and
all participants provided informed consent prior to participation.

While defining ”avid e-book readers” is inherently challenging,
we used self-identification combined with a minimum threshold
of 100 highlights as our screening criteria. All participants self-
identified as avid e-book readers and have used e-readers—Kindle
and Kobo—or other e-reading applications—Readera, Millie, etc.
Their archive of e-books had exceeded the minimum screening
criterion of 100 highlights across all books, and each participant’s
data entirely or mostly consisted of highlights from e-books written
in English. For additional details on each participant’s profile, see
Table 1. In cases where their e-reading software does not allow
users to export their data, we went through a process of manually
transferring their data. After the conclusion of the field study, 5
participants reported that they primarily interacted with Quologue

through their mobile device, while 4 participants interacted through
the web. One participant used both platforms equally. In this paper,
we use pseudonyms to describe participants to protect their identity.

We conducted three rounds of interviews with each participant
over a secure video conferencing application Zoom during the
eight-week period of this study. In our first meeting with the
participants, we provided a demo of the interface to explain the core
functionalities of Quologue. We also guided participants on how
to display the Quologue app through their mobile phone, giving
them the flexibility to engage with both the mobile and the web
versions as needed. The initial interviews, which lasted between 40-
60 minutes, were aimed to understand their practices of e-reading
and annotation and their perception of their e-book collection and
personal metadata stored in an e-reader or an application. After four
weeks since the initial interviews, we had a check-in interview for
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Table 1: Participant Profiles

Participant Suman Luna Eric Nelly Harper

Age 20-24 20-24 20-24 20-24 20-24
Gender Woman Woman Man Woman Woman
Country Canada Canada Canada United States Canada
E-reader/
app

Kindle Kobo Kobo Acrobat Kindle

Genre Fiction &
Non-fiction

Fiction
(Fantasy/Sci-fi)

Fiction
(Fantasy/Sci-fi)

Non-fiction
(Self-help)

Fiction
(Fantasy/Romance)

Participant Patrick Sophia Jackson Quinn David

Age 25-29 25-29 30-34 30-34 60-64
Gender Man Woman Man Woman Man
Country Canada United States Canada Canada Canada
E-reader/
app

Millie Kindle Kindle Readera Kindle

Genre Non-fiction
(Humanities)

Fiction
(Fantasy/Romance)

Non-fiction Non-fiction
(Self-help)

Fiction (Historical
fiction)

30-45 minutes to learn about participants’ early-stage impressions
on the core functionalities of Quologue and their daily lives and
practices surrounding Quologue.

As the participants reached eight weeks of interacting with Quo-
logue, we conducted the final round of in-depth interviews. We
aimed to probe Quologue’s role in fostering reflective experiences
and recalling of memories that were tied to their digital traces on
e-books. We were also interested in learning about any changes
in their e-reading habits and whether they encountered any unex-
pected patterns or discoveries while interacting with their personal
e-book data on Quologue. These final interviews lasted 60-90 min-
utes. We video-recorded all interviews, which were around 22
hours in total, and used the audio files from these recordings to
transcribe the data. Though our system collected the data of partic-
ipants’ interactions with Quologue—keywords, responses, remixes,
highlights, & system logs, our analysis directly drew only from the
interview transcripts for analysis since participants could review
their own interaction history and narrate it during the interviews.

Analysis of the data was an ongoing process. After each round of
interview, we conducted preliminary analysis searching for emer-
gent, stabilizing, and shifting patterns across our data to draw out
underlying themes [62]. The interview transcripts were then coded
by two members of the research team, using a hybrid approach
involving first deductive and then inductive coding. With induc-
tive coding, we examined the participants’ interview transcriptions
without predefined categories, identifying key quotes and forming
themes based on recurring ideas. For deductive coding, we applied
predefined categories, such as “perceptions of e-book highlight
data” and “perceptions of slowness” to identify quotes and data that
fit these existing themes. We held bi-weekly meetings that lasted 2-
4 hours over a ten-week period to review and discuss themes in our
analysis. We also created affinity diagrams to model connections
and differences among participants. Ultimately, this process yielded
five main themes— 1) discovering creative potential in keywords

over time, 2) reflective experiences from re-encountering e-book
data, 3) layered meaning-making experience from co-creation, 4)
challenges in interpretation, and 5) changes in e-book digital high-
lighting practices. For readability, we consolidated these themes
into three subsections in the Findings section—4.1 (theme 1), 4.2
(theme 2, 3, 4), 4.3, (theme 5).

4 FINDINGS
In this section, we present examples taken from the interviews
that best illustrate how Quologue mediated people’s experiences of
reflection on memories and their e-book data archive and its impact
on their digital reading practice. To better contextualize our find-
ings, we provide a brief overview of participants’ perception of their
existing digital reading practices with their e-reader or application.
Participants generally believe their e-book highlights are digital
traces with personal meanings attached to them, as 8 participants
explicitly reported that they believe their collection of highlights
could reveal aspects of their personality such as their core values
(Quinn, David, & Patrick), sense of humor (Luna & Harper), so-
ciability (Sophia), or likes and dislikes (Suman, Jackson). Despite
having a personal connection to their highlights, participants noted
that the lack of visibility of e-books makes it difficult for them to
engage with compared to print books, which echoes the findings
from Gruning’s work [33]. Here, Luna mentions that the scale
of her e-book archive continues to grow, presenting challenges in
maintaining awareness of the e-books she owns in the long term.

“In terms of owning an e-book copy because there’s
less visibility with it, so I sometimes even forget which
books I own until I go through the list of the books
and be like, ‘alright, I bought this like a while back
on sale.’ […] So it’s just a bit of a struggle with the
e-books and now I’m getting to such [a large] number
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of e-books that I’m thinking I should start organizing
them into shelves or something.” (Luna)

We also found that the issue of visibility is not only limited to the
e-books but also applies to the design of the interface that allows
users to freely visualize and access their annotations. Participants
expressed frustration over not being able to have a visual awareness
of their highlights in one view. Since highlights are often scattered
across different books, and depending on the interface they use, it
may not support a feature that allows them to display all highlights
at once. Sophia reported that not being able to visualize the entire
collection of her highlights from different books on a Kindle was
frustrating for her reading club sessions.

Participants who use other applications also experience simi-
lar restrictions when it comes to managing their metadata. For
instance, Quinn, an experienced programmer, had to prepare and
parse her metadata from the e-reading application Readera to par-
ticipate in this field study. In the process of making Quinn’s data
more interactive and manipulable, there was a barrier which might
have been hard to overcome if the user was not already equipped
with programming skills. These exemplify the limitations in their
interface that act as obstacles to develop a collective awareness of
their collections of e-books and annotations in the long term.

Next, we present findings that detail the trajectory of experiences
participants had based on participants’ accounts of living with
Quologue throughout our field study.

4.1 Uncovering creative potential in the use of
keywords over time

In the earlier weeks of the study, we found similarities in partic-
ipants’ ways of making use of the keywords though there were
no pre-made guidelines given to participants regarding how they
should engage with the keywords. They expressed an interest in
guessing which highlight or the book the keywords for the week
are sourced from. In the following quote, Luna compares her in-
teractions on Quologue to solving “puzzle[s]” where she uses the
keywords as hints.

“Every time [I saw the keywords], it was me trying
to recall what kind of quote it was. It was almost
like a little puzzle. […] It was always interesting to
see what the hidden quote was. Especially after I had
some hints towards [what] it might be.” (Luna)

Notably, we discovered that as participants approached later
weeks of the study, they increasingly began to experiment with
various creative ways of appropriating keywords. In the case of
Eric and Quinn, they also started out in the first half of the study by
guessing what their highlight might be through the keywords they
received. During the final interview, Eric recalled an instance of
how he drew inspiration from his recent reading of another book in
the latter half of the study. This inspiration influenced the manner
he engaged with the keywords in the particular week, resulting in
the creation of a short story.

“My more recent [interaction is with] this one with
‘existed,’ ‘never,’ and ‘time.’ I sort of took those words
and then wrote like a very short speculative story. […]
The reason I did this, I think, is because I’m reading

another book right now, [which]] is Terra Ignota by
Ada Palmer, […] and that has a narrator with a very
strong voice […] who talks about what they’re think-
ing, and you can really tell their personality through
it. So, that might have inspired me to be like, ‘Okay,
what if time never existed? Who’s the type of person
who would be saying that? How would they be writ-
ing this?’ So, there I was getting more experimental
I think with what these words could mean, where
they’d be coming from, who would be saying it and
less trying to guess what the original highlight was
from.” (Eric)

Quinn also went through a similar progression in her experiences
with the keywords. During a mid-study check-in, she indicated
that she wants to engage with the keywords in more creative ways
to see its effect on remixes.

“In the latter half of the study, to be honest, what I
want to do is experiment more with the system. […]
I’m going to put in this keyword that I don’t think has
anything to do with my annotations, and I’m going to
make a totally far out response that might not have
anything to do with the original highlight because I
want to see how the remix happens.” (Quinn)

She reflected back on her experience in the final interview, noting
that:

“In the earlier weeks of the study, I think I was trying
to match what I had highlighted [in my responses].
So, I really tried to consider what that hidden original
quote was because I really wanted to try and respond
as closely as possible to it. […] Whereas, now my
responses became a bit more unhinged and creative.
[…] I’m just going to try and type in what comes to
mind. So, there was definitely a lot more creativity in
the later weeks.” (Quinn)

However, there were also cases when the generated keywords
led to frustration when they did not accurately capture participants’
authentic experience of the original text. Here, Harper recalls:

“I remember reading a book recently, and I remember
highlighting a big passage. And I wonder[ed] what
keywords Quologue would [generate] if this was the
highlight that I was being asked to guess. I wasn’t
really sure how I felt at that moment, but I think I was
a bit irked. […] I just felt like the keywords that were
being given don’t reflect the actual spirit or the point
of it.” (Harper)

While this was not a critical flaw in the system, it did pose
challenges in an interpretative sense, highlighting the difficulty
of aligning automated keywords with the nuanced understanding
from their past reading experiences.

To sum up, there was a noticeable shift in participants’ moti-
vation in using the keywords. Though some tension arose from
participants’ perception of certain keywords, in general, the mini-
mal design of keywords provided space for participants to infuse
their own interpretations. In the first several weeks, they were
more likely to focus directly on the original highlight, striving to
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adhere to its intended meaning in writing their response. How-
ever, after they became more familiar with the system, they were
increasingly guided by their own personal context and creativity,
leading to their discovery of new creative ways to use keywords
that were initially unclear or unknown.

4.2 Varying reflective experiences triggered
throughQuologue

Throughout the study, participants shared descriptive vignettes of
howQuologuemediated their memory-oriented reflections through
revisiting their e-book highlights. These encompass a range of expe-
riences from recent to more distant past experiences. For instance,
Eric recalls that when the highlight was revealed, it triggered mem-
ories of his personal experiences from the past when he first created
the highlight.

“[Interacting with Quologue] reminded me of weirdly
not the context of the passage and the book itself but
the context of my life, while I was reading the book,
like where I was, what I was doing. […] I can tell you
like the stretch of time that I was reading it. I was
usually reading at work when there was downtime
or on the bus to and from work. […] There’s a lot
of like, moments in my life that are coming back to
me, just from knowing that this is a highlight from
the book, and the themes that it’s discussing. So, it
really influenced, I think, my feelings and the way I
went about my life during that stretch of time. About
resilience, pushing through hard times. Like realizing
who you are. […] Which I think is similar to how I
listen to music. […] whenever I hear a song from [my
album], I’ll be instantly transported to the point that
I was in my life when I was listening to it, and how I
was feeling at that point.” (Eric)

Interestingly, Eric compares the experience of revisiting his high-
lights as listening to music in his album, feeling instantly trans-
ported back to his past. Similar to music, e-book highlights primar-
ily seem to evoke his personal associations rather than being about
one’s direct creation of content such as photos.

Sophia, on the other hand, used the interest of the week feature
to incorporate the element from her recent past experience. In this
quote, Sophia discusses how her recent visit to the botanical garden
influenced her motivation behind putting the word “nature” for the
interest of the week.

“I went out to a botanical garden the weekend before,
so nature was really on my mind for that week be-
cause I was just in awe of how beautiful the gardens
were. […] I kind of felt immersed in nature at the
time, so that’s why I kind of wrote it into my response
on this one. […] I think Quologue just incorporates
something I did in real life and something I’ve done
digitally like reading e-books.” (Sophia)

Sophia’s choice of the word, inspired by her recent experience,
exemplifies how Quologue was used to connect participants’ real-
life experiences with their digital archive. By using this word in
the response during the following week, she effectively bridged her

physical experience with digital engagement. This integration is
particularly noteworthy since as earlier accounts of participants’
experiences with their existing e-reading applications show, their
e-book archives often remain underutilized due to their limited
interactivity.

Participants also had reflective experiences through their action
of writing and interpreting the system output. For example, in this
quote, Nelly describes the experience of encountering a parallel she
found in the response she wrote and her highlight (see Figure 6):

“When I was writing this response, I was very de-
pressed, and it reflected on my life at the moment.
[After the original highlight was revealed,] I thought
that, again, I was incredibly blown away by how beau-
tiful the writing of the highlight was. And I think it’s
interesting that the highlight and my response both
show an imagery of the ocean to describe the loneli-
ness [I felt].” (Nelly)

This quote shows that Nelly experienced layers of self-reflection
by interacting with Quologue. First, through connecting the key-
words into a response, she realized her response was representative
of the emotional state at the moment. Then, she haphazardly discov-
ered a similarity in the way her response and the highlight connect
the words, which, in turn, enhanced her appreciation of the liter-
ary text she highlighted in the past. Nelly’s engagement was not
merely with the text but with herself, catalyzed by the sequential
components on Quologue that allow personal experiences to shape
and be shaped by literary materials.

Similarly, Quinn remarks that the sequential experience on Quo-
logue helps her slow down and reflect over an extended period of
time, compared to traditional e-reading platforms.

“I think it was just maybe like a good exercise to make
you stop and think to maybe ‘earn the quotes.’ […]
I think it goes back to that process of slowing down,
reflecting, and making meaning. […] You can pull
up your annotations list and probably read the quote
anywhere, but in this sense, this whole process of
writing the response and thinking about the keywords,
and then seeing the quote, makes you slow down and
sit and think, ‘Okay, what have I been reading? And
how might this quote have taught me something for
me to be able to respond in the way that I want to
with the keywords?”’ (Quinn)

In Eric’s case, reading the original highlight alongside his re-
sponse prompted him to interpret that the greater semantic differ-
ence between the two comes from the temporal gap between the
present moment and the time when he first created the highlight.

“I could see if these quotes [surfaced] immediately
after I had highlighted something, [my response and
the highlight] could be more similar because I could
recognize the themes that I’m specifically thinking on
at the time because I’m still thinking about them. But
I think because of how distanced I am from when I
was highlighting these, that’s sort of where the more
drastic change comes in. I’m not actively thinking
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Figure 6: Nelly’s interactions withQuologue. The text in the top yellow block shows Nelly’s highlight which generated the three
keywords, “lonely”, “melancholy”, and “sails”. The response she submitted is shown in the white block under the keywords.

about all this stuff anymore because I’m reading dif-
ferent things. I’m thinking about different themes.”
(Eric)

Participants like Suman, Luna, Patrick, and Sophia specifically
noted that they had positive experiences with remixes. Here, Nelly
mentions how she appreciated the remixes prompted reflection and
personal engagement:

“I think [Quologue] feels a little more personal be-
cause your writing and the quote produce another
piece of writing, so it’s a more personal engaging ex-
perience. […] For example, if the highlight is more of
an advice, and your response is more of a personal life
kind of thing, and when you remix them, you might
be able to reflect on your life in a different light. […] I
like knowing whenever I make highlights that I might

be able to interact with it, put in my own thoughts
into it.” (Nelly)

Likewise, Sophia shared how one of her remixes resonated with
her life experience and provided encouragement. Her remix read:
”Although the smog made it hard to breathe, hope was the anchor
that kept me going. It was the lifeline that helped me push through
each challenging day. The belief in a brighter future sustained me
when everything else seemed bleak.” Upon reading this, Sophia
remarked,

“[This remix] just reminds me of my mental health
struggles, and I know it’s going to get better even
though everything seems dark and pressing. It just
helps me push through every day.” (Sophia)
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However, in some cases, participants remarked that the tone of
remixes did not match their expectation of when they wrote the
response. For instance, David shared:

“The remix is a little bit extreme. Maybe because of
what I wrote, which was a little bit ridiculous to start
with. [In the response, I wrote,] ‘something about
a bustling marketplace will get your blood pumping
fast.’ And it turned into [this remix]: ‘the market-
place should be your go-to destination for a quick
adrenaline rush.”’ (David)

Remixes often led to interesting moments of personal reflections,
and participants’ feedback indicated a more nuanced control over
the tone rather than a rejection of the feature.

These examples collectively show that participants engaged in
interesting reflections on both recent and more distant past expe-
riences, initiated by a range of different elements on Quologue.
These included the revelation of the original highlighted text and
its source, the selection of a word that primed the Quologue experi-
ence for the following week, and the meaning-making experiences
with their input and output.

4.3 Changes in digital highlighting practices
After spending weeks of interacting with their e-book highlights
on Quologue, several participants—Quinn, David, Suman, and
Nelly—explicitly reported that they have become more thoughtful
and strategic in the way they highlight with their e-reading applica-
tions after interacting with Quologue. For brevity, we share only a
few illustrative excerpts here. In the final interview, Suman shared
a specific anecdote from when she was reading another e-book,
during which she noticed changes in her highlighting behaviors.

“The other day, I was using a Kindle, and I was read-
ing. I guess that thought kind of crossed my mind,
as I was about to highlight something. But then, I
realized how useless the quote was, and I ended up
not highlighting it and highlighting something else.
I’m also just making the quotes a bit longer, too. I
noticed that helps a lot because it gives more context
to the quote.” (Suman)

When highlights are exported from their usual e-reading service
to external software such as Quologue, the context of the highlight
is no longer directly available. It shows that Suman adapted to this
change by a new strategy where she highlights longer parts of a
passage than usual to include more context when she revisits these
in the future.

Quinn, on the other hand, mentioned that she would consider
the relations between different highlights, which she admits to not
considering prior to living with Quologue:

“If I was to reread [books] again, after usingQuologue,
then I would definitely have a different perspective
of thinking about maybe the relations I have between
the different quotes that I’m highlighting, which I
haven’t really thought of before. […] Maybe then I
would just be more mindful of what I am highlighting
and more interested in thinking of, ‘what are these
different types of quotes that are there in this book

that might have some sort of lesson or some sort of
information?”’ (Quinn)

Similarly, in Nelly’s case, she inferred a new insight about her
e-book highlights by becoming aware of the pattern in the data she
interacted with over the weeks:

“I think I did realize how serious my highlights can
be. Whenever I see the highlight that Quologue has
chosen. There’s not a lot of whimsical ones, and so
the remix tends to be very serious. And I think it does
reflect on my personality, but it makes me want to
highlight quotes that are a little bit more whimsical
as well.” (Nelly)

Noticing that the highlights she interacted with on Quologue
tend to have a serious tone,Nellywishes to leavemore digital traces
that could show a more underrepresented part of her personality.
She also notes that there was a shift in her attitude from a more
casual to more purpose-driven when it comes to highlighting.

“Now when I read e-books and make highlights, some-
times I think about how this could be utilized in the
app. So, sometimes I get pickier with the quotes that
I highlight. Also, sometimes I highlight quotes that
have really beautiful phrases that might make it in the
remix of Quologue. […] I feel more attentive to the
highlights I make. There’s more of a purpose behind
it. Instead of it being like, ‘oh, there’s a nice quote.”’
(Nelly)

These narratives show that as participants lived with the Quo-
logue system over the weeks, it influenced their current e-reading
practice. This was evident in their highlighting behaviors—both
in what they choose to highlight and how they approach the task.
These changes adapted to the context of a repurposed system where
they could engage in more creative interactions with their personal
metadata.

5 Discussion and Future Directions
Prior research [33, 46] and our own findings show that current
e-reading infrastructure limits people’s ability to develop deeper
awareness of their e-book annotations. As our study illustrates,
personal e-book data—when restructured and made interactive—
can serve as valuable material for reflection, contemplation, and
meaning-making. Specifically, we found that stepwise engagement
with keywords derived from e-book highlights offered participants
a novel way to revisit and recontextualize their reading data. Our
work extends the original vision of slow technology [35] by in-
troducing a dialogical model of interaction with generative AI, in
which the AI first produces creative material and users then re-
spond, evolving the system’s outputs through their own reflective
input. This interaction supports deeper engagement with personal
data situated in life history. In what follows, we outline future
opportunities for HCI research and design practice informed by
these findings.
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5.1 Reimagining e-reading as a lifelong practice
to build personal meaning with metadata

The design of conventional e-reading infrastructure has often been
optimized for single-session interactions, by prompting users’ infor-
mation access and retrieval [1, 11, 51]. This emphasis has resulted
in fragmented interactions with text, limiting opportunities for
deeper meaning-making [55, 60]. Additionally, annotating within
e-books appears to offer only minimal benefits for comprehension
when compared to annotating in physical books [5].

Our study revealed a meaningful opportunity for e-book users
to reflect on different moments in their personal history by actively
engaging with their archived metadata. At the outset, participants
acknowledged that their e-reading metadata carried some personal
significance, but existing e-reading infrastructure imposed clear
limitations that prevented deeper engagement with this data. As
participants encountered highlights from their past and interpreted
the keywords generated eachweek, they began uncovering new per-
sonal insights and nuances. For example, Eric (Section 4.1) reflected
on a past highlight from a new angle by writing his response in a
narrative style inspired by another book he was currently reading.
In Nelly’s case (Section 4.2), she uncovered an emotional resonance
between a past highlight and her present state through the act of
interpreting keywords. These kinds of insights would likely have
remained hidden in a conventional annotation interface that merely
allows users to scroll through an archive. By engaging with their
e-reading data over an extended period, participants developed a
deeper, more reflective understanding of their reading practices.

When contrasted with conventional e-reading devices and
systems—which retains user metadata within the original textual
and temporal context—our findings reveal the generative potential
of an alternative infrastructure that supports long-term meaning-
making. Through Quologue, participants constructed personal
meaning via an ongoing dialogue between past highlights, present
experiences, and the evolving self. This relational model of inter-
action, in which users actively contribute new text in the present,
builds on and extends earlier research into design artifacts that
leverage temporal metadata for self-reflection with media such as
digital photos or music [13, 14, 17, 71, 106]. However, unlike music
or photos, text—being highly mutable and easily revisited—offers
distinct affordances for personal creative expression. It enables
users to continually reshape their relationship with archived data
over time. In this context, “coherence,” defined by Mekler and Horn-
bæk’s framework of meaning in HCI [61] as “the extent to which
one’s experiences make sense,” was a key dimension that was sup-
ported by Quologue. We can clearly see how the system allowed
participants to make sense of their temporal fragments from per-
sonal and reading histories in relation to one another. Through this
process, users can develop more nuanced understandings of their
data and construct personal narratives that synthesize previously
disjointed timepoints from their reading archive.

Our findings also provoke the question of how such dialogical
data encounters might scale over a lifetime and, in doing so, in-
troduce new motives and changes to current digital practices. In
our study, participants who continued reading new e-books while
living with Quologue (see section 4.3) reported that they began

anticipating how they would use new highlights later on Quo-
logue. This shift reflects the “purpose” dimension of Mekler and
Hornbæk’s framework [61] where participants developed clearer
short-term goals in their highlighting behaviors that aligned with
the higher-level aim of wanting to have more personal connection
to the e-book highlights data. For example, in 4.3, Nelly reflected on
her data reflecting her personality only partially from the remixes
she co-created withQuologue. This newfound perception prompted
the desire to change her future digital reading practice so that the
collection of her highlights is more ‘representative’ of her perceived
self-identity. In this way, our work takes a modest step toward sug-
gesting opportunities for future work to explore how users might
be encouraged to reinterpret their metadata archives in ways that
support digital practices in the long term.

Taken together, our findings highlight new design directions
for e-reading systems that move beyond archival utility toward
supporting longer-term, ongoing meaning-making, creative expres-
sion, and identity construction. For example, rather than treating
annotations as static remnants of past sessions, our findings suggest
the value of designing systems that engage users in an ongoing
dialogue with their past selves. By periodically resurfacing prior
highlights in relation to the present—through prompts, narrative
framing, or mood/context alignment—future e-reading platforms
could facilitate reflective encounters across time. These systems
might adopt metaphors such as time capsules, echoes, or mem-
ory remixes to foreground reading as a cumulative and evolving
practice. Additionally, participants’ remixing of past annotations
revealed how metadata can be reframed as expressive material, en-
abling meaning to be re-authored in the present, in some instances
as a form of a collaborative product with the original writer or as
an emotional support (e.g., Nelly & Sophia in 4.2). This suggests
an opportunity for designers to support creative transformations
of annotations into new formats—narratives, dialogues, poems, or
visualizations—that allow users to engage with their archives as
co-authors rather than passive readers. Such tools could position
metadata as a generative foundation for storytelling, therapeutic
reflection, or speculative writing, expanding how users make sense
of their reading histories. Finally, the fact that some participants
began to read differently—more intentionally—when anticipating
future engagement with their data underscores a shift toward post-
e-reading practices. Future design initiatives could support this by
building in options that extend annotation practices to be more an-
ticipatory, curatable, and self-representative. Features such as longi-
tudinal visualizations of emerging themes, identity-aware highlight
tagging, or AI-supported reflection could help users track and shape
the trajectory of their reading and thinking over time. Future work
in this direction can support a reframing of e-reading not as a finite
task, but as part of a longer narrative arc of self-understanding.

5.2 Revisiting the value and use of e-books with
new affordances

Our findings highlight a potential direction for future research that
builds on and extends ongoing research into people’s valuation of
their digital possessions [18, 72, 73, 77]. If e-books are augmented
with generative AI to encourage users to discover new affordances
of e-reading infrastructure based on their personal desires and
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context over time, can this lead to valuing their e-books more?
Practical factors, such as people’s income level and the number
of books they own, can influence how likely they are to adopt e-
books [105]. Nevertheless, e-books lack the visibility in people’s
daily lives that physical books have, and it leads to people having
a reduced sense of ownership and personal value attribution [33].
This gap in perceived value presents an opportunity for e-reading
services to consider other dimensions of users’ personal goals.

It is clear that there were gradual changes in how participants
made use of keywords generated from their e-book data based on
their desires and context over time, which signals a significant shift.
During the earlier weeks of the study when participants engaged
with the keywords in a more straightforward way, i.e., to guess the
book or the highlight the keywords were sourced from, as shown
through Luna, Eric, and Quinn (in section 4.1). As participants
became more familiarized with the Quologue system, they began
to implement more elaborate and playful ways to appropriate their
data and our system (see Eric &Quinn’s anecdotes after eight weeks
of usage in section 4.1). In this way, our participants’ respective
roles shifted from passive users who have highly limited control
on their own data to active producers that create new personal-
ized ways of using their e-book data as they grew more familiar
with Quologue. This transformation demonstrates how algorithmic
curation can scaffold increasingly creative forms of personal data
encounters, expanding the conventional reader-text relationship
into a more complex ecology involving layered encounters and
algorithmic intervention. However, this tendency of experimental
use might have been more pronounced by this specific population’s
interest in e-reading and the willingness to interact with an ex-
perimental interface over extended periods. This hints that the
quality and degree of engagement might also depend on users’ per-
sonal motivations. While our findings emerge from this specific
population, they point to broader implications for how e-reading
platforms might construct greater value in digital books.

According to Denegri-Knott et al. [18], people’s perceptions of
how they can use digital possessions to accomplish their identity-
related goals (e.g., being self-expressive) could influence how they
value the digital possessions. Current e-reading services, how-
ever, have largely overlooked opportunities to support creative
self-expression. If e-books are augmented with generative AI to
help users discover new ways to creatively express themselves with
e-book metadata, as in the case of Quologue, this could potentially
influence how users perceive the value of their e-books. Future
research can investigate relationships among users’ identity-related
goals, their long-term engagement with such applications, and how
these factors collectively impact their valuation of e-books over
time. For example, users who prioritize self-expression may be
more willing to experiment with their annotations, exploring vari-
ous ways to use them to support their creative goals. This deeper en-
gagement could potentially lead to differing valuations of e-books,
as individuals with stronger motivations for self-expression might
come to value their e-books, or the data within them, more than
others.

Building on this insight, we see an interesting gap in current
e-reading literature. Although prior research [95] has examined
how different types of readers’ motivation influence e-reading be-
haviors, the approach of building and testing a new design artifact

to actively stimulate these motivations has been underexplored.
Future research could pursue a more comprehensive study of in-
dividual differences in reading motivations and investigate how a
design artifact like Quologue, which surfaces personal metadata,
might interact with and support those motivations.

In summary, to construct greater value and support richer uses
of e-books, we see an opportunity to investigate how other dimen-
sions of personal identity-related goals might be introduced in the
design of more dynamic and generative e-reading systems, marking
clear territory that has largely been overlooked to date. Building
on previous research on reimagining the practice of digital read-
ing [23, 58, 59], our work contributes to conceptualizing e-books
and e-readers not as mere digital replicas of physical books but as
vehicles for reconfigurable reading experiences that transcend the
affordances of paper.

5.3 Designing alternative forms of LLMs for
slow interactions

Our study identified two key factors in the design of Quologue that
appeared fundamental to shaping their desire for long-term, ongo-
ing reflective experiences. First, the interaction tactic of intention-
ally hiding the original context of users’ metadata and generating
low-granular output was effective for provoking more curiosity
and thought regarding the text and the readers themselves (see
examples in 4.1). While slow technology artifacts [7, 14, 93] have
previously employed the strategy of producing low-granular output
to encourage reflections, our approach is novel in applying this to
text-based e-book highlights data, extending this strategy beyond
well-explored domains such as digital photos, videos, and music
listening histories. Acting as easy entry points for reflection, the
keyword design was helpful in addressing challenges identified in
prior personal informatics research [52], where users often fail to
reflect on personal data because they lack the time to do so, have
difficulty with the intelligibility of the information, or the act of
reflection requires cumbersome curation and management labor.
There is an opportunity for future research to leverage the use of
ambiguity for LLM interactions, which diverges from the more
commonly used chatbot format for LLM systems that aim to mirror
real-world conversations.

Second, we found that the Quologue system enabled partici-
pants to have deeper engagement with a single highlight from their
archive through an extended, stepwise journey. Sophia (4.2), for
instance, notes that this stepwise journey on Quologue allowed
her to integrate elements of her personal life into her e-book data.
The extended timeframe of interacting with the e-book metadata
also encouraged users to “earn the quote,” as Quinn described (in
section 4.2), making the reengagement with their metadata highly
personalized through the use of an LLM.

On a practical level, for designing an artifact that aims for deep
personal engagement with one’s metadata, HCI researchers and
practitioners can employ these two interaction tactics, using an
LLM to invite active meaning-making experience. Specifically, to
spark curiosity about personal textual data, LLMs can introduce
ambiguity, enabling users to form new connections with the system
output. Then, users can go through a stepwise journey where users
are asked to contextualize low-granular output over an extended
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period. These interaction design tactics introduce new opportuni-
ties for users to actively mix in personal elements to their metadata
that could otherwise remain impersonal in a conventional digital
archive. As we observed, it is possible to encounter issues regarding
the low-granular output occasionally not being able to accurately
capture original experiences (see Harper’s reflection in section 4.1).
However, these differences in the ways users contextualize low-
granular text output in the present moment were also key to rich
reflective experiences that spanned from their pasts to present.
There is a clear opportunity for future research to extend beyond
e-book annotations to other forms of personal textual data, such as
messages, journals, and emails.

There is a growing body of work that explores the alternative po-
tentialities of AI systems by highlighting the mysterious, ineffable
qualities of the output. These efforts include creating a tarot card
deck with generative AI [57], making a design probe for visualiz-
ing dreams with generative AI [8], using an LLM “hallucination”
for visual storytelling [36], and playfully reproducing one’s im-
ages through generative adversarial network (GAN) techniques [4].
These works encourage users to have open-ended interpretations
of AI outputs. However, leveraging LLMs as tools for navigating
personal digital archives to promote rich reflective experiences is
surprisingly underexplored. Most existing slow technology arti-
facts [66, 68, 93, 100] have largely examined ways to effectively
surface one’s metadata from large digital archives, but our work
extends a novel approach to connect with one’s digital past in alter-
natively engaging ways by co-creating with an LLM than merely
surfacing it. While the remixes often promoted personally mean-
ingful reflections, in some cases, participants desired more control
over the tone of the output (see 4.2). This finding presents an op-
portunity for future research to explore how personal data might
be presented through different tones—such as symbolic, surreal, or
exaggerated language—at varying levels of granularity to trigger
rich introspection and enhance user engagement in co-creating
with an LLM. Such an approach echoes calls in HCI literature for
more nuanced user agency in creative AI systems [25, 63, 89], and
interaction frameworks, such as AI chains [102]—segmenting a
larger LLM system into more controllable, smaller components,
could help address this need.

Additionally, we see the potential of using LLMs to help one
notice changes in oneself over time hinted at by Eric’s anecdote (in
section 4.2). When he noticed comparatively significant semantic
differences between his response and the original highlight, he at-
tributed this to the amount of time passed since he initially marked
the highlight and the shifts in his interest over the period. LLM
systems that collect user text inputs over time, as in the case of
users’ responses on Quologue, have the potential to capture repre-
sentations of the user at each interaction. We envision that such
applications could potentially help users reflect on their cumulative
changes and the passage of time. For instance, an LLM-integrated
journaling application could periodically update past journal en-
tries by incorporating new text that connects them to more recent
entries, aiming to encourage users to reflect on these connections
within their personal history. Unlike the common implementation
of LLM systems that rely on direct user input during interactions,
this feature could operate in the background and potentially serve
as a subtle, indirect indication of the temporal gap between one’s

past and the present. Future research could explore how this type
of application might help users reflect on how their perspectives
or experiences have evolved over time through such established
and emerging textual interconnections. Clearly, however, it will be
crucial to critically consider balancing boundaries of social accept-
ability around system autonomy and user control.

6 Conclusion and Future Work
Through the design and field study of Quologue, we explored
how generative AI can act as a resource for surfacing and re-
encountering personal e-book metadata in ways that conventional
annotation systems do not support. While our participant pool
was limited to North America and composed of self-identified
avid e-book users—a clear constraint—our findings offer impor-
tant insights into how digital reading infrastructure might evolve
to support richer, more personally meaningful engagements with
reading data. Future studies could extend this work to readers in
diverse cultural and geographic contexts and with varying degrees
of familiarity with e-reading platforms. Our findings suggest that
Quologue’s recurrent keyword-based, stepwise interaction model
offered interpretive flexibility, which participants used as a creative
prompt to revisit and recontextualize past highlights. Over time,
participants moved from passive reflection to more active forms
of authorship and adoption. This shift was accompanied by more
mindful and intentional e-reading behaviors, such as highlighting
with an eye toward future reinterpretation. These evolving prac-
tices were scaffolded by the system’s capacity to support multiple
modes of engagement across time, including structured reflection,
narrative remixing, and co-creation with AI.

Our work contributes (i) design insights on how to scaffold long-
term, dialogical relationships with personal reading data; (ii) an
alternative vision for e-reading infrastructure that values meaning-
making over retrieval; and, (iii) an example of how generative AI
might be repurposed to support situated, slow interactions with
data that evolve alongside users’ lives. More broadly, our work con-
tributes to ongoing conversations in HCI and personal informatics
about designing with data not as static records but as materials
for ongoing interpretation, self-authorship, and identity work (e.g.,
[21, 26, 71, 84, 87, 107]). We hope this study inspires future research
into how everyday data—particularly from creative and expressive
domains like reading—can be reimagined as a site for reflection,
connection, and continuity across time.
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A Quote recommendations from the gpt-3.5 Turbo model

This is a screenshot from an interaction with the GPT-3.5 model. We discovered a mix of true and false information when we prompted
the model to recommend ten quotes that are relevant to one of FA’s e-book highlights. Some quotes in the list were correct, but they were
matched with a wrong title of the book or a name of the author. In some cases, several words of the original quote were modified.

B Keyword selection prompt
We instructed the GPT-3.5 Turbo model to select one keyword that is not directly sourced from the quote but is semantically related to
the other two keywords. We added this requirement so that the one keyword would act as a gateway for users to potentially bring in new
elements through their response that could enrich the meaning of the original quote in the output. The following prompt was used to
generate three keywords:

“Based on the semantic meaning of the following quote, pick two words that might best capture the overall meaning and follow
the requirements. Also, pick a word that is semantically related to the two words but is unrelated to the quote. ”[RANDOMLY
SELECTED HIGHLIGHT]” - from [TITLE] by [AUTHOR] Formatting requirements: - Put each keyword after ’Word 1:’, ’Word
2:’, and ’Word 3:’- Don’t add any other information other than the keywords, ’Word 1:’, ’Word 2:’, and ’Word 3:’. - switch up
the order of words so that the viewer won’t know which word is the random one. Requirements for choosing the words: - pick
non-generic words that are not too commonly appearing”

C FA’S DIARY ENTRIES OF INTERACTINGWITH QUOLOGUE
While experimenting with the Quologue prototype system, FA kept a record of three keywords, FA’s response to the keywords, the original
quote where the three keywords are derived from, and the remix (referred to as a “synthesized quote” in the screenshots). Each of the entries
included FA’s personal reflection on the output, which focused on FA’s motive behind writing a certain response or any emotional reaction
from interacting with Quologue. An example of FA’s personal reflections is shown in C.2.
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C.1 Diary entry on July 19, 2023

The keyword “water” was, in fact, randomly generated based on the requirements in the prompt and was not related to the original quote
(see 3.1 for more details on these requirements). When FA encountered the keyword “water” with the other two keywords “self-discovery”
and “identity,” FA contextualized the keyword “water” by conjuring up the image of Narcissus who drowned in water by being captivated
by the image of himself reflected on water. The random output from the GPT-3.5 model inspired FA to come up with the new allegory of
Narcissus which was coherent to the theme of the original quote and added an interesting layer of meaning in the synthesized quote.

C.2 FA’s diary entry on August 10, 2023

The following is FA’s reflection on viewing this ambiguous output which was not remixed cohesively accordingly to the prompt
requirements:

“At first, I thought this was a bad [remix] since it’s clear to see where the original quote ends and my response starts. But
then, I noticed the GPT model added double quotation marks when it talks about the content in the original quote. I read it
again, and it felt like the sentence between the double quotations was the character’s inner thought or a quote the character
remembers and uses it to describe the context. And it primed the experience of reading my response that came afterwards.
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This took a bit more reading than usual, but the clear demarcation of content made me think about the narrative structure of
the [remix] a bit more, which was fascinating.”

C.3 FA’s diary entry on August 7, 2023

After reflecting on the keywords generated based on a highlight from the book Bonjour Tristesse, FA decides to portray FA’s personal
memory with the goal of drawing the same kind of melancholic mood present in the original novel.

“[T]his specific keyword “tristesse” made me realize exactly what this quote is and which book it’s from. I remember highlighting
the last sentence of Bonjour Tristesse, which had this specific word that was not translated into English. Looking at these
keywords made me think of the unique mood of this novel, which comes from a sensitive and turbulent teenage girl having a
summer vacation in the south of France. I wanted to draw the same kind of melancholic mood from my own experience of
traveling alone in Switzerland, hoping the GPT model would create a coherent narrative around this mood. I was satisfied to
see my memory was stitched well together with the mood of the story.”

D Remix generation prompt
After users submit their written response, the following prompt was used to generate the remix of their response and highlight:

“Pretend you are a writer synthesizing two different quotes: Use these two sentences (under double quotation marks) as
materials for a new synthesized quote that effectively connect the meaning of the original sentences and be very sure to follow
the requirements after the quotes. ”[RANDOMLY SELECTED HIGHLIGHT]” ”[RESPONSE]” Requirements for connecting
sentences: - use simple and concise language - feel free to break up the original structure of the previous two sentences to
change, add, or subtract as long as the tone of the original sentences is preserved - the output should have maximum three
sentences.”
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