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ABSTRACT

they may also produce imperfect or unsatisfactory suggestions that require efficient

correction. Word choice presents a challenge for writers that can be addressed by sev-
eral tools, but these systems typically require users to switch browser tabs or tools and break
their flow of thinking, or otherwise fail to incorporate the context associated with users’
writing or their intentions, leaving them with subpar or unrelated suggestions. We present
SYNthia, a word-suggestion interface that allows users to be directly involved in the sug-
gestion generation process by providing natural language feedback. We performed two pi-
lot qualitative studies, finding that SYNthia provided users with a more practical interface
that (1) allowed them to receive their target word more efficiently, (2) eliminated the need
to for users switch contexts (e.g. switching tabs or devices), and (3) improved users’ per-
ceived quality of writing. In addition, we performed a formal user study comparing how
novice and expert writers interact with SYNthia differently, ultimately concluding that the
writing level had no quantitatively significant impact on interactions with the tool, rais-
ing more questions for further study. However, the qualitative study surfaced several inter-
esting observations regarding how writers interact with an Al-powered thesaurus, making
progress towards the greater goal of integrating Al in the writing process while maintaining
human agency and ownership. All code for this project can be found at the Github reposi-
tory: https://github.com/AEst2002/word-suggester/tree/thesis.

Q rtificial intelligence (Al)-infused systems can offer valuable assistance to writers, but

vii
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CHAPTER

INTRODUCTION

n 2023, Canadian novelist, essayist and "enemy of boredom", Stephen Marche pub-

lished the first Al generated novel (using ChatGPT, Sudowrite and Cohere) reviewed in

The New York Times, appropriately titled Death of an Author. With the novel being 95%
Al generated, the opinions on this novel-writing process are quite controversial. While some
call this product a "groundbreaking experiment in the meta world of man meets machine"
[1], others label the usage of Al in this novel "a tumor through the spine of their other abiding
freakouts" [2].

But was it a good novel? In The New York Times review, staff writer Dwight Garner ob-
served that the Al attempted to incorporate figurative language into the novel, though it
was "a hit-and-mostly-miss. (“The smell of coffee was like a fog burning off a field.”)." In
addition, he noted the concerning difficulty to discern between human and Al contribu-
tions, highlighting the threats of ownership to authors. While Garner was mostly ambivalent
towards the usage of Al in writing, Marche seemingly had a positive impression of Al, "con-
vincingly [making] the case that writers will manipulate A.I. the way that hip-hop producers
dig up and arrange samples" [2]. Marche brings up a valid comparison: if singers like Ava
Max can release songs that heavily sample or remake other pieces of music [3], why can’t
authors sample from Al generated works to help their own writing process?

While large language models (LLMs) demonstrate remarkable versatility across diverse
domains, they are not reliable for all tasks — ultimately, humans are at the center of all Al in-
teractions. First, we visit the capabilities of Al. Whether it be graduate school examinations
or chatbots that are able to answer high stakes medical questions [4, 5], LLMs have proven
themselves a fierce competitor to their human counterparts, a battle seen across different
fields, including writing. Modern models are able to process complex inputs spanning text,
code [6], and visual data [4]. However, while these models excel at pattern recognition and

information synthesis, they face limitations in open-ended creativity and contextual judg-
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CHAPTER 1. INTRODUCTION

ment, necessitating hybrid human-AI workflows for optimal results. Although some writ-
ers believe Al can enhance individual creativity, research indicates that its outputs become
thematically repetitive over time, ultimately reducing diversity [7]. Furthermore, Al models
inherit biases present in human data [8]. These limitations highlight the need for human

oversight, reinforcing the importance of human-AlI collaboration.

This project focuses on the integration of LLMs and Al in writing tools, which has also
become increasingly prevalent, with major platforms like Grammarly [9, 10], Google, and
Power Thesaurus incorporating Al-powered features to enhance user experience and pro-
ductivity. This trend has been further accelerated by the development of LLMs, which has
significantly expanded Al's writing capabilities [11]. LLMs are able to remember a subset
of its past interactions with the user [12], giving them additional context to adapt to user
prompts given within a specific context window. Recent studies have also shown that Al writ-
ing assistants can significantly improve writing efficiency and quality. For instance, workers
using Al tools could complete writing tasks more quickly, reducing time spent on synthesiz-
ing material from 60% to just 10% of their workload. In that same study, researchers found
that documents produced with Al support received significantly higher quality ratings (4.5
vs 3.8 on a 7-point scale) compared to non-assisted writing [13].

More specifically, Al has increasingly become a tool in creative writing, sparking debates
on its role in the artistic process. While Al can assist with brainstorming, refining language,
and enhancing stylistic choices [14], its use also raises concerns about originality [15], au-
thorship [16], and over-reliance [17] on machine-generated content. Some are worried that
novice writers may lean on Al to overcome writer’s block or enhance their vocabulary, while
experienced writers might use it more selectively to refine and experiment with language.
The distinction between Al as a collaborative tool and Al as a crutch could vary based on
the writer’s skill level, creative confidence, and personal philosophy on authorship. In 2023,
a paper was published detailed the advantages and disadvantages of using Al in writing: Al
enhances writing by overcoming writer’s block, generating creative analogies, and refining
key sections like titles and conclusions. It aids in discovering overlooked references, struc-
turing complex topics, ensuring thorough coverage, and presenting unfamiliar concepts in
an accessible way. However, Al can also encourage over-reliance, replacing critical think-
ing and thorough research. It risks producing generic, uninspired work, enabling users to
bypass reading essential sources, and may generate inaccurate or outdated information.

The line between using Al as a tool and having Al take over the writing can be easily
crossed. Although writers (degree holders [18] and students [19]) agree that Al should be
incorporated with human oversight, the disagreement arises about where to draw the line
between human contribution and Al assistance. In our project, we investigate the question
of how writers of different skill levels would interact with Al differently, and how their opin-
ions differ on the usage of Al in their works. To make sense of this gray area, we present

SYNthia, an Al-powered thesaurus that enables users to refine suggestions by adding con-

2



text (much like the chat functionality in ChatGPT or Claude), while maintaining confidence
of writer ownership, even after using the tool. In the process of designing, building, and test-

ing SYNthia, we aim to explore the following research questions:

* RQ1: How do novice and experienced writers use a large language model (LLM) pow-

ered thesaurus in creative writing differently?

* RQ2: How open are novice and experienced writers to accepting LLM generated word

suggestions in their writing?

* RQ3: How do LLM generated word suggestions affect the thought processes of novice

and experienced writers?

SYNthia is a browser-based Al-powered thesaurus that combines a traditional writing
interface, thesaurus, and OpenAl’s GPT-4 model. The system allows users to write at their
own pace, while manually prompting the Al thesaurus on the same page, allowing users
to easily integrate Al suggestions back into their draft. SYNthia also allows users to provide
context to the thesaurus as a way to refine the list of synonym suggestions.

We evaluated SYNthia with a between subjects user study, comparing novice and expert
writers. Participants were asked to write to a creative writing prompt with the assistance of
SYNthia and answer questions about their interactions. On average, participants requested
alternative suggestions for 9 words during their writing process (average of 228 words writ-
ten during the 15 minute time block), with an average 44% acceptance rate. When evaluating
their draft (written with the assistance of SYNthia), 74% of participants were adamant that
their draft had absolutely no Al influence, despite their prior interactions with the system.
Finally, almost all participants stated that despite not accepting every suggestion, they were
inspired by the tool’s outputs, which ultimately played a role in shaping their direction, tone,
and structure.

In summary, this thesis covers the following material:

* SYNthia, a novel large language model-powered thesaurus and interactive web inter-
face that allows users to write and prompt for personalized word suggestions without
the additional transition of context switching. The tool and its features are described

in more detail in chapters 3 and 4.

* Alist of design goals and a description of the design space is introduced in chapter 3

(pilot study), and referenced repeatedly in the following chapters.

* Results from the quantitative evaluation yielded no statistically significant differences
in how users interacted with SYNthia, aggregated by both writing and Al expertise.
Summarized in chapter 5 and discussed more in depth in chapter 6, these assessments
provided an objective metric to compare novice and expert writers’ experiences with

the system.



CHAPTER 1. INTRODUCTION

* Results from the qualitative evaluation yielded common themes in the participants’
overall view of Al in writing, the efficiency of the system, and how context (novel com-
ponent) affected them differently. The results are summarized in chapter 5 and dis-

cussed more in depth in chapter 6.

* A detailed discussion on the implications of results from this project on the future of

Al in creative writing, detailed in chapter 6.



CHAPTER

LITERATURE REVIEW

2.1 Importance of Human Voice in Writing

Writing has long served as a primary mode of self-expression, enabling individuals to cu-
mulate their thoughts, emotions, and perspectives into a structured form. Writing allows for
refinement, revision, and careful selection of words, contributing to the development of a
unique authorial voice. This section explores the significance of human voice in writing and

the role of rewriting in shaping meaning.

2.1.1 Writing as a Vessel for Authentic Self Expression

Writing has been a fundamental vessel for self-expression throughout history, providing a
space for individuals to record personal narratives, develop arguments, and communicate
ideas in a healthy, comprehensive manner [20]. Written records offer a level of permanence
and intentionality, encouraging individuals to craft their thoughts with precision, often re-
flecting deeply on word choice, structure, and meaning. This deliberative process allows for

a clearer and more intentional articulation of personal voice.

Writers often emphasize the importance of authenticity in their work. Readers often seek
out writing that feels genuine and reflective of an individual’s unique perspective [21]. Au-
thenticity is the connective thread between writers and readers, acting as both a measure
of a work’s value [22] and a reflection of the writer’s sense of ownership [23]. For many writ-
ers, the act of writing is deeply fulfilling, serving as both a cognitive and emotional process;
each writer has a unique perspective of their "own history, values, and point of view" that

naturally comes out in their writing, which serves as the drawing point for the readers [24].
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CHAPTER 2. LITERATURE REVIEW

2.1.2 The Impact of Revision

Writing does not just include the physical process of writing or typing words on a page. The
process of editing and rewriting also plays a crucial role in the overall quality of the final
piece; rewriting involves the writers repeatedly involving themselves in their own writing,
a cycle that transforms their drafts into polished works that resonate more effectively with
their intended audience. Writers themselves also claim that the editing phase of their pro-
cess not only polish their work, but also are the most rewarding due to the (usually) long
hours spent in it [25]. In support of this, many studies have found that feelings of authen-
ticity and ownership are linked to the challenge of brainstorming creative ideas [26] and the
dedication of effort, attention, and time to the their work [27].

The relationship between rewriting and authenticity and ownership is particularly sig-
nificant. When writers feel a sense of agency over their work, such as through topic selec-
tion or stylistic choices, they are more likely to produce writing that feels meaningful and
personal [28]. The revision process allows writers to reconnect with their original intent
and ensure that their voice remains intact throughout the piece. These efforts also trans-
late through the page to readers of their works, transferring the same emotions the writers

felt to their audience.

2.2 Novice vs. Expert Writers

The distinction between novice and expert writers has been a subject of significant research
in cognitive psychology and writing studies. Table 2.1 provides a cumulative comparison
between novices and experts in any domain [29]. As this section dives deeper into the key
differences between them in their writing processes and strategies, we will start to see the

themes in this table apply in the context of writing.

2.2.1 Cognitive Processes

Expert and novice writers employ the cognitive process of writing differently. The cogni-
tive processes in writing includes: planning, translating, and reviewing [30]. Assuming that
writers are writing in one language (e.g. English), translating is not applicable. We will exam-
ine the processes of planning and reviewing in depth below, drawing on the work of Anna

Becker, who did extensive research on the cognitive progress in writing [31].

2.2.1.1 Planning and Brain Storming

The brainstorming stage is fundamental for establishing a clear idea and outline for the fi-
nal product. Expert writers typically engage in more extensive planning before and during

the writing process. They construct complex representations of their goals, with frequent
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2.2. NOVICE VS. EXPERT WRITERS

Table 2.1: Comparison of Novice and Expert Characteristics

Novice Characteristics

Expert Characteristics

. Follows the rules and plans. Ac-
quires information as a prerequi-
site to learning.

. Does not feel responsible except for
following the rules.

. Has no discretionary judgment.

. Spends time remembering infor-
mation.

. Thinks intuitively.

. Nolonger relies on the rules, guide-

lines, or principles.

. Analytical approaches used only in

novel situations or when problems
occur.

. Has responsibility for self, others,

and the environment.

5. Attempts to conform behavior to
the rules.

6. Learning is context dependent.

check-ins during writing. Experts spend more time analyzing the writing task, consider-
ing their audience, and developing a mental model of the problem before trying to solve
it. While novice writers also participate in planning and brain storming, their processes are
often simpler, driven by the goal of completing the task at hand. They do not consider the
same depth of information and how their writing could influence potential readers as much

as expert writers [31].

2.2.1.2 Reviewing and Revising

Reviewing and revising is fundamental for polishing the first drafts, transitioning the piece
from initial ideas to a publishable work. Expert writers demonstrate a smooth and efficient
integration of conscious and automatic processes during revision, drawing on a large repos-
itory of past writing experiences stored in their extensive past experiences. This allows them
to make more fitting decisions about specific revisions without overloading their working
memory capacity. On the other hand, novice writers often struggle with managing multi-
ple cognitive demands during editing. The lack of experience combined with the struggle
of multitasking often cause cognitive overloads, leading to lackluster results and the writers
"cutting corners" in their work.

In addition, the term "revision" carries a different definition to expert writers and novice
writers. Expert writers engage in more substantive revision, often reorganizing or rewriting

entire sections to better communicate their ideas, not being afraid of "throwing away" hours

7
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of work if the results do not reflect the efforts. They are more likely to consider global issues
in their writing, such as overall coherence and argument structure. However, novice writers
tend to think of revision as purely syntax, often focusing on surface-level revisions, such as
grammar and spelling without significantly altering the content or structure of their work
[31].

2.2.2 Text Production, Integration, and Fluency

Two main components in the development of writing expertise are: extensive knowledge
relevant to writing and fluent language generation processes [32]. This section breaks down

how expert and novice writers differ in those two categories.

Expert writers are more skilled at integrating domain knowledge into all processes of
their writing, drawing on a broader range of relevant information and experiences. They
can organize and structure this knowledge more effectively within their texts, purely based
on their prior experiences and long-term memories. Novice writers may struggle to select
and organize relevant information, failing to prioritize more important information. This
results in novice writers over relying on external tools, such as generative Al, to assist them

in coming up with the most effective way of knowledge integration into their writing [33].

Fluent language generation processes correspond to the usage of short-term vs. long-
term memory in writing. Expert writers more often use long-term memory, as their prior
experiences and expertise allow them to almost write by instinct. Word associations are a
common example. Expert writers, when presented with a prompt or scenario, can quickly
list the words they would like to use, while novice writers (who lack this fluency) will need
more time to grapple with the words they want. Because novices use more short-term work-
ing memory, they are more likely to get overwhelmed during the writing process and limit
their ability to engage in more complex writing tasks, as they have not developed the sophis-

ticated writing habits and instincts expert writers have [33].

2.2.3 Metacognition

Metacognition describes thinking about one’s thinking as a means of reflection. In writing,
it means spending more time thinking about the process, barriers, and strategies for writ-
ing, rather than the final product [34]. Experienced writers demonstrate stronger metacog-
nitive skills, allowing them to monitor their writing process more effectively and identify
areas for improvement. They are more adept at critically evaluating their own work and
making strategic decisions about how to improve it. Novice writers often lack this level of
self-awareness and may struggle to critically assess their own writing, thus influencing them

to seek out external help (e.g. generative Al) [29].
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2.3. LARGE LANGUAGE MODELS

2.3 Large Language Models

The technical aspect of this project relies on large language models (LLMs). In recent years,
LLMs have emerged as groundbreaking technology in the field of artificial intelligence (AI)
and natural language processing (NLP), being capable of understanding and generating
human-like text across a wide range of applications.

LLMs are large-scale neutral networks, trained on large amounts of textual data in an at-
tempt to mimic the human brain and its inner workings. Containing billions of parameters
[35], these models are designed to capture the nuances of the human language and com-
municate with us in a seamless and natural manner. With the growth of LLM prevalence
came the growth in the number of parameters (amount of learning) each model contains.
OpenAl’s GPT-1 model (2018), the first ever LLM released to the public, had only 117 million
parameters [36]. To put that into scale, GPT-4 (2023) is estimated to have at least 1.8 trillion
parameters, which is comprised of eight smaller models, with each internal model made up
of 220 billion parameters [37].

LLMs have several key capabilities that make them more attractive than existing lan-
guage models, at least for the general public. First, LLMs can apply transfer learning, essen-
tially transferring their knowledge of how to perform one task to another, allowing them to
perform well on a wide range of tasks with minimal model training. In addition, LLMs have
different use cases, ranging from generating text to document summarization and question
answering [38]. All of the LLMs’ generative features rely on the user’s "prompts", essentially
learning through examples or guidelines that the users provide. An example of how users
prompts are used by LLMs can be seen in Figure 2.1 [39]. When the user initiates a session
with a prompt, it goes into the LLM’s context window (history or memory). The LLM uses
the prompt to generate an output, which is also added to the model’s context window. This
way, the LLM is able to remember past details from the session and use them to address any
incoming user prompts.

However, while LLMs give off the feeling that they are able to "think on their own",
it is important to acknowledge the possibilities of hallucinations, biases, and other forms
of incorrect outputs [40]. Even though LLMs perform extraordinarily well with data they
have been trained on (billions and trillions of parameters), its chances of under performing
emerge when an user prompt does not match its inner dictionary of information. Models
like ChatGPT also have a tendency to please the users, which can be seen by its over willing-

ness to change a response at the slightest nudge from the user.

2.4 System-Assisted Writing

Writing assistance tools come in several forms and continue to be actively developed and

researched, with a history ranging from the dictionary and thesaurus to the common uses
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CHAPTER 2. LITERATURE REVIEW

Basic LLM
Prompt Cycle

Prompt

Figure 2.1: Flowchart of how user prompts help the LLM answer specific questions or de-
mands.

of spellcheck and grammatical suggestion tools like Grammarly. With the increase in the use
of generative Al in writing came the increase in their use in the creative writing space, where
word choice, colorful descriptions [41], and general world building [42] are of the upmost
importance. Prior work has also indicated that at different stages of the writing process, dif-
ferent types of assistance are generally sought after by users [43], further granulating the
space of tool-assisted writing by assistance type as well as by the stage of writing targeted by
that assistance. Several interfaces target the space of suggestions and predictions, focusing
on completion or addition of a sentence or word [44, 45, 46, 47], or larger-scale contributions
like generation of entire poems or other bodies of text [48, 49, 50]. Systems like Metaphoria
[46] and Clark et. al’s slogan writing interface [45] highlight the importance of providing sug-
gestions that accurately reflect users’ intentions or context of their writing so far in order to
provide contributions that are most likely to be useful and accepted by users. This idea is
referred to as 'coherence to context’ in Metaphoria [46], and we pursue a similar goal for
suggestions provided by SYNthia. Another implicit goal within these works is steerability —
the ability for users to provide meaningful input around which the system adapts in order to
achieve coherence to context, whether lines in a story, selection of a vessel for a metaphor,
or keywords describing a slogan. Divergent outcomes, explicitly highlighted and defined,
describe the supply of several valid options for users when receiving suggestions, avoiding

funneling users into a single frame or style of writing [46].

Other interfaces such as Soylent [51], ABscribe [52], and RevTogether [53], rather than fo-
cusing on completion or addition of writing elements, lend focus to revision of user-written

text in an effort to improve or lend input as the user develops their work. These studies
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proved that users generally enjoyed having Al serve as a revision assist, almost as a second
pair of eyes, though participants also wanted transparency in any revision suggestions from
the tools. With the rise in accessibility of large language model (LLM) technology, however,
future approaches can make use of a model’s training on human writing as an effective re-
placement for crowd sourcing, using a model’s suggestions for revision as opposed to di-

rectly requesting human input.

2.5 The Good, the Bad, and the Ugly of System-Assisted
Writing

As Al gets increasingly integrated into the writing process (mostly through the form of tools
and interfaces), questions start to arise regarding how technology affects the authenticity
and human quality of the resulting piece.

In general, the usage of generative Al in writing can increase writer productivity and
boost confidence in their writing [54]. A seamless integration of Al in the writing process
can help writers diversify their ideas, while keeping the writing itself clear and concise [55].
This is particularly valuable in creative writing and brainstorming processes, where Al can
serve as a source of inspiration and help overcome writer’s block. On the other hand, Al has
also been proven to assist in improving the overall quality of writing by reducing the time
it takes for manual, syntax corrections [54]. This time-saving aspect allows writers to focus
more on strategic thinking and relationship-building activities, leading to more innovative
and impactful work.

However, the increase in the integration of generative Al in writing has also been a source
of controversy. In the context of publishing, the use of Al-generated content without proper
credit has given rise to a new form of plagiarism, dubbed "Al-giarism". While Al may in-
crease individual creativity, it diminishes the collective creativity of the public, since all
models are trained on relatively similar datasets. In addition, with the rapidly increasing
sophistication of Al, it becomes harder to distinguish between Al generated writing and au-
thentic human writing [56]. Aside from readers, writers often feel a loss of ownership over
their own work [50, 57], and readers lose trust in works because they do not know how much
of it is generated by a "souless machine" [57]. This loss of ownership can lead to ethical
dilemmas, particularly when it comes to declaring authorship. Studies have shown that peo-
ple are less likely to disclose Al involvement in their writing compared to human collabora-
tion, even when they don’t consider themselves the sole authors [58]. A more detailed list of

the strengths and weaknesses of Al in writing are detailed in Tables 2.3 and 2.4 [59].
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Table 2.3: Strengths of ChatGPT in Writing

Strengths of ChatGPT in Writing

1. Help to break mental log jams when writing, or when struggling to write those first words
2. Make interesting analogies, when properly prompted, and generate seemingly creative
links between disparate concepts and ideas, although these require a reality check to ensure
that they are reasonable or plausible

3. Be used effectively to improve the title, abstract, and conclusion of your manuscript and
to tailor it to match the journal parameters and better match its scope or readership

4. Identify references for a specific topic that might be missed by conventional literature
searches

5. Provide a guidance on writing structure by breaking up a difficult topic into smaller pieces
6. Help a writer be more thorough when covering a topic by reminding them of aspects they
had not considered

7. Provide knowledge in an area in which one has little familiarity, in a structured, easy-to-

digest manner

Table 2.4: Weaknesses of ChatGPT in Writing

Weaknesses of ChatGPT in Writing

1. Too easy if one fails to use it responsibly and with care

2. Be used to write and replace critical thinking and thorough literature reviews to the detri-
ment of the user

3. Lead to banal, cookie-cutter and uninteresting science if not used as only a jumping-off
point for creative [writing]

4. Be used without reading the actual papers [and books] that support claims made by the

author

5. Generate output that is incorrect or recently shown to be false

SYNthia aims to be a creative writing tool that serves as a level below the human writer,
playing more of an assistance role rather than a co-writer role, by allowing users to have
control over the number of suggestions, when the Al is triggered, and the prompt it works

with. More about SNYthia’s interface design is discussed in Section 3.

2.6 Efficient Error Correction

Implementing efficient error correction has long been a subject of discussion. With algo-
rithms such as handwriting, speech, and text recognition models increasing in popularity
[60, 61, 62, 63, 64], their susceptibility to error was quickly uncovered [63]. While such recog-

nition models could only achieve a certain threshold of accuracy, user satisfaction could still
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be achieved through the process of error correction, whether it be automatic or manual.
Most prior works that have incorporated error correction in their models do so in a mul-
timodal format, mostly targeting some combination of text, handwriting, and speech. For
example, a prior Chinese handwriting recognition model utilized a crossmodal error cor-
rection technique, allowing users to feed in an initial handwritten Chinese phrase, as well as
an audio file of the spoken sentence. The model would then create a fusion of the text and
audio data, increasing the overall accuracy of the final output [61].

However, it is important to note that most error correction papers concern themselves
with the scope of error correction in transcription/recognition contexts, and not necessarily
in the context of writing or word choice. Speech is used as a common form of error correct
due to its easy, fast, and hands-free method of input [60, 63]. Like any sort of automatic de-
tection, automatic speech recognition (ASR) still requires a layer of text modification, which
serves as a form of efficient user error correction. While speech inputs are common, they are
often insufficient in specifying error locations, something that the added text inputs could
take into account [62]. This line of logic also explains why multimodal methods are an ap-
propriate fit for most types of error correction.

Although our project does not focus on the fusion of text and voice inputs, we incorpo-
rate additionally provided textual context by the user as a form of error correction, a process
described by Davis as human-computer co-creativity [65]. SYNthia enhances the collabora-
tion between between the human and computer, with the computer taking an adaptive role
in accordance to human input (additional context). However, a challenge of having both the
initial user input and the error correction input be in textual form is the possibility of users
getting distracted during the prompting process [66]. During the writing process, writers
likely have to juggle multiple ideas or tasks [43], one of which could be finding alternative
word choice while not interrupting their current flow of thinking. To address this issue, our
stylistic choice of having the context box on the side of the main text editor ensures that
users did not get distracted during their writing/drafting process, nor during their process

of providing context and reprompting words.
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CHAPTER

PROTOTYPE AND PILOT

n fall of 2023, we created the first prototype of SYNthia. Consideration for SYNthia’s first

design incorporates influence from both prior works and the observed use of OpenAl’s

ChatGPT platform and Grammarly, another Al-infused grammar correction applica-
tion. As a prompt-based LLM platform, ChatGPT provides users with an extremely flexible
interface in which writing (among other) questions and requests can be fulfilled, though
users may need to explore and experiment with prompt types in order to refine the output
given. However, use of ChatGPT requires the presence of the interface in a separate tab or
window on a user’s device, resulting in users switching tabs and focus in order to make use
of its capabilities, as opposed to more readily available suggestions or help that are built
into interfaces or devices [44]. Conversely, Grammarly provides suggestions for words, sen-
tences, or other grammatical features within its own interface or as a background applica-
tion that reads user-written text wherever it is written. However, these suggestions, particu-
larly in reference to suggestions for revised word choice, are broad in nature and Grammarly
does not provide the means for users to explicitly express their intentions or additional con-
text for the suggestions generated. This section provides an overview of prototype SYNthia’s

design, prompting, experiments, and findings.

3.1 SYNthia’s Prototype Description

3.1.1 Invoking and supplying suggestions

With reference to Figure 3.1, SYNthia’s interface allows users to type free-form text into a
text box on the lefthand side of a split view (1). To request an initial generation of sugges-
tions for a written word, users can append a '@’ character directly to the end of a word,

illustrated in (2). Doing so results in a suggestion box 3 to appear on the righthand side of
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Figure 3.1: Prototype Interface of SYNthia. (1) User input textbox. (2) Word marking with '@’
symbol. (3) Suggestion box. (4) Generated list of suggestions. (5) Input for additional context
from user. (6) Slider determining number of suggestions provided per generation. (7) Word
counter.

the split view, supplying an initial list of suggestions (4). Using a provided input (5), users
then have the ability to provide any context or other clarifications or requirements for the
suggestions provided. Users can click 'Submit’ without any input to trigger a 'clean’ regen-
eration of suggestions that use the same context as the previous generation. Generation of
these suggestions uses a prompt with a fixed structure sent to an instance of GPT-4 (separate
for each individual word), available in Appendix 7. The prompt requests a series of sugges-
tions for a given word that is interpretable via JSON parsing, and additional messages are
sent to the conversation instance if the user chooses to provide additional context, result-
ing in a regeneration of suggestions by GPT-4, taking any additional messages into account.
Users can click a suggested word to copy it to their clipboard. In the case of a lack of valid
suggestions or other error, users are notified by a replacement of the list of suggestions with

a message reading "No suggestions available".

3.1.2 Adjusting number of suggestions provided per generation

The slider in the top right corner of SYNthia’s interface (6) specifies the number of sugges-
tions to be provided per generation, set to a default of 5 when the interface is first launched.
Any change to the number of suggestions provided apply to the next generation triggered,

whether through initial generation by marking a word with '@’, or regeneration through sub-
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mission of context (or 'clean’ regeneration). The range of possible counts is from 1 to 10, with

5 as a 'middle ground’ default value.

3.2 Design Space

O: Manually [———— C: Precise use cases

Q: How to invoke?
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C: Low user effort Assessment
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regenerate? i
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Figure 3.2: AQOC representation of the design space for SYNthia, including a map of options
and corresponding criteria. Boxed options indicate choices made in the design of SYNthia.

As a supplement to the description of SYNthia’s design goals and features, we include
in Figure 3.2, a Questions, Options, and Criteria (QOC) representation of the design space
explored when designing SYNthia. Inclusion of this diagram takes inspiration from MacLean
et. al.’s proposal of the diagram for analyzing design spaces [67].

We include a set of additional criteria considered while designing SYNthia, such as con-

sistent referenceability and level of user effort. We define consistent referenceability as the
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ability for users to look back onto suggestions generated for a given word in the case that
they wish to use multiple suggestions to replace multiple instances of that word. This idea
underlies the adoption of manual invocation and dismissal, among other considerations for
SYNthia’s usability and ability to test our decided research questions.

Additionally, we highlight the presence of steerability (which leads to coherence to con-
text) and divergent outcomes among the listed criteria. While exploring the design space
that resulted in the creation of SYNthia, we observed multiple methods of supporting steer-
ability and divergent outcomes, though prioritizing methods that entailed additional bene-
fits such as flexibility in expression of context at the expense of raising user effort in doing
so. Our design of SYNthia is of course not the only possible means of exploring the impact
of efficient correction when writing with LLMs. We present our QOC diagram as evidence
of alternative possibilities and an expression of our priorities and associated choices during

the design process.

3.3 Pilot User Study

For the following two studies, we recruited 10 Harvard College students, 6 males and 4 fe-
males, with an average age of 20 (02 = 1). All participants majored in some sort of scientific
field of study. Each participant performed two writing tasks (one for Trial 1 and another for
Trial 2) and took part in a semi-structured interview. At the end of the experiment, each
participant received a $10 gift card as compensation for their time.

Before the two trials, each participant was asked about how often they write, both within
and outside of schoolwork, as well as their prior experience in using Al tools as a writing
aid. In addition, we asked each participant about their tendencies to seek out alternative
words while writing. Before the trials, participants were introduced to SYNthia and each of
its relevant features, including a brief demonstration of the word marking process by the
interviewer. Participants were invited to ask any questions they had relating to how to use
the interface before the beginning of either trial.

Participant pre- and post-interviews were recorded and transcribed, and interviewers
screen-recorded and took notes on participant behavior during both trials. Interview ques-
tions are included in Appendix 7.

After the two trials, we asked each participant what they perceived as the most difficult
or frustrating parts of SYNthia to use, noting any specific instances of frustration they ex-
perienced, ranging from general usage to their tolerance for re-prompting in Trial 2. Next,
we asked each participant whether they believed using the interface helped improve their
writing as a way to further gauge the usefulness of SYNthia. Then, we asked each participant
whether they would regret not having the opportunity to use this interface.

After the structured interview questions, the scope of the interview was expanded to

be more conversational via participant-specific followup questions and additional feedback
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and suggestions. For all participants, we began by asking about their revision process, fol-
lowed by a discussion of any feedback they may have regarding the interface. Additionally,
we asked each participant to compare SYNthia to other tools they have used for finding syn-
onyms, if any, including Al-infused tools or a thesaurus, noting any significant distinctions.
We ended this section with a question about how novel each participant found the inter-
face. Participants were also invited to share any additional thoughts, with some discussion

afterward.

3.3.1 Trial 1: Control

In the first trial, the feedback mechanism within the suggestion box ((5) in Figure 3.1) cre-
ated for marked words was disabled, such that participants could only change the number of
suggestions generated, with no steerability of the suggestions themselves. Participants were
asked to respond to a writing prompt (included in Appendix 7), ideally within 100 to 150
words. Participants were invited to think out loud whenever interacting with the interface.
Interviewers took notes on the words being marked for suggestions, as well as on any ad-
ditional behavior relevant to the interface, including changes to the number of suggestions

per generation.

3.3.2 Trial 2: Experimental

In the second trial, the feedback mechanism within the suggestion box created for marked
words was enabled, allowing participants to provide additional context in return for a new
batch of suggestions. Participants were asked to respond to a different writing prompt (in-
cluded in Appendix 7), ideally within 100 to 150 words. Participants were once again invited
to think out loud when interacting with the interface. Interviewers took notes on the words
being marked for suggestions, the context, if any, each participant provided SYNthia, as well
as other statistics on their interactions with the interface (e.g. the number of times partici-

pants submitted context for the same word).

3.4 Pilot Findings

3.4.1 Trial 1: Control

In the absence of steerability, users may seek out breadth: Without the ability to explicitly
provide correction via prompting, a majority of users fell into two categories during Trial 1.
The first category consisted of users who effectively ignored the "Number of suggestions per
generation" slider, seemingly satisfied with the default of 5 suggestions or otherwise unin-
terested in receiving more. Participants in the control typically chose a word from the initial

list of suggestions or quickly decided to move on instead, and so participants who remained
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at 5 suggestions may have also found satisfying words each time by chance, missing any mo-
tivation to deviate. The second category of users appeared to seek as much material to sort
through as possible, setting the slider to 10 (the maximum supported within SYNthia) sug-
gestions either at the beginning or at some intermediary point during Trial 1 and choosing to
leave it there for the duration of the trial. Participant 2 noted that they would "always want
like, as many synonyms as possible" before choosing the one they felt was best. Similarly,
participant 7 saw the slider at the beginning of the experiment and asked "Why wouldn’t I
just keep it at ten?", again suggesting that for some users breadth is an important factor in
the absence of steerability.

When breadth is not enough, a lack of steerability leads to abandonment: Inexpressible
subtleties of context caused several users to abandon their search for suggestions or attempt
to regenerate suggestions (by deleting and replacing the '@’ symbol to generate a new set).
While this resulted in some variations in the suggestions provided, the context of such sug-
gestions often remained inadequate for participants’ purposes, resulting in them deciding
on a word themselves or abandoning the suggestions altogether and leaving their word un-
changed. This is seen most clearly in observations of Participant 3, who received suggestions
for 14 different words, replacing only 4 with suggestions from SYNthia, leaving their words
unchanged otherwise. Similar behavior was observed with Participant 5, who replaced 3 out
of 8 words they received suggestions for, and Participant 6, who replaced 1 out of 4 words,
both deciding to leave their word choice unchanged when dissatisfied. Participant 3 and 5
raised the number of suggestions to 10 during Trial 1, while Participant 6 left the number at
the default of 5.

3.4.2 Trial 2: Experimental

Coherence to context and divergent outcomes: Although it was difficult to observe the diver-
sity in SYNthia’s outputs, as different participants typically prompted for different words, we
did observe that there were no duplicates in outputs when users gave the interface addi-
tional context. In general, the outputs users received also seemed to correspond appropri-
ately to the additional details given to the interface, causing participants that chose to regen-
erate words through providing additional context to always pause to consider SYNthia’s out-
puts. Several participants expressed surprise or satisfaction with the degree to which SYN-
thia obeyed their provided context. We saw a connection between SYNthia’s coherence to
context and some participants’ ability to trigger their "tip of the tongue" memory, perhaps
as a result of seeing their context reflected back to them, most notably in the case of Partic-
ipant 9. From these examples, we identify the implication that systems that allow users to
express their intent should have an additional effect of helping users produce their target
words, discussed here further in relation to cognitive engagement.

Cognitive engagement: Multiple participants were observed displaying elevated cogni-
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tive engagement when providing additional context to SYNthia. Notably, Participant 7 was
able to trigger a recall of the word "trudge" by prompting for the word "walk" and engag-
ing with the suggestions returned when adding the context "more intense walk, like a hike
without an incline". Though the context they provided did not result in SYNthia explicitly
suggesting the word "trudge," it appeared to facilitate recall of the word by stimulating them
with contextually similar words like 'trek’, tramp’, and 'ramble’, among others. Similarly, Par-
ticipant 9 was able to think of their target work, "silhouetted", by seeing contextually simi-
lar words provided by SYNthia on their prompted word "dark", with suggestions including
'murky’ and 'shadowy’. These participants claimed that either by writing out a description of
their target word, or by seeing contextually similar words, that they were able to overcome
some mental blockage, allowing them to recall the word they wanted, even if SYNthia did
not explicitly suggest it to them, described by Participant 7 as "forcing myself to write out
what I was looking for helped me come up with the word I was thinking of in my head" and
by Participant 9 as "some sort of lock until I was able to find like, contextually similar words".

Steerability: With all 10 participants, providing SYNthia with additional context always
resulted in distinct suggestions, with no overlap with the previous set. However, according
to observed participant behavior and responses, the added steerability did not guarantee
a word that would satisfy the user. This may imply that despite giving users the ability to
directly express their intention via natural language, the limitations of that natural language
and participants’ ability to precisely express their intentions may have limited the quality
of outputs provided by SYNthia. Succinctly, SYNthia’s suggestions are limited by the quality
of user-provided context descriptions. A potential solution to increasing satisfaction may
include providing examples of potential prompts or devising an alternative means by which

users can express their intent, though this remains to be explored.

3.4.3 Additional Findings

Stifling creativity: Participant 4 expressed concern regarding a tradeoff between using SYN-
thia to write and their own feeling of creativity and ownership over their work. As several
participants stated, SYNthia has potential as a time-saver and is likely to be called upon out
of auser’s 'laziness’. The intended purpose of SYNthia was to enhance human-computer co-
creativity, having the Al be tailored towards some given human input [46]. However, some
participants prioritized saving time over increasing creativity by prompting the Al without
an explicit goal in mind. Participant 4 in particular, noted that SYNthia could be used in two
different ways: either as a tool to save time or a tool to enhance creativity, depending on a
given user’s intention. While Participant 4 claimed that the interface "can save quite a bit
of time and energy", they also compared using SYNthia as a time saver to having a crutch,
as the user would then be prompting SYNthia out of necessity, becoming an increasingly

dominant source of creativity. On the other hand, they compared using SYNthia as a tool for
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enhancing creativity to a hiker using hiking sticks; the hiker would still be able to accom-
plish their goal of climbing a mountain without their sticks, but using hiking sticks would
only enhance their abilities, without absolute dependence on such a tool.

Usage: No matter what participants indicated their revision style was (mid-writing vs.
post-writing), while using SYNthia, all 10 of them prompted the Al mid-writing. We suspect
that there was some sort of novelty effect, with some participants claiming to prompt the

interface simply "for the sake of using it" as described by Participant 6.
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SYSTEM OVERVIEW

he interface name SYNthia is derived from the word "synonyms", as it is an Al-powered
thesaurus aimed at giving users alternative word suggestions. This section provides
an overview of SYNthia’s design goals and how limitations from the prototype/pilot

are addressed in SYNthia’s final form.

4.1 Design Goals

SYNthia’s design goals are informed by both gaps in existing tools (Chapter 2) and the obser-
vations obtained from interviews with 10 Harvard College students in the pilot study (Chap-
ter 3). SYNthia attempts to fulfill three primary objectives: coherence to context, steerability
of suggestions, and divergent outcomes, consistent with the objectives studied in the pi-
lot. Coherence to context, as defined by Gero and Chilton, states that systems should "pro-
vide suggestions relevant to the task at hand" [46]. Users who use words in particular con-
texts may require suggestions to reflect that context, or to respect a particular voice or tone,
among other possible considerations. In order to fulfill this coherency to context, systems
accepting user input should demonstrate steerability. Systems that are steerable adapt their
outputs to the input of their users, creating an environment of co-creativity [65]. Systems
supporting divergent outcomes provide several valid candidates for suggestions, attempt-
ing to support variation in writers’ work [46].

To support coherency to context, SYNthia always incorporates all context provided by
users through the context box to produce the most relevant suggestions possible when given
one or more statements of clarification. By allowing users to directly express the types of
suggestions they are seeking, SYNthia is able to effectively remain coherent to their context

by providing suggestions that are relevant to the description of context provided.
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To support steerability, as related to coherency to context, SYNthia’s suggestion outputs
change accordingly with each statement of context provided by users, as instructed by the
fixed LLM prompt, available in Appendix 7. By seeing the effects of the context provided
on suggestions, users can continuously "steer" or "nudge" SYNthia to providing suggestions
that best reflect their standards. Effectively, this steerability is the mechanism that allows
SYNthia to be coherent to context. We specifically chose to look at the influence of system
steerability on the coherence to context because of the lack of efficient steerability in prior
works, attempting to fill this gap.

To support divergent outcomes, SYNthia provides users with the option to adjust the
number of suggestions provided, supporting up to 10 different word suggestions at a time.
The LLM prompt provided to SYNthia specifies that these suggestions should be distinct,
and this is reflected in the lack of in-list duplicates and variety of words provided in every
generation of suggestions, giving users a concentrated set of candidate words from which to

choose from.

4.2 SYNthia

SYNthia: Your Personal Thesaurus

Enter your text here. End a word with an '@' to request suggestions. For example, "nice@". Number of suggestions per generation
motel room with a strang all one specific number, b) a G
1 2 3 4 5 6 7 8 9 10
Today, the sun is yellow@ Click a suggestion to copy it to your clipboard
yellow X
D £3 £

Add additional context.. m

Word Count: 5

Figure 4.1: Updated interface of SYNthia. On the left, users can create/edit their writing in
the text box. A word counter is provided on the bottom left. SYNthia can be prompted with
the @ symbol, which triggers the suggestion box to pop up on the right. Users can toggle the
number of suggestions with the slider on the top right corner, as well as interact with the
suggestion boxes by providing additional context for reprompts. Additional measurements
are collected via a dual timer system (top left corner) and a live tracker of prompted words,
context given, and word chosen through a JSON file (top right corner).
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SYNthia’s interface provides a clean and concise way for writers to engage with an inter-
active thesaurus during their writing process. We specifically chosen to have this "side-by-
side" design, with both the writing and word suggestions, to ensure that users have minimal
context switching. Unlike a traditional thesaurus (online or a physical copy), SYNthia gives
writers complete control over the number of suggestions, although we cap it at 10 to avoid
overwhelming users, as well as offer an interactive feature for users to cognitively engage
with the system (and indirectly with their writing through the ability to manually provide

additional context) to find the perfect word for their piece.

A video demonstration of SYNthia can be found here: https://youtu.be/oMu6PbfYXMo.

4.2.1 Changes from Prototype

Comparing the prototype (Figure 3.1) to the final iteration of SYNthia (Figure 4.1), the most
striking updates are the aesthetic improvements of the front end. Leveraging principles of
color theory and the strategic use of shadows, we crafted a cleaner, more visually appealing
interface designed to enhance the overall user experience. Beyond aesthetic updates, the
final iteration of SYNthia also incorporates significant back-end enhancements, including
bug fixes and system output improvements. Previously, the prototype experienced errors af-
ter 1-2 rounds of re-prompting, a critical issue that has now been resolved. In addition, we
introduced tracking features to monitor user interactions with the interface. These include
timers and a live JSON tracker that logs user inputs. Importantly, all backend tracking mech-
anisms are transparently disclosed to users and designed to avoid interfering with the user

testing experience.

4.2.1.1 Dual Timers

One of the key data points we wish to collect and analyze is the time a user spends writing
versus the time a user spends interacting with SYNthia (i.e. looking for alternative words
and deviating from making progress on the writing). To do so, we have implemented a dual
timer system, located in small text at the top left corner of the interface to avoid users being
distracted by the moving numbers — ultimately, these times are for developers to analyze,

and not for users to stress over.

Time spent engaging with SYNthia is defined as any time when: (1) the user has an @
symbol present in the text box or (2) the user gives context to the suggestion box at any
point, even if there is no active @ symbol present, and they are just going back to a previous
suggestion box. All other forms of engagement / writing in the textbox count towards time

spent writing.
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4.2.1.2 JSON Logging

Another set of key data points we wish to collect and analyze are specific prompted words,
additional contextual inputs given to the system, and the ultimate chosen words (if any).
Thus, we created the ability for SYNthia to add such information to a live JSON file that
corresponds to the current user. The @ symbol that triggers SYNthia will also add the corre-
sponding word to the JSON; the "enter" key or "submit" button when providing additional
context will now add that context to the JSON; clicking a suggestion will now add that choice
to the JSON. At the end of the session, we will download the JSON file by clicking the "Down-
load JSON" button, located at the top right corner of the screen, again, to prevent users from

being distracted by its presence.

4.3 System Architecture

The interface starts with an empty text box on the left side and no suggestion boxes on the
right side. The user can type in the text box and trigger SYNthia by appending an @ symbol
to the end of the word for which they want alternative suggestions.

The word associated with the @ symbol is then sent through a GPT-4 prompt, which
outputs an initial list of synonyms in a list format. That list is then parsed and displayed
on the HTML page. Users also have the ability to provide additional context to update the
list of synonyms within the suggestion box. After pressing the "enter" key or the "submit"
button, the user provided context is appended to the original GPT-4 prompt that regenerates
anew list of synonyms. Ultimately, users can click on one of the synonyms (blue box) to copy
that word to their clipboard, which indicates to the backend that the user has "chosen" that
particular SYNthia suggestion. In addition to being shown on the user-facing interface, all
words that trigger SYNthia, corresponding context, and chosen suggestions are added to a
JSON file for further analysis.

Frontend Ul Backend: GPT and Data Collection
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Figure 4.2: SYNthia system architecture
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USER STUDY

his study targets both novice and experienced creative writers. We aim to analyze
how writers of different skill levels and experience interact with an Al-powered the-

saurus (writing aid) differently. In addition, we hope to analyze how writers with dif-

fering levels of Al experience (i.e. usage in their every day lives) can or cannot transfer those

existing skills in their interactions with SYNthia. This section provides a description of the

participant pool, detailed outline of the user study, and study results.

5.1 Participants

5.1.1 Recruitment

In this study, we interviewed 19 participants: 12 novice writers and 7 expert writers. Par-

ticipants were recruited through the Harvard College student body, surrounding MFA pro-

grams, faculty members of the Harvard College English department, and Prolific. Potential

participants were asked to fill out a survey that included relevant information, such as:

1.

2.

Editing style

Frequency in which they think of alternative words

. Current writing aids they use

Prior writing experiences

. Prior Al experiences

Self-rated writing skills (1-10)
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7. Self-rated Al prompting skills (1-10)

The entire participant recruitment survey can be found in Appendix 7.

Depending on the survey responses, users were then labeled as "novice" or "expert" writ-
ers. Expert writers are defined as writers who have non-research published works and/or de-
grees in writing (e.g. MFA). All other participants who do not meet the previously described
standards are labeled as novice writers.

As an incentive to volunteer, each participant was financially compensated $25 for taking

part in the interview process.

5.1.2 Background Information

Figure 5.1 and Table 5.1 provide a holistic summary of the participant backgrounds, all self-

reported through an initial Google form and follow-up interview questions.

Participant Editing Styles Participant Need for Alternative Words Participant Current Writing Aids
8 9 11

8 10

Frequency
Frequency

IS

o
Both During After Sometimes often Aways Google Thesaurus Generative Al Grammarly
Stage of Writing Need for Altemative Words Tool

Figure 5.1: Participant editing style, need for alternative words, and current writing aids

13 participants have published works. The novices who have published works are all aca-
demic or research papers in their area of study, including but not limited to: computer sci-
ence, accounting, physics, and neuroscience.

14 participants have experience editing during their writing, which was the original tar-
get audience for SYNthia. Due to SYNthia’s heavily integration of a thesaurus, Al, and the
writing text box, it was originally designed for those who need to access a smart thesaurus
during their writing process. However, we realized that it was also suitable for participants
who would write, and come back to edit, as the tool allowed for prompting during any part
of the writing stage. Thus, we recruited participants with a diverse spread of editing styles.

17 participants either often or always have the thought of alternative word choice on
their mind when writing, and 2 said that they sometimes do. This was the one soft require-
ment we had for all participants: they needed to have a history of wanting alternative words
in their writing processes, at least sometimes.

9 participants use generative Al in their everyday writing process, including ChatGPT,
QuillBot, and Perplexity. No participants admitted to using generative Al to copy and paste

writing and pass it off as their own. Most participants used Al platforms for doing research
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(Perplexity), editing or catching grammar mistakes (QuillBot), and providing alternative phras-
ing of their writing (ChatGPT). In regards to editing, 2 participants mention using Gram-
marly as their tool of choice. Similarly, with research, 2 participants mentioned using Google
as their tool of choice. 11 participants use a regular thesaurus (either a physical book, the-
saurus.com, or Power Thesaurus) in their writing. Many participants listed several tools for
this survey question. However, the trends are clear: the overwhelming number of partici-
pants who currently use some model of generative Al and thesaurus in their writing process
supports the need for an Al-powered thesaurus like SYNthia.

Distribution of Al Self-Rated Skill (1-10)

Frequency

1 2 3 4 5 5] 7 8 9 10
Al Self-Rating

Figure 5.2: Distribution of participant Al skills (self-rated on a scale from one to ten)

Due to how common Al usage is in writing, we also collected a self-rating from each par-
ticipant regarding their Al skills, ranging from one ("I can never get the Al to output what
I want") to ten ("I can always get the Al to output what I want"). The specific scores corre-
sponding to each participant is listed in the right-most column of Table 5.1, and the distri-
bution can be seen in Figure 5.2. The most common score is eight, symbolizing that most
participants were comfortable using Al in their writing, and had sufficient prior experiences
with prompting and refining LLMs.

5.2 Methodology

The user interview lasted around 45 minutes per participant, and was divided into three
sections: pre-interview questions, play test with SYNthia, and post-interview questions. In-
terviews were conducted over zoom, which were recorded and transcribed using the built-

in zoom transcription feature. Before recording, each participant was made aware of their
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Participant Age Range Writing Creative Writing Published? AI  Skill

Level Writing Hours/Week (Self-

Expe- Rated)

rience

(Years)
1 18-24 Novice 0 2 Yes 3
2 35-44 Expert 10 30 Yes 1
3 35-44 Expert 10 25 Yes 1
4 18-24 Novice 0 4 No 6
5 18-24 Novice 8 25 No 8
6 18-24 Novice 2 8 Yes 7
7 18-24 Novice 0 7 Yes 8
8 18-24 Novice 8 No 8
9 18-24 Expert 4 3 Yes 5
10 45-54 Expert 10 10 Yes 8
11 25-34 Expert 8 3 Yes 3
12 25-34 Novice 10 5 No 8
13 18-24 Novice 4 6 Yes 9
14 18-24 Novice 4 No 6
15 35-44 Expert 10 5 Yes 7
16 25-34 Expert 7 20 No 8
17 55+ Novice 0 6 Yes 8
18 45-54 Novice 10 8 Yes 10
19 18-24 Novice 5 1 Yes 5

Table 5.1: Participant Background on Writing and Al Skills

rights to stop the recording at any point, and recordings were only taken with the informed

verbal consent of the participant.

5.2.1 Pre-Interview

Due to the exisitence of the participant recruitment survey, the pre-interview portion was

relatively short, only containing three questions:
1. How many hours per week do you write on average?
2. Do you have any published works and/or manuscripts?
3. What are your opinions on using Al in creative writing?

These questions aimed to get more information on the participant’s writing levels and

any existing opinions / thoughts towards the intersection of Al in creative writing.
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5.2.2 Play Test with SYNthia

The interview continued with a brief demonstration of SYNthia’s interface, followed by a 15
minute writing session with a universal creative writing prompt. During the session, par-
ticipants were encouraged to try out all of SYNthia’s capabilities, and to voice their thoughts
during the process. Quantitative data, such as words prompted, context given, word chosen,
and interaction times with the system were recorded on the backend. The writing prompt

can be found in Appendix 7.

5.2.3 Post-Interview

The post play test interview included 8 questions that covered the following categories:
1. Motivation behind user giving additional context for certain words
2. Comparison of SYNthia to existing resources participants use to find alternative words
3. Satisfaction with SYNthia’s suggestions

4. Satisfaction with the writing produced from the play test with the assistance of SYN-
thia

5. Feeling of ownership of the writing produced from play test with the assistance of SYN-
thia

A full list of all questions asked can be found in Appendix 7.

5.3 Results

On average, participants requested nine synonyms per session, provided additional con-
text for two words, and ultimately accepting 43% of SYNthia’s suggestions. In this section,
we first report the quantitative results regarding how users interacted with SYNthia (words
prompted, context given, etc.), comparing them across novice and expert groups. Then, we
report on common themes found during our qualitative analysis, such as the conflicting
opinions of Al usage in writing (pre-interview), SYNthia’s novelty, and the usage of context

during each user’s interview session.

5.3.1 Interactions with SYNthia

As mentioned in Chapter 4, we collected backend data on words prompted, context given,
words accepted, time spent writing, and time spent with SYNthia for each participant. We
performed independent T-Tests for both words prompted and times spent, though neither

yielded statistically significant results when comparing between novice and expert writers.
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However, there were still differences in how the two groups of writers interacted with SYN-

thia, as detailed in the following subsections.

5.3.1.1 Words Prompted and Accepted

Number of Words Prompted Percent of Words Accepted

25 . —

0.8 4 L]

20+

0.6 1

15

0.4 4 .

Words Prompted
Percent Accepted
L]

10 A L] —

54 .

I .

. 0.0 4 .

T T T T
MNovice Expert MNovice Expert
Group Group

Figure 5.3: Words prompts and percent of words accepted per participant, aggregated by
writing skill (novices vs. experts)

From Figure 5.3, the distribution of the number of words prompted by novices and ex-
perts shows a clear distinction in writing behavior. On average, novice writers prompted the
system for more words, as evident by the larger interquartile range (IQR). In general, novice
writers had greater variation in the number of words they prompted, ranging from <5 to
almost 20. For expert writers, there was only one outlier, with a participant prompting 25
words. However, that can be explained by his occupation as a poet, requiring him to look for
alternative words more than most.

The percentage of words accepted also varied between novice and expert writers. On
average, novice writers tended to accept more words (median of 0.5), while expert writers
accepted around 0.38. However, both groups exhibited large distributions, with expert writ-
ers having more variation, as demonstrated by the larger IQR. Some expert writers accept no
suggestions, while some accepted close to every suggestion. The higher presence of extreme
values in the expert group suggests more individualized writing strategies—some relying

more heavily on Al suggestions while others rejecting most of them.

5.3.1.2 Time Spent Writing and With SYNthia

From Figure 5.4, the distribution of writing times for both novice and expert writers exhibits

a similar range, with both groups spending an average of 600 to 800 seconds on writing.
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Writing Time Comparison SYNthia Time Comparison
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Figure 5.4: Time spent writing and time spent engaging with SYNthia per participant, aggre-
gated by writing skill (novices vs. experts)

However, experts exhibited more variation in writing times, which could potentially be ex-
plained by some expert outliers in Figure 5.3, one expert prompting 25 words, greatly lower-
ing their writing time. In addition, some experts exhibited greater curiosity towards SYNthia
as a tool (P3, P10), while others expressed severe disinterest (P2), which explains the greater
variation in engagement with SYNthia as well. Overall, novices were more focused on com-
pleting the writing task, and did not have much curiosity towards engaging with the tool

outside of getting the writing done.

5.3.2 Opinions of Al in Writing

Four participants came into the interview with negative outlooks on using Al in their writing.
The remaining were more open-minded, though each participant who was open to Al had

their own reservations.

5.3.2.1 Current Problems with Al in Writing

Concerns about overreliance, ownership, authenticity, and quality shape a broader skepti-
cism toward Al in writing. While Al may offer convenience, many writers see it as more of a
hindrance than a helpful tool, raising ethical, creative, and practical concerns about its role
in the writing process.

One major concern surrounding Al in writing is overreliance, as users worry that using
Al tools might diminish their own skills and critical thinking. P8 noted, "My worry would be
that people would rely on that too much." Similarly, some participants believe that using Al
removes the intellectual labor of forming arguments and structuring ideas, as P7 explained,
"I still hold on to the value of actually doing the writing yourself, because I find I do a lot of

the thinking through the arguments and analysis, and you lose all that if you just plug things
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into AL." These concerns suggest that while Al can assist with writing, excessive dependence
on it might weaken a writer’s ability to develop and refine their own skills.

Another key issue is the loss of ownership over the product when Al is involved. Writ-
ing is often deeply personal, and some fear that Al-generated content blurs the boundaries
between their own intellectual property and that of the model. P6 expressed this concern,
saying, "If I ask a tool for help on my writing, that sense of ownership gets lost, and I don’t
know what is my intellectual property versus a model’s intellectual property." This uncer-
tainty can be particularly troubling for writers who take pride in their original work and feel
uncomfortable incorporating Al-generated suggestions.

A related and widely expressed concern is that Al removes the “human-ness”, or hu-
man voice, from writing. Many writers view the human voice as "special and reflective" (P2),
and Al-generated text often "sounds very mechanical" (P13). Other participants echoed this
sentiment, arguing that Al lacks creative integrity and fails to capture the individuality of a
writer’s style.

Lastly, many users found Al-generated content to be poor in quality, making it unreli-
able for serious writing tasks and diminishing the trust between the user and Al. One com-
mon issue is hallucination, where Al fabricates information that is inaccurate or misleading.
As P2 observed, "They (Al) actually hallucinates. I mean, that was like striking to me how
bad it was." Others have dismissed Al-generated content entirely due to its lack of coher-
ence and originality, with P3 claiming that "no one’s made anything good." This skepticism
is reinforced by the presence of Al-generated books that many see as uninspired and poorly
written, as P12 noted, "There are so many books that are just written completely by Al, and

they’re all horrible."

5.3.2.2 Desired and Acceptable Use Cases of Al

While 4 participants were strictly against Al, the remaining participants were open-minded
in acknowledging the benefits of Al, and when it was acceptable to use it.

Many users acknowledge that Al can be a valuable research tool when used appropri-
ately. Many participants voiced that they have previously used Al in a way similar to search
engines and can be seen as beneficial for creative brainstorming, particularly in genre writ-
ing, where "professional writers...are really interested in using it for idea generation" (P3).
While some have concerns about Al’'s accuracy, many view it as a tool that can support—but
not replace—traditional research methods.

Generally, most participants voiced their support in using Al to enhance their writing,
but not to generate. Many users found Al helpful for word choice and stylistic improve-
ments, particularly when "you don’t know exactly what word it is you want to use in a par-
ticular instance, or if you feel like you've been using a word too many times" (P8). Many

emphasized that Al should function purely as a tool, and not as a way to generate "the sub-

33



CHAPTER 5. USER STUDY

stantial content of what you're going to deliver" (P18). Specifically, many participants label
Al as a tool to edit human writing. Many writers appreciate its ability to correct "grammar
stuff, spelling errors, or places where a sentence could use more clarity" (P4). Participants
also claimed that Al provides a good starting point for their work. Participants often found
themselves asking Al formatting questions, such as "how to phrase some parts [of the writ-
ing]" (P13) or how to "come up with a better way to say something" (P12). However, no
matter what type of prompts users ask Al, the common consensus was that the would al-
ways "edit [the response] at least" (P17) or "rewrite it in [their] own words" (P12), effectively

adding their own voice and flare back into the Al generate template.

Efficiency is also a major benefit of Al in writing. Many participants appreciate how Al
"saves a lot of time" (P15) by speeding up the editing and proofreading process, by "proof-
reading and editing much faster" (P16), helping to "get things published quicker" (P16). This
time-saving aspect makes Al a practical tool, especially for professionals working on tight

deadlines.

5.3.2.3 Broader Impacts of Al

Zooming out, the current problems of Al in writing also have broader impacts on the world,

drawing both skepticism and hope.

One major concern regarding Al’s broader impact is its breach of copyright. It is a well
known "contentious topic when it comes to training Al models on copyrighted works" (P19).
Many writers worry that Al models have been "trained on their books" (P2) and "without
compensation" (P3), raising ethical and legal questions about data usage. These concerns
extend beyond individual cases, as some participants believed Al’s training methods will

never be "completely ethical for the stuff that it’s trained on" (P14).

Another often overlooked issue is "Al’'s environmental issues" (P5). Training large-scale
Al models requires immense computational power, which consumes significant energy and
contributes to carbon emissions. The environmental footprint of Al development raises
concerns about sustainability, especially as demand for Al-generated content continues to

grow.

Despite these concerns, some participants viewed Al’s rapid advancements with opti-
mism. As P10 stated, "People are scared of change. But I think overall, it’s an exciting time to
see all of this [development] happening." This perspective highlights the dual nature of Al's
impact; while Al has harmful aspects, it also opens doors to new possibilities for human-

computer collaboration in various fields.
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5.3.3 Qualitative Analysis: Overview of SYNthia
5.3.3.1 SYNthia’s vs. Thesaurus

Like a traditional thesaurus, SYNthia helps with repeating words by making users more
aware of their word choices. P8 noted, "Without the [tool],  would be just repeating words,"
while P13 shared, "I realized I was using some words too many times when I was writing."
Even when users didn’t immediately select a suggested word, they found value in seeing al-
ternatives by "saving it for later" (P17). This highlights SYNthia’s role in helping writers break
habits of repetition and refine their language.

In addition, SYNthia was described by various participants as a one-stop-shop, where
the writing and thesaurus are in one interface, removing the need for users to context switch
during their editing / writing. Specifically, SYNthia was able to help participants "streamling
[their writing] process" (P4), "very clear cut" (P5), and "faster to have right next to [users]"
(P12). The tool’s integration within an existing app made it even more convenient, removing
the need of "switching tabs" (P10). SYNthia’s one-stop-shop quality also sped up actions
that are traditionally done manually. Users found the tool "faster than thumbing through a
thesaurus" (P11), and could "very quickly generate alist of words" (P19) for users to consider
in their writing.

However, SYNthia is not always the preferred option when put head-to-head with the
traditional thesaurus. Many participant found that SYNthia has less breadth than a real
thesaurus, as it provides fewer word suggestions, with a maximum of 10 suggestions at a
time. P1 claims that "one of the reasons thesaurus work is cause they give you so many sug-
gestions," unlike SYNthia. In addition, sites like Power Thesaurus let users "click on words

and explore more" (P17), allowing them to see more potential word replacements.

5.3.3.2 SYNthia’s Preservation of Writer Ownership

13 out of 19 participants rated their response during the writing session as purely their own,
with no Al influence (score of 10 out of 10). The remaining 6 participants rated their writing
with minimal influence from Al (scores of 7-9 out of 10).

Most participants felt that SYNthia is just a tool, simply another representation of a
"thesaurus that augments [their] thoughts" (P4), rather than an Al that generates signifi-
cant amounts of content. In addition, SYNthia’s scope of influence is small, meaning that it
does not significantly alter the writing process. Existing generative Al systems create full sen-
tences or paragraphs, with P11 making the following comparison: "ChatGPT kind of wants to
do it for you. It’s not really set up to be used as a tool, rather than a purely generative thing."
On the other hand, SYNthia "does not edit the entirety of the work [and] just replaces words"
(P9). Because SYNthia only offers word suggestions rather than dictating sentence structure
or creative direction, most participants felt that their writing remained their own, with P17

stating: "the fact that it’s Al was almost irrelevant."
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Another key feature that contributed to the overwhelming support of writer ownership is
SYNthia’s manual component, which allows the most user control over each decision. While
a handful of participants wanted parts of SYNthia to be automated (e.g. word replacement
or context reading), most participants were grateful that "nothing was being automated"
(P6). While SYNthia presented options, it was always "[the user’s] decision as to what [word
they] would choose" (P4). Because SYNthia required users to actively select words rather
than generate text for them, they felt a greater sense of agency. P7 phrased it best: " had a

lot of control over not just when I prompted it, but also what words I was picking."

5.3.4 Qualitative Analysis: Context Feature

One of SYNthia’s novel contributions is its ability for user input and feedback on its sugges-
tions by allowing them to provide additional context. In the user study, participants gave a
wide variety of contexts, from specifying syntax (tense or part of speech) to refining the over-
all tone of the phrase. A representative sample of the types of contexts can be found in Table
5.2. This section further breaks down the utility of the context-providing feature, as well as

its cognitive impacts on the writers.

Writing Phrase Context Given Word Chosen
Across the street is a | Adjective Ominous
dense forest. It looks dark,

foreboding .

Where am I? How did | Shows similar to the Netflix show | Money Heist
I get here? Am I in | Squid Game
SquidGame ?
He threw off the ratty | To describe sheets Threadbare
sheets and slid his feet into
disintegrating flip-flops.

A small motel room. Too | Size of aroom Cramped
dark to really see, but it’s
not somewhere I've been
before.

Table 5.2: Representative sample of contexts given by participants

5.3.4.1 Utility of Context

Sometimes, the initial set of suggestions generated by SYNthia provided unsatisfactory re-
sults, where participants "needed a word that will fit the specific context" (P13). Allowing
participants to provide additional context plays a crucial role in ensuring that SYNthia pro-
vides accurate and relevant word suggestions. All but 2 participants attempted to use the

context feature of the tool, mostly when they saw potential in SYNthia in going in the right
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direction, prompting a nudge. P5 gave an example of how they use context to arrive at their
desired word: "Say, I can’t think of the word melancholy. So I start with sad, and then there’s
something in the synonyms of sad, and I'm like, 'Oh, that’s closer to what I need’, and then
I click that, and then I look through the list. And then I eventually find melancholy." Others
compared this feature to ChatGPT, explaining that it "tweaked the results a bit" (P19) and
helped to "specify exactly what [they] wanted" (P12).

There are four scenarios where participants gave additional context to SYNthia. Some-
times, the initial suggestions were "using [words] as a wrong part of speech or it’s a word
that can be used in multiple ways" (P14). An example of a participant specifying the part of
speech in their context can be seen with P1, who prompted SYNthia on "place" and gave
the context of "esoteric noun." Similarly, other participants found that SYNthia sometimes
gave them the "wrong tense" (P17). An example can be seen with P14, who prompted SYN-
thia on "woke," and provided the additional context of "past tense verb" (specifying both
tense and part of speech) to ultimately get the satisfactory suggestion of "awakened." Be-
yond grammar, words with multiple meanings posed another challenge. Some users noted
that SYNthia occasionally misunderstood their intent, offering synonyms based on an unin-
tended definition of a word. P18 gave a good example: " wanted "lead" as the metal instead
of the act of leading", with P19 similarly noting that "some words have different synonyms
based on what you're describing." For many, context was also essential in "achieve a partic-
ular feeling or tone" (P16) in their writing. An example can be seen with P15, who prompted
SYNthia on "random," gave the context "more old fashioned," and ultimately accepted the
suggestion "arbitrary." In addition, P12 described how giving specific context improved the
quality of suggestions, saying, "On the last word, I did [like the suggestions] where the con-

rn

text I gave it was 'the size of a room,’” and it put out really good suggestions, like 'compact

The ability to specify context and only get suggestions in that context is yet another dif-
ferentiating quality between SYNthia and a traditional thesaurus. A traditional thesaurus,
as mentioned before, gives breadth, providing a masterlist of synonyms for the prompted
word in all four context scenarios. On the other hand, SYNthia provides depth on one con-

text specified by the user to avoid overwhelming them.

5.3.4.2 Cognitive Impacts of Context

While most participants found the context feature helpful, a handful of participants found
the act of giving context energy-intensive and sometimes confusing. Whether it be phras-
ing or wording, some participants found it "hard to completely describe the context" (P14)
and did not "feel sure that the context would make sense to the system" (P10). The effort re-
quired to frame context correctly sometimes deterred participants from fully engaging with

the feature.

However, despite the difficulty of giving context, the act of giving context and seeing
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the resulting suggestions triggered critical thinking about plot and word choice, helping
writers refine their own ideas. P6 claimed that seeing the refined suggestions "prompted
[them] to think about different directions the story could go in." Others found that even
though they rejected certain suggestions, "the refusal to take any of the suggestions steered
[them] in a particular way" (P11) and "helped [them] try to be more descriptive" (P12). The
suggestions "challenged [their] thinking" (P16) in a way that helped participants "write with
their instinct" (P3).

Sometimes, giving context ultimately resulted in unsatisfactory results. However, although
participants may sometimes be dissatisfied with the suggestions, seeing them offered con-
firmation of the effectiveness of the original word, boosting their confidence as they con-
tinue writing. For writers who "constantly trying to second guess [themselves]" (P15), see-
ing the unsatisfactory suggestions "confirmed that the [original] word was probably right
(the best one)" (P7). Even when users were initially uncertain about their word choice, SYN-
thia helped validate their instincts, with P16 explaining, "When I saw these were the more
aligned words to a particular word, but it wasn’t what I wanted, it kind of made me feel a
little bit more confident that I had chosen the best word."
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DISCUSSION

n this chapter, we discuss how well the system design and experiment adhered to the
three design goals and answered the three research questions. We also discuss observa-
tions from both the quantitative and qualitative results, limitations of the experiment,
and future directions this project can expand into. Overall, this section zooms out, situating

observations from previous chapters into a broader scope for the future.

6.1 Research Questions

6.1.1 Usage of LLM Powered Thesaurus (RQ1)

RQ1 asked about how novice and expert writers use a LLM-powered thesaurus, like SYNthia,
in the context of creative writing differently. We attempted to quantify this difference by
observing the following five factors: words prompted, context given (type of context and
number of context), words accepted, time spent writing, and time spent interacting with
SYNthia. While there were visible differences of those factors when compared across novice
and expert writers, a 2-variable independent T-test did not yield any statistically significance
across the two groups. In an effort to see if grouping by writing skills was the issue, we ran the
same tests again, but grouping by Al skills instead (self-rated, in Table 5.1). Unfortunately,
those tests again yielded no statistically significant results.

However, despite the quantitative results not holding as much statistically significant
value, there were many observations made about how the two groups (novice and expert
writers) differed in their interactions with SYNthia during the writing process. Most experts
prompted the tool sparsely, with a few over-prompting due to curiosity. Experts wrote in
a more fluid manner, already having established habits that SYNthia might not always fit

in best with. Generally, experts were either open-minded to using SYNthia (and found it
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useful) or heavily against it (prompted a few times out of curiosity but accepting no sug-
gestions). This difference may be explained by the timeline of Al development. All expert
writers in this study have been writing for at least 10 years, meaning Al was not available to
them during their learning stages. The recent integration of Al into their world could cause
a polarizing divide in opinion and willingness to use a tool that carries many negative con-
notations with their colleagues. Expert writers during the user study have specifically voiced
their discomfort on Al "being trained on some of [their works]" (P2), and external studies
have shown that writers have expressed anger in their work being taken for LLM training
without consent, credit, and compensation [68]. On the other hand, many novice writers
are also currently students, surrounded by Al in both their academic and extracurricular
lives, potentially influencing them to have a more positive view on SYNthia, a tool that is
not at all foreign to them in the age of rapid generative Al development. We do not currently
have evidence to support this hypothesis; although prior works support the conclusion that
novice writers are more open minded to Al compared to expert writers [69], the influence of
age and environment needs to be further studied.

The difference in formal training and experience could also be seen in how expert and
novice writers utilized the context-giving feature. Experts generally knew the type of word
they wanted, even if they did not know the specific word, prompting them to give definitive
pieces of context to draw out a potential fit. For example, P3 (expert) wanted a medieval-
style motel, prompting the word "motel" and giving the context of "19th century, portal to
hell". On the other hand, novice writers often "struggled to think of what context to give"

(P4), not knowing what exact type of word they are looking for, other than a better one.

6.1.2 Accepting Suggestions (RQ2)

RQ2 asked about how novice and expert writers compare in their openness to accepting
LLM-generated word suggestions. From Figure 5.3, both novice and expert writers varied in
their willingness to accept SYNthia's suggestions and incorporate them in their writing.
However, a participant’s openness to accepting suggestions appeared to be influenced
more by their attitude toward Al and writing style than by their level of expertise. For ex-
ample, the novice writer with the lowest percent of accepted words was P8, who prompted
SYNthia 19 times and only took one suggestion. While they were relatively open minded
about Al's capabilities of "generating ideas or being used as a tool" (P8), they stressed that
their normal process of coming up with suggestion was to text a friend and ask "Hey, what'’s
that word that has like this very specific energy?" (P8). They stated that often, they have a
specific word in mind, but don’t know how to reach it without the external input of a friend.
The friend served as a guide to them, majorly influencing their opinion. However, SYNthia
is just a tool, and requires the user to understand what type of word they want in order to be

the most useful. Thus, P8 did not end up accepting many of SYNthia’s suggestions, likely due
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to their lack of knowledge of how to best give context to the system. Similarly, P2 is the expert
writer with the lowest percent of accepted words, accepting a grand total of 0 suggestions.
They were also the most vocal with their distaste of Al in writing, in almost any capacity aside
from research; even with research, P2 severely doubted Al capabilities and emphasized on its
likelihood of hallucinating results. Being a published author and a well-established journal-
ist, they had personal reasons (a threat to job security and distaste towards Al being trained
on their works without their consent) that justified their hostility towards any sort of Al in-
fluencing their writing. Thus, they made it clear from the beginning of the interview, that
they were happy to try out the system, but was ultimately influenced by prior viewpoints
and confidence in their own capabilities, resulting in the 0% acceptance rate. On the other
hand, P10 was an expert writer that was arguable the most open towards incorporating Al in
their writing process. Despite being an English professor and understanding the malicious
capabilities of Al, they proclaimed their excitement for the future of Al, stating that "it’s here
to stay, and I want to work with it instead of against it" (P10). Their openness to incorporat-
ing such a tool into their writing made them prompt and use the system more, ultimately
taking two out of eight suggestions (25%).

Another factor that contributed to the two group’s openness to accepting SYNthia’s sug-
gestions were how satisfied each participant was with them. While this was not immediately
obvious in the quantitative analysis, the qualitative and interview analysis yielded a differ-
ence between how novice and expert writers ultimately decide on whether to accept a sug-
gestion or not. Novice writers often accept suggestions if they were simply better than the
word they prompted on, even if it might not have been the best. Many novices stated that
they were simply prompting the system and giving context because they "did not know if
there was a better word [that fix the specific context]" (P19). P19 also attempted to prompt
SYNthia on its own suggestions to see if they could get even better words, though when
asked, they stated that it was more out of curiosity and not because they had a clear direc-
tion. On the other hand, experts were more picky with their suggestions, often having a clear
type of word they wanted. This difference in confidence could also be seen in the types of
context novice writers gave. Most of the time, the contexts were some syntax change, such
as tense ("make it past tense") or part of speech ("verb"), rather than tone or voice changes.
Experts however, made more stylistic changes with their context, changing both the tone
("in the style of Louise Gluck") and conceptual meaning ("humanism") of the words beyond

semantics.

6.1.3 Thought Process (RQ3)

RQ3 asked about how the system’s suggestions affected the thought processes of novice and
expert writers. In Chapter 5, we discussed the findings of the cognitive impacts of giving

context and observing the resulting suggestions, although the impact of such interactions
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differed between novice and expert writers.

In general, SYNthia’s suggestions had less impact on the thought process of expert writ-
ers, and more impact on the thought process of novice writers. In interviews, four out of the
seven experts stated that the seeing the suggestions did not affect their writing process, and
three out of seven experts stated that the context feature did not help them. On the other
hand, only three out of twelve novice writers stated that seeing the suggestion did not affect
their writing process, and only four out of twelve novices stated that the context feature did

not help them.

This difference in the influence of SYNthia’s suggestions can be explained by how novice
and expert writers view the SYNthia’s role as. Novice writers tend to treat Al tools as author-
itative, while experts treat the same tools as more of a "junior collaborator" [69] — establish-
ing a difference in power dynamics and trust when it comes to the two groups of writers.
Novices often place their own judgment below that of the system, while experts tend to be
more confident in making the final decision. Due to this power dynamic, studies show that
novice writers who are less self-efficient, tend to over-delegate responsibilities in their writ-
ing process to the Al [70], corresponding to a weaker stylistic confidence . In addition, be-
cause experts view their knowledge above the Al’s, it highlights the metacognitive deficits of
novice writers, who struggle with identifying tonal mismatches in Al suggestions with their
own writing, often resulting in their own work converging to the default Al voice [22]. On
the other hand, experts have developed their personal linguistic intuition, allowing them to
actively reject Al suggestions that clash with their style, hence why the "junior collabora-
tor" relationship with Al suggestions make sense. Expert writers also prioritize maintaining
authentic creative processes over output optimization, with one study showing that 74% of
their interviewed professional writers rejected Al-generated suggestions that disrupted their

established drafting/editing rituals, even when outputs improved efficiency [22].

In the age of rapid Al development, it was important to us to create a system that encour-
aged critical thinking and protected writer cognition [71], which was the initial motivation
behind creating SYNthia. Ultimately, we found success with this goal, with the majority of
participants stating that seeing the LLM-generated suggestions and engaging with the sys-
tem through providing additional context encouraged them to cognitive engage more with
their writing. Prior studies have shown that Al provocations can help induce critical thinking
in writers [72], particularly student writers who actively try to seek out new ideas or direc-
tions with Al assistance [73]. At the end, the participants got out however much effort they
put in. For those who "got lazy" (P6) with their engagement, the results were not as influ-
ential as those who actively used the system with the goal of improving their story. This
conclusion proves that ultimately, with any Al-powered tool, the interactions between user
and tool have the greatest effect on the final product. One cannot simply blame the tool for

affecting the product, and must look into the interactions with it as well.
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6.2 Design Goals

SYNthia was built with the design goals from Chapters 3 and 4 in mind. In this section, we

revisit these design goals and reflect on how SYNthia was able to address each one.

6.2.1 Coherence to Context (DG1)

DG]1 specifies that SYNthia’s suggestions should be coherent and relevant to the context of
the user’s writing. SYNthia was able to meet this goal, with 14 out of 19 participants voicing
their satisfaction with the overall suggestions they received. Participants stated that the tool
would always output suggestions that aligned with the additional context they provided,

which matched their mental models of how an Al-powered thesaurus would function.

However, some participants wanted SYNthia to also take "the context of the text before it,
like ChatGPT" (P14) when they were dissatisfied with the initial suggestions. We discuss this
more in Section 6.5.2, but we wanted the first set of generated suggestions to mimic those
by a traditional thesaurus, which does not take into account any context from the user’s
personal writing. We made the purposeful decision to encourage participants to engage with

the context-giving feature.

6.2.2 Steerability (DG2)

DG?2 specifies that SYNthia should be steerable, adapting their outputs based on the inputs
(context) provided by the users. In our project, the context-giving feature is able to address
both DGI1 and DG2, with SYNthia’s steerability causing its coherence to context. Steerable
systems foster a healthy environment for co-creativity while maintaining human agency, a
goal that SYNthia was able to meet. Across all 19 participants, the average rating of their
ownership during the writing task was 9.6 out of 10, indicating that the majority of partici-
pants viewed the final product as (essentially) fully their own, despite the minor influences
from SYNthia. In addition, participants found SYNthia easy to use, allowing them to manu-
ally trigger words and provide context to, as one participant phrased it, "nudge the system
in the right direction" (P7).

Giving participants the ability to steer, or nudge, the suggestions did result in overall user
satisfaction. 12 out of 19 participants indicated that giving context to the tool changed the
suggestions towards the direction they were hoping. However, However, P17 observed that
certain types of context, such as specifying tense or part of speech, led to more significant

changes than when participants aimed to fine-tune or adjust a word’s tone.
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6.2.3 Divergent Outcomes (DG3)

DG3 specifies that SYNthia will generate a diverse range of outcomes that all fit the user
prompt / context. From Chapter 5, participants were overall satisfied with the range of sug-
gestions they received. However, some compared the outputs of SYNthia to those of a tra-
ditional thesaurus, noting that a traditional thesaurus outputs a significantly larger number
of suggestions, even though only a handful of them might be a good fit for the current user
context.

There is a tradeoff between a tool like SYNthia that relies on Al API tokens and breadth.
The more suggestions that SYNthia outputs, the more resources (physical and monetary)
are needed, which is usually not a problem for a normal thesaurus. However, a normal the-
saurus does not have the additional option of personalizing the suggestions through giv-
ing additional context, effectively fine-tuning the results. There is also a tradeoff between
breadth and depth. Too much breadth can potentially overwhelm users, but too much depth

might not allow users to see as many suggestions as they want.

6.3 Additional Factors that Contribute to AI-Writer

Interactions

While writing expertise and technical proficiency with Al tools are often considered pri-
mary determinants of successful human-Al collaboration, emerging evidence throughout
the user study suggests contextual framing [69] and task specific needs play an equally crit-
ical role in shaping interactions. These additional axes—the ability to structure prompts
with domain-specific context and task specific awareness—potentially explain the signifi-

cant variance in outcomes that writing and Al skills alone cannot.

6.3.1 Contextual Framing

No matter the writer’s level of expertise, both novice and expert writers voiced their confu-
sion in phrasing context at times. Writers who can effectively frame their queries with rel-
evant contextual information tend to receive more accurate and useful suggestions. While
expert writers had a better understand of the specific word they wanted, some lacked the
distinct skill of framing the context in a way that would be optimal for the LLM tool. At first,
we suspected that contextual framing would be similar to prompt engineering, but looking
ata division by Al skill, again, did not yield significant differences. Therefore, we suspect that
the skill of phrasing context transcends both writing and Al expertise, suggesting a distinct
"contextual intelligence" axis [74]. Examples of experts in contextual intelligence are those

who sufficiently embody:
* Iterative refinement: Progressively narrowing context across multiple Al interactions
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* Metacognitive framing: Explicitly stating intent (e.g., "Suggest metaphors for grief,

avoiding clichés")

A prior study found that mastering these techniques correlates with 42% higher output
relevance compared to single-step prompting [69], which would be an appropriate axis to
study in the future.

6.3.2 Task Specific Needs

Throughout the user study, we found that the writer’s primary domain, profession, and goals
heavily impacted how they interacted with SYNthia.

First, the writer’s preferred domain or profession influence the user’s need for alternative
words. In our user study, we interviewed writers across different domains, including poets,
journalists, and academic writers. P11, a poet, noted that his profession required him to
be in constant need for alternative word suggestions, more than other writing professions,
which match his behavior, prompting SYNthia 25 times during the 15 minute writing task.
Poets approach Al-powered thesauruses as a "procedural palette" for experimental writing,
often seeking unusual or context-specific language [75]. Poets value Al-powered thesauruses
for their ability to generate neologisms and provide unexpected phrasings, enhancing their
artistic exploration. P2, a journalist, noted that they used external sources only for research
purposes, being careful to fact check all outputs for potential hallucinations or factual in-
accuracies. While P2 did not specifically need alternative words for their work, journalists
could benefit from Al-powered thesauruses to enhance the clarity and readability of their
work for a more general audience. P13, a computer science graduate student with several
publications, noted that academic writing is "more boring," with the focus being on com-
municating highly technical information instead of creating an attention-grabbing narra-
tive. Academic writers tend to follow certain guidelines and target similar audiences (varies
depending on the field) [76], requiring a particular type of language. However, there is grow-
ing concern about the impact of Al on academic language, with studies noting a detectable
increase in "flowery" language in papers written with Al assistance [77], taking away from
the real purpose of conveying clear, scientific research.

Another potential axis that falls under the category of "task specific needs" is the dif-
ference in intent for using an Al-powered thesaurus like SYNthia, specifically the intent of
exploration vs. precision. Some writers use thesauruses for exploratory purposes, allowing
unexpected words to influence their creative direction [78]. Multiple participants indicated
that they used SYNthia’s suggestions as a way to "help shape the direction" (P15) as way to
inspire new ideas and shift the trajectory of their work during the drafting process. On the
other hand, some writers seeking precision use thesauruses to refine language and select
words that convey exact meanings. For example, academic writers and journalists prioritize

conciseness, clarity, and accuracy in their writing over flowery language [79].
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6.4 Limitations

Although the system design and user study yielded several novel observations, there are also

limitations that prevented the study from reaching its full potential.

6.4.1 Experimental Design

During the user study, participants were given a universal writing prompt and 15 minutes to
respond to it with the assistance of SYNthia. The initial reasoning behind having the same
prompt across all users was to eliminate any discrepancies if we chose to analyze the content
of the writing. However, throughout the interview process, some participants pointed out
the 1) potential absence of the necessity for descriptive words and 2) overemphasis focus on
writing instead of editing due to the new prompt.

A handful of participants (P2 being a strong advocate) noted that the writing prompt did
not carry much need for descriptive words. Instead, the prompt focused on world building
and story telling, which influenced participants to write a moving plot line rather than a
descriptive piece. While the prompt itself did say to "describe the world around you," the
remaining parts of it focused more on describing actions and movements of the character.

In addition, requiring participants to write to a completely new prompt with a limited
time (15 minutes) might have shifted the focus away from engaging with the system for
editing, and instead placed the main focus on coming up with a cohesive piece before the
time ran out. When asked to rate their own writing on a scale of one to ten, most partici-
pants rated themselves a five or below, indicating a common theme of dissatisfaction with
their work under time pressure. In addition, participants came from various writing back-
grounds, including journalism, creative writing, and poetry to name a few. Even though I
indicated that the prompt was loose and just a suggestion, it was unfair to force participants
to write in a form that might not have been their preferred choice. If this study were to be
run again, I would encourage participants to bring their own writing. This way, participants
can focus on the editing stage (what SYNthia is best at) and also be more motivated to use

the system to edit a piece of work that they are more invested in.

6.4.2 Overreliance on Pretrained GPT-4 Model

While the integration of backend and frontend flowed seamlessly, the backend generation
of suggestion and processing of context ultimately relied completely on GPT-4. P5, in par-
ticular, mentioned how Al models have a black box nature that makes the results less inter-
pretable, potentially leading to lower user satisfaction with the suggestions. Their concerns
could be addressed if we had trained a model from scratch that specifically targeted the task
of finding synonyms, incorporating a way for the model to output its thought process along

the way (or at the very least, gain a better understanding of the model training done). How-
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ever, given the strict time constraints and lack of training resources (large datasets, GPU
hosts, etc.), it would have been unwise to train a completely new LLM from scratch, which
ultimately resulted in SYNthia overrelying on GPT-4 for all the suggestion generations, de-
spite its black-box nature. This choice limited our understanding of the model’s training

data, and how it was able to process each user input.

6.5 Future Works

While some future possibilities regarding the axis of division have been discussed in this

chapter, this section offers a few more directions this project can go.

6.5.1 Additional Interface Features

The version of SYNthia described in this thesis builds upon a 2023 prototype. While there
has been drastic improvement in the accuracy of suggestions and overall efficiency, there is
still room for more improvement. Participants generally viewed SYNthia as a better version
of a thesaurus, which prompted intense comparisons between this tool and a traditional

thesaurus. Below, we discuss some future improvements that surfaced during the user study.

1. History of prior prompts: Some participants mentioned that seeing suggestions some-
times "gave them ideas for later" (P17). Thus, a history of all prior prompts, context
given, and resulting suggestions could prove useful for those users. Because each sug-
gestion comes in its own little box, a possible way to represent user prompting history
could be to have a collapsed list that could be opened or expanded with a manual
click.

2. More breadth of suggestions: While most participants enjoyed the concentrated list of
suggestions provided by SYNthia, a handful of participants voiced their dislike towards
the smaller list, claiming that "one of the reasons thesaurus work is cause they give
[users] so many suggestions, [unlike SYNthia]" (P1). However, an initial motivation
behind the 1-10 toggle for suggestion length was to avoid overwhelming the users. A
potential solution to satisfy both users who want a more concentrated list and those
who prefer more depth is to implement a "show more" option within each suggestion
box. With this solution, users who want a more diverse, longer list of results could
manually trigger for that, and those who do no want to be overwhelmed can choose

not to.

3. Built-in dictionary: During the writing exercise, some participants stated that they
sometimes encountered words they have never seen before. Creating a built-in dic-
tionary to provide definitions for each term when manually triggered (e.g. via a click)

could help users who might not have seen all those words before.
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4. Phrases: Some participants stated that a traditional thesaurus interface allows them
to "type phrases, whereas [SYNthia] only lets you hit the last word" (P17). A future
implementation could be adding a grouping method (via parentheses or brackets) to

allow for phrase prompting as well.

5. Alignment scale: Some participants stated that a traditional thesaurus provides in-
formation on how close each suggestion aligns with the user’s criteria. To avoid over-
whelming the user with too many functionalities, we can implement a colored bar
(green for good, yellow for okay, and red for bad) with the predicted alignment to that

suggestion and how well it meets to user’s context.

6.5.2 Manual vs. Automatic Triggers

There were conflicting opinions on whether some features of the tool should remain man-
ual, or instead be automatic. As a functionality, most participants did not complain about
the click to copy+paste feature. However, a handful of participants wanted the click of a sug-
gestion to automatically replace the original word in the text box. This functionality change
could absolutely be implemented in further studies. However, changing SYNthia’s word re-
placement method from manual to automatic could also affect ownership, a relationship
that would be interesting to study in a future project.

In addition, some participants wanted "the rest of the text was being read" (P1) automat-
ically as context when they initially trigger SYNthia on a word. The original motive behind
not taking any context during the initial trigger was to have the original trigger yield results
that were similar to the initial results from a traditional thesaurus. However, the effects of
automatically reading everything in the text box as context could be a potential future direc-

tion of study for this project.

6.5.3 Integration with Existing Document Editors

Many participants wished they had more "time to play around with the tool" (P10), and
many participants found themselves prompting the system more out of curiosity. Because
this was a new interface, it was understandable that participants had a stronger urge to ex-
plore and learn the tool, rather than immediately finding usefulness for it. This was also
briefly touched on in the pilot study, but a potential solution to the strangeness of a new
interface is to integrate SYNthia as an extension to an existing document editor, such as
Google Docs or Microsoft Word. Integrating SYNthia as an extension makes the tool more
familiar, since it is now building upon an interface that the user already uses, rather than

being a completely new entity.
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CONCLUSION

I has slowly been worming its way into multiple fields, posing as a threat and com-

petitor to the existing human workers, many of which fear that their role will eventu-

ally be replaced by a machine, writers especially. Death of an Author is a reasonable
baseline of how Al, specifically LLMs, write, and by no means is it good. The story makes
strange comparisons / metaphors and overall lacks a human voice. Currently, creativity is
sacred to the human race, something that Al simply does not have [80]. LLMs require a hu-
man overseer to prompt them, a distinct feature that characterizes them as tools.

With the prominence of Al in our everyday lives, as computer developers, we bear the re-
sponsibility of creating Al-powered tools solely for the purpose of assisting, and not replac-
ing, genuine human efforts. SYNthia was developed with this responsibility in mind, aiming
to combine two fields (Al and creative writing) that are at odds with each other by conflicts
of interest. While SYNthia’s impact is not significant enough to marry the two conflicting
fields, it is able to show writers the capabilities of Al to assist them, and show developers
how to create useful tools that do not pose a threat for writers. The user study yielded results
that show word level edits from a tool do not interfere with writer ownership at all, with most
writers voicing their support of such an Al-powered thesaurus being on the product market
in the future. The results of this user study also open doors to further study on what writers
value in their work, as well as what makes the human voice prominent and attractive in a
piece of writing.

The trust of writers in LLM-powered tools is hard to earn, particularly those who also
have a background in Al. Al hallucinations are not uncommon, with each inaccurate out-
put pushing writers further away from seeing them as a valuable tool. If used irresponsibly,
Al can dominate a project, producing low-quality results and undermining human effort,
ultimately creating a toxic environment where every piece of writing is scrutinized for Al

involvement. These concerns are addressed by SYNthia’s two main contributions:
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1. SYNthia is a starting point to repairing the distrust between writers and Al tools by
showing writers that Al-powered tools can generated satisfactory results, while not

taking away from human agency.

2. SYNthia provides an example of how developers can create Al tools with the writers’

best interest in mind.

The introduction of SYNthia into the world will continue to foster trust between writ-
ers and Al, making progress towards a world where the two fields live more harmoniously

without taking away from either.
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Prompts

Trial 1: Control

Describe your ideal habitat. If you stepped outside right now, what weather, season, geo-

graphic location, etc. would make you happiest? Describe these as best you can.

Trial 2: Experimental

You, the main character of your own fantasy story, just left town and sold everything you
own. Where would you go, what would you do? Why? Describe your journey and destination

as best you can.

GPT 4 Prompt

"From now on, give me numSuggestions distinct synonyms for the word word. Format your
response as an array, for example: ["wordl", "word2", "word3", "word4"]. Do not include
any other information in your response. If you cannot come up with numSuggestions, pro-
vide as many as you can. All of my future messages will provide extra context for the word,
you should incorporate them into your suggestions. The words you respond with should AL-

WAYS be synonyms for word."

numSuggestions = Number of suggestions as selected in slider

word = Word for which synonyms are to be generated

User Study

Pre-Interview Questions - Required

1. Age, gender (or choose not to disclose), affiliation (college, etc.)

2. How often do you produce pieces of writing, academic or otherwise? What type of

writing do you usually engage in? (e.g. poetry, short story, research, etc.)
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3. Do you typically use Al assistance for writing or other tasks? If so, which tasks, and

how?
4. How often do you find yourselflooking for alternative words to use during your writing

process?

Post-Interview Questions - Required

1. What was the most difficult part of the interface to work with?

2. Were there any significant moments of frustration or confusion you encountered when

using our interface, if any?

w

. Were you ever frustrated/annoyed with the number of times you needed to provide

additional context for your word suggestions, if at all?

1SN

. Do you think the use of this interface improved the quality of your writing, compared

to if you were to write without any external help?
5. Now having used this interface, how upset would you be if you never had the oppor-

tunity to use it, or something similar, again?

Post-Interview Question - Optional Conversations

1. Do you usually revise during/after writing? Would this change your process at all?
2. What would you add or change about the interface if you had the opportunity?

3. How does this compare with other interfaces you've used, if any? (i.e. GPT, Grammarly,

manual lookup of synonyms)

4. How disappointed would you be if an interface like this never existed?
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Prompts

Writing Prompt

You woke up in a motel room with a strange item in your hand. What do you do? Where do
you go? Describe the world around you and your actions. Choose between a) a cell phone
that can only call one specific number, b) a GPS to a mystery location 1 mile away, or c) a

sticky note with a list of seemingly random items, written in dried blood.

GPT 4 Prompt

From now on, give me numSuggestions distinct synonyms for the word word. You MUST
format your response as an array, for example: ["word1", "word2", "word3", "word4"]. Do
not include any other information in your response. If you cannot come up with numSug-
gestions, provide as many as you can. All of my future messages will provide extra context
for the word, you should incorporate them into your suggestions. The words you respond
with should ALWAYS be synonyms for word and match the additional context.

numSuggestions = Number of suggestions as selected in slider

word = Word for which synonyms are to be generated

User Study

Participant Recruitment Survey Questions - Required

1. First Name, Last Name (optional)

2. Email

w

. Age (optional)

1SN

. Gender (optional)

o

. If you are a student, what do you study?

53



APPENDIX B - FORMAL PROMPTS AND USER STUDY

10.

11.

12.

13.

What is your editing style? Do you edit as you write, or do you edit after drafting the

full piece?

How often do you find yourself thinking about alternative words during writing?

. Do you use any writing aids while you write (thesaurus / generative Al / Grammarly)?

Please list them below.

. On ascale of 1 (worst) to 10 (best), how would you rank your creative writing skills? To

help guide you: a 5 is equivalent to the skills of someone who is coming out of a MFA

program (masters degree in writing).
How many years of creative writing experience do you have?

Have you received formal education in creative writing (e.g. degrees, classes, etc.)? If

so, please list them here.
How often do you use AI?

a) If your answer was not "Never" to the previous question, please list your prior Al

experiences.

How comfortable / confident do you feel with using generative Al and prompting them

to get satisfactory results (1 - least comfortable; 10 - most comfortable)?

Pre-Interview Questions - Required

1.

2.

3.

How many hours per week do you write on average?
Do you have any published works and/or manuscripts?

What are your opinions on using Al in creative writing?

Post-Interview Questions - Required

1.

2.

How did you decide when to give extra context?

Did you think giving context changed the suggestions significantly?

. Did you feel like giving context to SYNthia was similar to

prompting a generative Al (e.g. ChatGPT)?

. Were there any instances where you didn’t take the specific word suggestion, but drew

inspiration from the given suggestions?
a) Were you satisfied with the word suggestions given by SYNthia?
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6. How satisfied are you with the final product, from a scale of 1 to 10, with 10 being most

satisfied (no notes) and 1 being least satisfied? Explain.

a) Do you think the use of SYNthia improved the quality of your writing, compared

to if you were to write without any external help?

7. Do you feel like this is your piece of writing, even though you used Al assistance? Rate
your ownership level from 1 to 10, with 10 being “I feel like this writing was purely

produced by me”, and 1 being “I feel like this writing is completely Al generated”.
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