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Figure 1: Applying constraint-based interaction techniques to influence user behaviour while passively reading, actively
reading, and writing.

ABSTRACT
Constraints are fundamental to human-centered design. Although
by definition, constraints “limit” or “restrict” the capability of soft-
ware, when designed correctly, they can have enabling characteris-
tics as well. In my dissertation, I seek to understand how user in-
terface constraints can influence user behaviour when reading and
writing text. First, I discuss a document reader with auto-scrolling
to facilitate time-bounded reading for increased focus. Second, I
contribute the idea of limiting how much text can be highlighted in
a document to encourage readers to think more about what is truly
important in the document. Lastly, I discuss how constraining an
AI writing assistant through prompts with varying levels of detail
may improve a writer’s feelings of ownership. Through these three
projects, my dissertation will contribute novel constraints-based
interaction techniques that can be integrated into new or existing
systems, which is of interest to the UIST community and the HCI
community more broadly.
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1 INTRODUCTION
Constraints are a fundamental part of human-centered design, with
Norman having noted that designers should use “constraints to
guide the actions” of users [37, p. 67]. Although constraints have
the connotation of “limiting” or “restricting,” prior work argues that
constraints have many enabling characteristics as well. For example,
constraints can improve creative expression through constrained
creativity experiences (e.g., [17, 35, 48]), boost productivity (e.g.,
[7, 14]) and drive innovation within organizations (e.g., [18, 46]).

In user interface design, constraints have largely been used to
reduce errors, like restricting user commands in certain modes.
However, there are other ways constraints can be applied to guide
user actions. Intentionally imposing constraints in software that are
not required by resource limitations can act as a nudge to alter user
behaviours. For example, using character limits to encourage more
user participation on social media [26], displaying only a few search
results to improve user confidence and satisfaction when retrieving
information in a search engine [41], and imposing time limits to
encourage focused knowledge-sharing through videos [27, 34].

We interact with text documents and articles daily, either by
reading them passively or actively, or writing our own. Although
constraints have been successfully applied to creative writing to
encourage creativity (e.g., [7, 24, 35]), there are other ways our
interactions with text documents can be purposely limited to en-
courage desirable user behaviours. For example, constraints can
be imposed to encourage users to pay closer attention to text they
are reading, focus their highlights or notes on the most important
concepts within an article, and help writers feel more satisfied with
their writing when working with an AI assistant.

In my dissertation, I seek to answer the research question: how
can user interface constraints enable users and positively
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alter user behaviour when reading and writing? By combining
theories from psychology with interaction design, my work aims to
innovate novel constraint-based interaction techniques that can be
integrated into software user interfaces, which would be of interest
to the broader UIST community.

2 BACKGROUND AND RELATEDWORK
Constraints are a fundamental aspect of life; ecological psychology
suggests that humans interact with the world by perceiving what
can and cannot be done it in as they try to achieve their goals
[22, 23]. Constraints appear in many domains, though they may
take on other names, such as requirements, conditions, or rules.
They can be thought of as measures needed to turn large or ill-
defined problems into smaller or well-defined problems [42, 44].
Despite the negative connotation associated with unintentional
constraints like bottlenecks in production, intentional constraints
can be quite positive, enabling desirable characteristics and be-
haviours. As Boden notes: “constraints on thinking do not merely
constrain, but also make certain thoughts – certain mental structures
– possible” [9, p. 58]. Here, I outline the dual nature of constraints
as both an enabler and an inhibitor before discussing prior ways in
which constraints have been applied to reading and writing text.

2.1 Duality of Constraints
Many believe that constraints are fundamental to the creative pro-
cess. Elster [20, p. 176] describes the creative process as two-stages:
the choice of constraints and choosing within constraints. Simi-
larly, Stokes [47] argues that creative breakthrough can be achieved
through self-imposed constraints that are manipulated throughout
the creative process. Self-imposed time limits can spark creative
thinking and solutions [18, 25, 43] and reduce perfectionism [14].
Prior work in HCI has created constrained creativity systems for
the visual arts [4, 48] and music [5, 15].

Constraints can be useful beyond creativity applications as well.
When applied to search engines, limiting the number of results
improves a user’s confidence and satisfaction in their search [41],
and constrained task descriptions can result in more in-depth and
on-task explorations [6]. Social media applications with charac-
ter or time limits can lower the user’s perceived requirement of
time for generating each post, encouraging more participation [26].
Knowledge-sharing over time-bounded video sharing social me-
dia forces content creators to focus on one or two key points in
each video, which can be more comprehensive and enjoyable for
viewers [34]. I created MicroMentor [27], a help-seeking system
that constrains help sessions to three minutes. Results showed
that constrained help sessions can encourage more help-seeking,
as there is less of a perceived burden associated with asking for
and giving help. Self-imposed time restrictions can be effective for
discouraging excessive smartphone usage [30, 31].

However, there is a balance that needs to be struck as over con-
straining can have adverse effects. Over-constrained creativity expe-
riences can result in too much uniformity and decrease enjoyment
[17, 28, 29]. Severe time constraints may cause stress [25, 33]. Many
researchers have proposed that there is an inverted U-shaped rela-
tionship between the level of constraint and the extent to which
constraints are enabling [2, 20]. This has been described as “the

sweet spot” [40, 43]. Optimal results can be achieved by balancing
the level and type of constraint [1].

2.2 Constrained Reading and Writing
Some prior work has explored the impacts of constraints on reading
and writing. Walczyk et al. [49] examined the effects time limits
have on reading comprehension scores and found that reading un-
der mild time pressure encouraged readers to stay focused and
motivated while reading, which resulted in better scores. Similarly,
Chang [12] found that when learning a second language, imposing
time limits on reading can improve reading comprehension as read-
ers are forced to read faster and focus on broader concepts rather
than reading word by word. Though not strictly enforced, some
websites like Medium show estimated read times for each article
and some marketing research suggests they can improve user en-
gagement [45]. This is likely caused by the Ellsberg paradox [19],
which states that people avoid ambiguity when making decisions.

MakeWrite [35] is a constrained creativity system for writing
erasure poetry, poetry that is created by removing content from an
existing piece. Haught and Johnson-Laird explored how constrained
writing prompts affect creative writing [24]. They tested using
nouns and drawings, which are more limiting as they impose more
specifications on what needs to be written, and found that the
drawings resulted in longer and more creative sentences. Biskjaer et
al. [7] explored how time constraints in a writing tool can encourage
more creative writing. They found writing under time constraints
generated more new writing, but the quality was lower. However,
such writing would be suitable as a warm-up exercise, or to help
writers overcome perfectionism.

Overall, imposing constraints can have positive effects while
reading and writing. However, with the exception of MakeWrite,
applying such concepts to user interfaces and interaction design
has not been explored in depth. Rather, much of prior work has
focused on evaluating constraint-based theories, without creating
novel user interfaces or interaction techniques. My dissertation
aims to bridge this gap by creating constraint-based interaction
techniques for reading and writing.

3 RESEARCH AGENDA
My work is focused on how a single user’s interactions with text
documents can be enhanced through constraints. There are three
primary ways people can interact with text documents: passively
reading, actively reading, and writing new content. My research
aims to innovate on novel interaction techniques for all three of
these through time-bounded passive reading, highlights and com-
ments that are limited by word count, and prompts that vary in
their level of detail to place limits on an AI writing assistant.

3.1 Passive Reading
Time limits can encourage more focused reading, but this concept
has yet to be integrated into existing document readers. Although
marketing research on estimated read times provides some indi-
cation of what possible benefits there may be, such as increased
engagement with the text, I am interested in understanding how
enforced read times impact the reading experience of a text
article. Inspired by Breznitz and Share’s work [10], which showed
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Figure 2: As the reading time limit approaches, the document
reader automatically scrolls down to encourage the reader
to read at a specific rate.

that students can recall more information from a text where words
disappear after they are read, I will create a new document reader,
ReaderPrompter (Figure 2), that removes the reader’s ability to
scroll through a document at their own pace to encourage more
focused, time-bounded reading, and evaluate usability.

3.1.1 Methodology. At the core of the system design, is an auto-
scrolling feature to match a target reading rate, like a teleprompter.
Auto-scrolling is not new; systems like Microsoft Word allow users
to automatically scroll through documents by pressing the mouse
wheel and using cursor placement to control speed. However, ap-
plying auto-scrolling to impose a time constraint on reading has not
been explored before. There are many interesting design challenges
that arise as the optimal scroll speed may be different depending
on the reader’s reading ability, the type of document being read,
and the reader’s objectives. To guide the design of ReaderPrompter,
I will first conduct a within-subjects experiment to evaluate usabil-
ity and reading comprehension. Participants will be asked to read
different types of text documents, like short stories, news articles,
and academic papers, with different scroll speeds and will be asked
a series of questions about the content shortly thereafter. Eye track-
ing will be used to measure workload and to estimate whether the
reader is deep reading or skimming [13].

Using these results, I will create the full ReaderPrompter system
that can automatically set optimal scroll speeds for different docu-
ments. Scroll speed will adapt as the document reveals new sections
(e.g., slower speeds for a results section of an academic paper), or
as the reader’s goals change (e.g., longer time limits for first-time
reading but shorter time limits for reviewing text). As reading is not
always done linearly, I will also design interactions to support non-
linear reading. For example, it may be beneficial to create “focus
zones” on demand, where the scroll speed is significantly slower,
or to indicate regions that can be skipped over.

3.2 Active Reading
Marking up text through highlights and underlines is an active
reading strategy that can help readers remember more content
in-text [21]. This is caused by two main effects: marking up text
visually isolates it from other text, making it more memorable (i.e.,
the von Restorff effect) [36]; and deciding whether text is important,
and worth marking up, or not, forces the reader to think more
about it, which can improve memorability [16, 50]. However, many
readers tend to over-mark [3], which is not as effective as being
more selective with text marks [21, 36] and can even instill a false
sense of comprehension [8, 50].

I propose imposing constraints on how much text can be
marked up while reading a document to encourage readers

to be more selective with their text marks. I hypothesize that
readers will naturally try to self-regulate their own text marking
behaviours so that they fall within the specified limit, which has
been shown to improve recollection [32].

3.2.1 Methodology. I designed and implemented a custom web
interface for reading and highlighting text passages (Figure 3). The
interface displays the passage and users can add new highlights
by selecting text. Once a new highlight has been added, a progress
bar at the top of the page increases in width. If the limit has been
reached, the system prevents additional highlights; the user must
delete existing highlights to regain the ability to highlight.

The ideal word limit on highlights is unclear: if the limit is too
high, the user’s behaviour does not need to change; but if it too low,
the user may become frustrated. I am currently running a series of
between-subjects experiments using this interface to understand
how word limits can be applied to text highlighting and what the
ideal word limits are. Both experiments use the same procedure.
Participants will first highlight a passage for an upcoming reading
comprehension test. The next day, participants will complete a
timed open-book reading comprehension test where they can view,
but not edit, their highlights from the previous day. For the first
experiment, participants will not have any constraints to work
within. Using these results, I will be able to characterize current
highlighting behaviours and identify word limits for the second
experiment (i.e., limits that fall 1, 2, or 3 standard deviations below
the mean word count). During the second experiment, participants
will either be constrained by one of three different word limits, or
not be allowed to highlight anything.

I will compare highlighted content and test scores between
groups. I will then conduct a follow-up experiment that also con-
siders how such constraints can also be applied to comments in the
margins, and develop a document reader system that supports both
types of constrained annotations. Combining constrained highlights
and comments into one system has interesting design challenges.
For example, should each type of annotation have its own word
limit, or should they be counted together?

3.3 Writing
Caspi and Blau [11] noted that when writing with others, a writer’s
perceived quality of the text can increase. However, this comes at
the cost of psychological ownership, and losing toomuch ownership
can deter writers from collaborating with others. With the recent
advancement of large language models (LLMs) and AI chatbots
like ChatGPT, the process of writing will be forever changed, and
writers will increasingly collaborate with AI assistants.

One major difference between collaborating with a person ver-
sus an AI assistant is that the writer has full control over how the
AI assistant is to be used; the writer can indicate the level of in-
volvement by imposing more or less constraints in the prompt. For
example, a prompt like “write a five paragraph essay about WWII” is
much less constrained than “write a sentence to summarize Hitler’s
rise to power at the beginning of paragraph 2.” Imposing different
levels of constraints on prompts has been shown to be beneficial for
search tasks [6] and creative writing [24], but how is psychologi-
cal ownership and perceived quality impacted when writers
impose more or less constraints on an AI writing assistant?
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Figure 3: (a) Constrained highlighting interface. A count and progress bar showing how many words have been highlighted
appear in the top toolbar; (b) if too many words are selected, (c) an error message appears, and the new highlight is not created.

Figure 4: ChatGPTwriting example when the sourcematerial
is unspecified or constrained to include “wizards.”

3.3.1 Methodology. I will first create a text editor that features
a side-by-side view of a writing area and chatbot (Figure 4). The
chatbot will be powered by ChatGPT and the system will control
the structure of the prompts by imposing more or less constraints
on ChatGPT. Using this editor, I will conduct a within-subjects
experiment. Participants will be given a writing prompt and will be
asked to write a paragraph for the prompt. While writing, they will
either be asked to write the paragraph entirely by themselves or to
use ChatGPT. When using ChatGPT, the system or the participant
will modify different parameters to control the level of constraint:
the subject, length (sentence or paragraph), the placement (specific
line numbers or no indication), source material (nothing or using
specified bullet points), and the type of task (generating new con-
tent, or editing existing content). For each paragraph, participants
will answer questions about the perceived quality of the text and
psychological ownership. With these results, I will formalize design
guidelines for future document editors that integrate AI assistants
in-product to optimize for ease of writing and ownership.

4 CONCLUSION
Overall, my work aims to leverage user interface constraints to
improve a reader’s ability to read with focus, highlight a document,
and improve a writer’s ability to work with an AI assistant while
maintaining feelings of ownership. Text documents, whether they
are short news articles or book chapters from a university textbook,

are fundamental pieces of information that are consumed by users
daily. As such, innovating on ways to make users better at reading
or writing them is an important research direction.

Although the aforementioned projects focus on a single user,
constraints can be used to improve multi-user experiences with text
documents as well. For example, I explored the idea of limiting how
frequently updates are shared with collaborators in synchronous
shared editors (e.g., Google Docs) to improve how comfortable
a writer feels when writing with others. The results showed that
delaying updates after full sentences have been written can improve
comfort. This project is currently under review.

Outside of text documents, there are also other ways constraints
can be leveraged to enable users. For example, with the rise of digi-
tal photography, people receive immediate gratification by being
able to capture and view photos whenever it is desired. However,
systems like Photobox [38, 39] showed that delayed gratification
can build anticipation and encourage people to revisit their photos
more frequently. Constraints could be combined with digital pho-
tography by purposely slowing the user experience through time
restrictions on when new photos can be captured and viewed.

Even beyond software, focusing on constraints in HCI can lead
to innovative designs. For example, this year at UIST, I will be
presenting work that explores how microgestures performed by the
middle, ring, and pinky fingers can enable input when the hands
or fingers are constrained by location or posture. By considering
different types of hand constraints, I was able to innovate on new
types of gestural input and their applications that had not been
explored extensively in the literature previously.

Phrases like “think outside the box” imply that in order to achieve
beneficial outcomes, like creative breakthrough, we need to think
beyond the constraints placed upon us. But have we ever stopped
to really think about the box itself? If it is too big, we would get
lost trying to find a way out, and if it is too small, we would not
have enough room to explore. What makes the box special and how
can we use the box to our advantage? My dissertation, and career
more broadly, is focused on putting the spotlight directly on the
box itself in exciting and innovating ways.
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