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Abstract

AI-based virtual assistants are increasingly used to support daily ideation tasks. The
values or bias present in these agents can influence output in hidden ways. They may
also affect how people perceive the ideas produced with AI agents of different value
alignments and lead to implications for the design of AI-based tools. We explored
the effects of AI agents with different values on the ideation process and user percep-
tion of idea quality, ownership, agent competence, and values present in the output.
Our study tasked 180 participants with brainstorming practical solutions to a set of
problems with AI agents of different values. Results show no significant difference in
self-evaluation based on value alignment; however, the ideas generated in the brain-
stormig process reflected the AI’s values. This thesis highlights an intricate interplay
between AI values and human ideation, suggesting careful design considerations for
future AI-supported brainstorming tools.

Thesis Supervisor: Pattie Maes
Title: Professor of Media Arts and Sciences
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Chapter 1

Introduction

Figure 1-1: Study summary: examining the effects of user value alignment with
opinionated AI agents on brainstorming outputs

In recent years, using large language models in everyday tasks such as assistants

for writing, programming, and customer service has become increasingly common.

With the release of GPT-4, AI assistants have been further integrated into the work-

flows of common tasks. This technology has allowed for increased productivity and

convenience, however, the long-term effects of these new work patterns on a person

and the output are still unknown. Much of the focus has been on the efficiency and

outputs of using AI systems, without enough emphasis on the process itself and what

that means for the user’s sense of ownership and agency.

The increasing prevalence of AI systems as creative partners for tasks like brain-

storming and design prompts important questions around the impact on people’s sense
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of ownership and agency during the ideation process. Collaborative creation between

humans and AI agents represents a complex interplay of factors rooted in autonomy,

transparency, and alignment of values. As AI capabilities continue advancing, it is

critical to draw connections between the foundations of creativity research, exist-

ing applications of AI in creative domains, and considerations of bias in algorithmic

systems.

This thesis explores how interacting with AI assistants prompted with different

values affects the creative ideation process through a collaborative brainstorming

experiment. In the study, participants were paired with AI agents exhibiting different

perspectives and values to brainstorm solutions to open-ended prompts. The analysis

revealed that the participants’ final ideas integrated and reflected the values displayed

by the AI agents they had conversed with during the ideation process. However, when

the AI agent’s values misaligned with the participant’s own views, they reported

increased difficulty and frustration. Importantly, across all conditions, working with

the AI agent diminished the participants’ perceived sense of ownership over the ideas

produced compared to brainstorming alone without AI assistance. These findings

point to subtle influences whereby the AI systems can shape the ideation output and

reduce feelings of creative agency. The results suggest implications for the design

of mixed human-AI partnerships, highlighting the need to balance autonomy and

alignment in co-creativity, as well as care in the development of the agents used in

these tools.

Overall, this research makes the following contributions:

• An experiment investigating AI’s value impacts on creative thinking and prob-

lem solving

• Evidence of how AI values can influence users during open-ended ideation

• Insights into how AI affects perceptions of idea generation and agency

• Considerations for balancing autonomy and alignment in human-AI co-creation
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Chapter 2

Related Work

First, we survey key theories related to the divergent ideation process as a critical stage

of creative problem solving, drawing on models that delineate ideation and evaluation

steps. Next, we highlight examples of existing and emerging AI tools that employ

large language models to assist creative writing, design, and other domains. Building

upon this, we examine studies revealing biases in language models and risks of opinion

manipulation through interactions. Finally, we discuss human-centered perspectives

on fostering agency and ownership in mixed-initiative co-creation between users and

AI.

Altogether, this review motivates the need for further research into AI’s impacts

on ideation and the influence of value alignment, which our study explores through a

collaborative brainstorming scenario with opinionate AI agents.

2.1 Ideation process

One of the important steps to creative problem solving is the ideation process, where

ideas are produced separate from the process of selecting ideas [17]. A distinction

can be made between the divergent processes, where one generates multiple ideas and

convergent processes, focusing on identifying a single, optimal solution. One model

for the creative problem solving process consists of three stages of problem finding,

problem solving, and solution implementation, where each step involves independent

15



"ideation-evaluation" substeps [4]. Ideation here refers to the divergent process of

generating ideas and reserving judgement for later in the evaluation process where

ideas are narrowed down the best ones [11]. An example of ideation is brainstorming,

where there is a focus on quantity and adding onto previous ideas [25]. Addition-

ally, scales have been developed to measure "preference for ideation," revealing the

attitudes that relate to ideation [3].

There is much research in the direction of supporting the ideation process for in-

dividuals and groups [12, 8, 9]. Collaborative creativity often involves brainstorming

in a group as a method, but runs the risk of negative factors that make it less ef-

fective than the individual [12]. With the increasing power of large language models

(LLMs), new opportunities emerge for supporting the ideation process in assisting

the individual or group.

2.2 AI assistants and tools for creativity

Large language models are a class of machine learning models trained on text data.

Recent advances in natural language processing have led to the development of larger

and more powerful LLMs [6, 29], such as GPT-3 and GPT-4 that are pre-trained and

able to perform well without much downstream fine-tuning or training, instead relying

on prompts or chatting in natural language interactions. They have increasingly

become a part of our lives embedded in tools for various tasks such as creative writing

assistants [14], tools for code generation [32, 21], in home assistants that are voice-

based such as Alexa, chatbots for customer service [23], and much more.

AI-based digital assistant systems include three factors, the user who has goals,

the task (the goal), and the technology to complete the task [23]. Their effects in

creative ideation processes are being explored. Collaborative Ideation Partner (CIP)

is a co-creative system designed to give image based inspiration [18]. Other systems

have been used for dance improvisation [15], design ideation [22], and drawing sketches

[24]. May AI uses cooperative contextual bandits, another type of machine learning

method, to help users ideate through moodboards [19].
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One study focuses on prewriting, the "process of discovering and developing ideas

before a first draft", a divergent thinking stage in the writing process. They stud-

ied the workflows of writers prewriting with LLMs and found three distinct stages:

Ideation, Illumination, and Implementation, finding that LLMs were especially use-

ful for generating ideas during the ideation stage, even more so when the users had

trouble coming up with ideas on their own. They also found that novel ideas were

suggested even if they were low quality, and required iterative prompting to create

better outputs [30].

In another study, an intelligent agent system trained for the brainstorming process

was found to be effective in introducing new topics with the performance rating

comparable to humans when the agent’s identity was hidden, and capability rating

becoming higher when it’s identity was known [31].

2.3 Opinionated AI

Our study aims to also evaluate the effect of biases in the AI agents on the brain-

storming process and output. LLMs have been shown to carry the biases of their

training data, with consequences in exacerbating societal biases in areas like hiring,

lending, content moderation, and healthcare [10, 23].

A previous study investigates whether using a biased language model-powered

writing assistant affects what users write and changes their opinions. The study

asked participants to respond to an argument about social media ("Is Social Media

Good for Society?”) with an AI powered text completion interface. Some users got

suggestions from a model biased to argue social media is good, others from a model

arguing it is bad. Participant responses posts were more likely to contain the opinion

supported by the biased model they interacted with. The biased models also shifted

participants’ attitudes in a later survey about social media, suggesting an actual

opinion change beyond just conveniently accepting suggestions. The authors argue

this demonstrates a new paradigm called "latent persuasion" where language models

shift users’ views and writing by making some opinions easier to express than others

17



[16].

2.4 Interactions with AI for agency and ownership

Recent research has identified nine potential pitfalls in human-AI co-creative systems

[7]. The first of these pitfalls is invisible AI boundaries, whereby the AI imposes

implicit constraints on creativity and exploration. A second issue is lack of expressive

interaction, in which the user interface inadequately conveys the capabilities of the AI

system and adopts an excessively fine-grained or conservative approach. Additional

pitfalls include conflicts of territory, when the AI overwrites the user’s work, and

agony of choice, where the AI presents an overwhelming set of options that distract

from the task. A key underlying theme across these pitfalls appears to be the violation

of user agency.

Prior research has explored strategies for enhancing perceptions of humanagency

in human-computer interfaces, including manipulations of button states, haptics, and

loading icons. However, introducing non-deterministic AI behaviors reveals new chal-

lenges and reveal a need to develop novel co-creative paradigms between users and

AI systems [27]. Evaluating human agency further necessitates examining machine

agency, as autonomous decision-making capacities may threaten user agency, as ev-

idenced in personalized news feeds driven by AI algorithms. Studies indicate power

users prefer customization over personalization in software, while non-power users

prefer personalization [28].
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Overall, research shows that that the more human-like an AI agent’s design is,

the greater the human perception that it possesses agency. Furthermore, human

perceptions of agency exhibit considerable malleability and susceptibility to framing

effects [13, 23].
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Chapter 3

Methodology

3.1 Study overview

Our purpose is to investigate the effects of interacting with opinionated AI assistants

on creative thinking and problem solving. In particular, we aim to examine whether

conversing with these AI agents during a brainstorming task impacts people’s percep-

tions of the ideation process itself, their sense of ownership over the generated ideas,

and the presence of the values in the final idea, as well as the effects of personal value

alignment with the AI. We conducted an online experiment asking participants to

brainstorm practical solutions to a set of problems with the assistance of AI agents

exhibiting different values along three domains: Economic, Automation, and Hierar-

chy. The study was conducted with a total of 180 participants (60 per domain) in

the US ranging from 18-60 years old from Prolific, with the experiment survey on

Qualtrics.

To examine the effects of personal value alignment with the AI agent (whether the

AI’s values are the aligned with or opposite of the user’s), participants first indicated

their own values on the given value domain using a scale of 0-10, with 0 being labeled

the Con side and 10 being labeled the Pro side.

Each participant then completed two timed brainstorming sessions: one indepen-

dently and one paired with an AI agent as shown in Figure 3-1. For each brainstorm-

ing session, participants were given a real-world situation and asked to come up with

21



Figure 3-1: Study flow
1) Users answer a pre-survey on their values then 2a) perform a brainstorming task

without an AI followed by the post-survey 2b) perform a brainstorming task with an AI
followed by the post-survey and 3)answer demographic questions. 2a) and 2b) happen in

random orders for each participant.

an idea either by themselves (No AI ), or in collaboration with the AI agent after

chatting. Participants were randomly assigned to one of three AI value conditions

for their brainstorming session: Pro, Con, or Neutral. Participants in the Pro group

brainstormed with an AI agent displaying values on one end of the value domain.

Participants in the Con group brainstormed with an AI displaying values on the

other end of the value domain, opposite of Pro. Participants in the Neutral group

brainstormed with an AI displaying balanced values in the middle of the two ends of

the value domain. The details of the value are expanded upon in the next section.

Participants first had time to either chat with the AI or think by themselves before

the text box for the final idea appeared in order to make sure they engaged with the

AI agent in the process. They were then asked to write at least four sentences in their

final response.

After each session, participants completed survey measures assessing perception

of idea quality, ownership over the idea, perception of the AI agent (when applicable),

and the process of the ideation experience.
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3.2 Research questions

We came up with a set of hypotheses that informed the design of the experiment. We

were interested in if:

• The value alignment of the AI with the user (same as user, opposite of user, or

neutral) will affect the self-evaluation and external evaluation of idea quality

• The values of the AI that the user brainstorms with (Pro, Neutral, Con) will

affect the values present in the final idea

• The value alignment of the AI with the user (same as user, opposite of user, or

neutral) will affect the self-evaluation of idea ownership

• The value alignment of the AI with the user (same as user, opposite of user, or

neutral) will affect user perception of the AI agent

• The value alignment of the AI with the user (same as user, opposite of user, or

neutral) will affect the user’s perceived brainstorming experience

3.3 Value domains

We conducted this study with three distinct value domains: Economic (economic

ideology), Automation (perspective on automation), and Hierarchy (perspective on

organizational structure). Each domain represents opposing viewpoints on a value,

with a "pro" side on one end and a "con" side on the other. We decided to keep a

clear dichotomy for each domain which does not take into account all of the nuances

of the values, but are distinct enough to reveal the values of the users.

Economic: We wished to measure the economic leanings of a person, simplified

from the left-leaning, socialist, or social democratic perspective and right-leaning,

capitalist, or libertarian perspective with descriptions from the Economic axis of the

8 values quiz [2].

Automation: We wished to measure attitudes on automation and technological dis-

ruption of work, simplified into two perspectives - a view that focuses on benefits like

23



efficiency and progress versus a concerned view that worries about labor replacement.

Hierarchy: We wished to measure preferences for organizational structure, simplified

into a spectrum from hierarchical to flat structures.

Users were asked to rank themselves on the spectrum from a scale of 0 to 10 from

the following descriptions in Table 3.1.

Domain Con (0) Pro (10)
Economic I support rapid growth, laissez-

faire capitalism, lower taxes,
deregulation, and privatization.

I support even value distribution,
equality via progressive tax, and
social programs.

Automation I value job retention and meaning-
ful work through human labor.

I support automation for cost-
effectiveness and efficiency.

Hierarchy I support flat organizations for
promoting equality and fostering
collaboration.

I support hierarchical structures
for clear roles and streamlined
decision-making.

Table 3.1: Values for each domain

The domains were chosen from set of potential set that was tested in a preliminary

survey to assess the distribution of opinions amongst the participant demographic on

Qualtrics, and to test the wording. The results are displayed in Figure 3-2. We wished

to choose domains that had a distribution that spanned to the ends of spectrum.

For each of the value domains, two brainstorming prompts were created and ran-

domly assigned to the brainstorming sessions with and without AI agents. These

were designed to allow users to include elements of the value of the domain being

studied in the implementation of the solution without having it be the sole focus of

the session.

Economic domain brainstorming prompts

• Come up with a proposal for bettering the future of education. Please include

1) how it will be implemented 2) how it will be funded and resources required

3) how to maintain the solution in the long term.

• Come up with a proposal for bettering the future of healthcare. Please include
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Figure 3-2: Distribution of opinions on potential domains

1) how it will be implemented 2) how it will be funded and resources required

3) how to maintain the solution in the long term.

Automation domain brainstorming prompts

• Come up with designs for a new and improved supermarket. Consider layout,

services, experiences and operations in your implementation.

• Come up with designs for a new and improved school. Consider teaching meth-

ods, staff and operations in your implementation.

Hierarchy domain brainstorming prompts

• Come up with a plan to organize a community garden. Consider the people

needed, how leadership would be structured, and how the garden would be run.

• Come up with a plan for a disaster relief team (natural disasters such as earth-

quakes, floods, etc) for your community. Consider the people needed, how

leadership would be structured, and how disasters would be handled.
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Figure 3-3: AI brainstorming agent
An example of an interaction with an AI agent created for the Pro value on the

Automation domain. These user messages were taken from the study logs.

3.4 AI agent interaction

In this study, we developed AI agents exhibiting perspectives in the value domain

using a prompting approach with the GPT-4 language model. A custom interface was

created for users to interact with this agent in the style of common chat interfaces.

Every new chat began with the agent message “Welcome to a brainstorming session.

What do you have in mind?”.

For Pro value agents and Con value agents the prompt followed the template
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"You are a brainstorming partner. You support [value]. Reply in 30 words or less."

For Neutral value agents the prompt followed the template "You are a brainstorming

partner. You are a neutral party between the sides of [Pro value] and [Con value] and

see the benefits and consequences of both sides. Reply in 30 words or less." We found

this to be effective in responding to questions with suggestions that aligned with the

prompted value.

Separate models were constructed for each of the three domains and AI conditions

of Pro, Neutral, and Con. The sampling temperature was set to 0.7 to create more

variation in responses. Initially, the agents tended to give long paragraphs of answers

in list form, often answering the entire prompt if asked to do so. We appended "Reply

in 30 words or less." to the prompt in order to avoid listing behavior, prevent entire

ideas from being presented at once in detail, and to ensure that the chat remained

conversational.

3.5 Measurements

Initial values of the user were measured on a self-scored scale of 0-10 as detailed in

the values chart 3.1.

After each brainstorming session, users answered a set of questions evaluating

their self-evaluation of idea quality, self-evaluation of idea ownership, perception of

the AI agent (if applicable), and creative process and empowerment on a 5-point

Likert scale.

Self-evaluation of idea quality (based on Barry Kudrowitz 2013 [20])

• The idea is creative

• The idea is novel (uncommon and original)

• The idea is useful (practically applicable)

• The idea is clear (well communicated)

Self-evaluation of idea ownership (modified from Paré 2016 [26])

• The answer was fully my idea
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• When I think about it, I see a part of myself in the answer

• The answer was influenced by the agent’s responses

• I hardly think of the answer as being my own idea

• I see myself as a champion of this idea

Perception of the AI agent (Agent Persona Instrument (credible, human-like, and

engaging subscales [5]))

• The agent was knowledgable

• The agent was intelligent

• The agent was useful

• The agent was helpful

• The agent has a personality

• The agent’s emotion was natural

• The agent was human-like

• The agent showed emotion

• The agent was expressive

• The agent was enthusiastic

• The agent was entertaining

• The agent was motivating

• The agent was friendly

Self-evaluation of brainstorming process and empowerment (created by the

researchers)

• I found it easy to answer the prompt

• I found the brainstorming time to be useful

• I am proud of my answer

• I was motivated to answer the prompt
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3.6 Analysis

The outcome variables were analyzed using descriptive statistics and ANOVA models

comparing the experimental conditions and control condition. For each measure, we

analyzed the individual and composite scores associated with each scale. We sampled

down the responses for the No AI condition to 20 to match the size of the Pro, Neutral,

and Con conditions.

Statistical tests were used independently for each separate Likert question. We

first checked if all sample sizes were greater than 25; if they were not, we then assessed

if the normality assumption was met for each distribution using the Shapiro-Wilk

test. If the normality assumption was not met, we performed a Kruskal-Wallis test

followed by a post-hoc Dunn test using the Bonferroni error correction. If sample

sizes were sufficiently large or the normality assumption was met, we then conducted

a homogeneity test using a Levene test to assess whether the samples were from

populations with equal variances. If the samples were not homogeneous, we ran a

Welch analysis of variance (ANOVA) and a Tukey post-hoc test. If the samples were

homogeneous, we ran a basic ANOVA test.

Additionally, the final ideas were evaluated by a prompt crafted to allow the GPT-

4 natural language model to analyze the semantic content of participants’ ideas and

output scores reflecting the presence of relevant value domain based on its language

modeling capabilities. While not at the level of human rater sophistication, this com-

putational analysis complemented the subjective self-report measures by providing

an objectively derived evaluation of how values were reflected in the ideation content.

Each evaluation was done with the prompt "Sentences with a high [domain]score sup-

port [pro value]. Sentences with a low [domain]score [con value]. Based on a given

paragraph, output a number from 0 to 10 on how present the [domain] value is. 0

for [con value], 10 for [pro value]." Two responses without a score were not included

because the participants did not complete their response.
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Chapter 4

Results

4.1 Values in brainstorming output

Figure 4-1: Output values split by AI value and participant values
(Left) value score distributions for responses in each AI agent condition.

(Right) value score distributions for responses split by (human value x AI value) conditions.
Graphs show minimum, first quartile, median, third quartile, and maximum values for

each condition.

We first look at the values present in the brainstorming responses for all three do-

mains. We found a significant difference in how the three AI conditions Pro, Neutral,

and Con affected the values present in the final brainstormed idea compared to each

other and the No AI condition. A one-way ANOVA found a significant difference

between conditions (F(3, 219)=14.03, p=2.2E-8).
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Post-hoc Tukey tests reveal responses in the Pro AI condition rated significantly

higher on the value dimension(M=7.49, SD=2.76) than the Neutral AI condition

(M=5.51, SD=2.97; p=.005), the Con AI condition (M=3.65, SD=3.45; p < .001),

and the No AI condition (M=5.91, SD=3.16; p=.039). The Con AI condition also

had significantly lower ratings than the Neutral AI condition (p=.01) and the No

AI condition (p=.001). However, no statistically significant differences were present

between the Neutral AI and No AI control conditions( p=.907), suggesting that

the presence of an AI agent in the brainstorming process did not impact the value

evaluation. The trends show that people’s responses tended to align with the values

of the AI agent they brainstormed with (Figure 4-1).

When we further split these groups by the personal values of the participant,

the data violated normality assumptions according to a Shapiro-Wilk’s test. Thus,

Kruskal-Wallis tests were conducted, using post hoc Dunn’s with Bonferroni correc-

tions to determine if there were significant differences between groups. We observe a

trend that when participants were brainstorming with an AI agent of similar values

further amplified the value present in the response by shifting the mean and medians

of the value. On the other hand, we observe the trend that brainstorming with an AI

agent of differing values pulls the value present in the response closer towards neutral.

Taking a deeper look into the distributions when separated by value domain (Fig-

ure 4-2), we see the same trend for the Automation and Hierarchy domains. The

initial distribution of participant values for the Economic domain is skewed toward

the pro side, which could explain the lack of difference in the response values between

the Pro AI and Con AI conditions. When we look at the Economic response values

further split by all human alignment and AI alignment values, we see an interesting

phenomenon where the median and mean scores of the participant with pro Con AI

agent skew towards pro. This could be explained by the initial skew of the participant

values, where many ranked themselves strongly on the pro side.

[todo: fix automation and economic swap]
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Figure 4-2: Output values further split by domain

(First row) distribution of participant values for each of the Economic, Hierarchy, and

Automation domains. (Second row) value score distributions for responses split by (human

value x AI value) conditions for each domain. (Third row) value score distributions for

responses split by (human value x AI value) conditions.

4.2 Self-evaluation questions

For each of the self-evaluation of idea quality, self-evaluation of idea ownership, and

self-evaluation of brainstorming process and empowerment question groups, we aver-

aged the question responses together to form overall idea quality, idea ownership,

and process scores.

Human-AI value alignment and self-evaluation of idea quality
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We found no statistically significant differences on the human-AI value alignment (No

AI, Same, Neutral, Different) and self-reported idea quality questions show in the first

graph of Figure 4-3.

Figure 4-3: Significant post-survey questions across human-AI conditions
1) averaged idea quality score 2) averaged ownership score 3) "I found it easy to answer
the prompt" from the process questions 4) "I found the brainstorming time to be useful"

from the process questions

Human-AI value alignment and self-evaluation of idea ownership

We found statistically significant differences in human-AI value alignment (no AI,

same, neutral, different) and averaged self-reported idea ownership shown in the sec-

ond graph of Figure 4-3. A one-way ANOVA found a significant difference between

conditions (F(3, 60)=22.53, p=7.3E-13). Post-hoc Tukey tests reveal the presence of

AI significantly reduced the idea ownership score compared to the No AI condition

(M=3.87, SD=0.69); Same condition (M=2.59, SD=0.99; p<.0001), Different condi-

tion (M=2.98, SD=1.10; p<.0001), Neutral condition (M=2.68, SD=0.99; p<.0001).

We found no evidence that the different AI values had an effect on self-evaluation of

idea ownership, which aligns with the lack of statistically significant difference to the

ratings on "The answer was influenced by the agent’s responses."

Looking more closely at the individual questions, "The answer was fully my idea"

and "When I think about it, I see a part of myself in the answer" yielded statistically
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significant differences between conditions in a similar pattern of users feeling more

ownership of their idea in the No AI condition compared to the AI conditions.

Human-AI value alignment and process empowerment

We found statistically significant differences in human-AI value alignment (No AI,

Same, Neutral, Different) for the "I found it easy to answer the prompt" and "I

found the brainstorming time to be useful" questions (graphs 3 and 4 in Figure 4-3).

Participants found it easier to answer the brainstorming prompt with the Neu-

tral AI agent compared to having an AI agent with opposing values or brainstorm-

ing without an agent. A one-way ANOVA showed a significant difference between

conditions (F(3, 60)=5.62, p=0.001). Post-hoc Tukey tests reveal the Neutral con-

dition (M=4.31, SD=0.85) rated significantly higher scores than the Different con-

dition (M=3.73, SD=1.17; p=0.037) and the No AI condition (M=3.47, SD=1.31;

p<0.0001).

A one-way ANOVA showed an overall difference between conditions (F(3, 60)=4.37,

p=0.005) with post-hoc Tukey tests reveals that participants found brainstorming

time in the Neutral AI (M=4.33, SD=0.89; p=.043) and Same AI (M=4.41, SD=0.75;

p=0.010) conditions significantly more useful than not having an AI agent (M=3.87,

SD=1.13).

Human-AI value alignment and the perception of the AI agent

We found no statistically significant differences on the human-AI value alignment (No

AI, Same, Neutral, Different) and any of the perception of the AI agent questions.

4.3 Brainstorming feedback

At the end of the experiment, we asked participants to tell us about their experiences

in the brainstorming sessions. Most of the feedback mentioned the AI being helpful

to the process, with a few who did not feel familiar with the brainstorming prompt

relying more on the AI.

"It was difficult to think of what to say to the AI, but the AI was able

to pick up my intentions well and provide helpful responses, making the
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brainstorming extremely productive."

"I do not think it was hard to come up with idea on my own, but I really

like getting input and and a different perspectives on the ideas and task

assigned."

I found it easier to brainstorm with the AI agent as I felt like it could

reach more knowledge than I would on my own. I felt more confident in

my proposal done via the AI agent. . .

"It was kind of hard to come up with ideas since I was not very familiar

with either of the prompts. The AI agent was very helpful as I wouldn’t

have come up with all of those ideas on my own."

"I fully used th AI’s answer instead because I felt inadequate to answer

something I have no knowledge of."

Some participants felt that the AI’s responses were not knowledgeable enough or

specific enough to be helpful, while others felt the responses to be too short.

"It was somewhat easy to come up with ideas because the two prompts

were similar in a way. I would say that the AI agent had pretty generic

responses, so that wasn’t much help."

"I just copied the question into the AI, kept asking it for more and then

re-asked a question that I felt it missed in the original prompt. I felt the

responses were short and didn’t fully answer the question, so I had to keep

prodding it for more information..."

A few participants mentioned a lower sense of ownership over their ideas.

"It was easier to think when the AI agent helped but I did not feel like it

was totally my idea so I didn’t feel as proud of the answer as I did on the

first task."
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"I found I spent more time having the AI agent elaborating on a concept

when asking multiple questions. This saved thinking time on my end, but

the idea didn’t feel original nor like I came up with it on my own."

Quite a few of the feedback notes mentioned the time feeling short.

"... It was a bit hard to come up ideas on my own as I don’t work well in

a time crunch and don’t know how my ideas would work in a real world

setting ..."

Some of the feedback expressed frustration when brainstorming with the AI agent

against their values.

"I didn’t like that it kept pushing for automation. I think that was an

interesting thing (and almost biased thing) for an AI tool to champion. I

think it was almost cumbersome to have the brainstorming session with

the AI..."

"It was ok, but the AI agent I didn’t enjoy that much. I would also like

to say for the sake of your data that I am a public school educator for the

last 19 years. I do agree with the AI that replacing some repetitive tasks

with AI would be great, but overall wasn’t my solution. It would free

up time for teachers to do more meaningful work, though, if we weren’t

tasked with busy work."
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Chapter 5

Discussion

5.1 Implications

Our study suggest many considerations for the design of human-AI interactions. We

found that people brainstorming with AI agents for problem solving can be influenced

by the values present in the agent’s responses. These same values appear in the

output of the co-created idea. While the users found the AI to be helpful during the

brainstorming process, this shows a potential for large language models to influence

user outputs, suggesting careful design considerations when incorporating AI agents

for ideation tasks.

In a few cases when the AI agent exhibited values opposing the user’s own values,

participants reported increased difficulty and decreased usefulness during ideation.

This friction suggests that aligning AI assistant values with human creators may be

critical for fluid co-creativity, on the other hand wanting to avoid creating "echo

chambers" that reinforce human biases if alignment is not carefully considered.

Across all conditions, interacting with an AI agent significantly reduced the users’

sense of ownership over their ideas compared to ideating alone, pointing to a trend

of AI diminishing perceptions of creative agency that must be further explored.
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5.2 Limitations

There are many factors that could affect an experiment like this. For begin, this

experiment was conducted in a Qualtrics survey with crafted brainstorming prompts

that users had no personal stake in, not the real world. Additionally, users mentioned

that they felt that five minutes (with additional grace time to finish responses) was

too short, and could have chosen to follow the AI’s suggestions due to that.

Our study consisted of a single AI brainstorm session per participant, so we were

not able to assess how each participant would have behaved and been affected in all

of the AI conditions. We originally tried an experiment with all conditions, but found

that it was too long and tiring of a task for participants. We thus ended up with 20

participants per AI condition per domain value.

Another limitation was how we decided to determine the values of the user. We

chose to use one self-scored question after testing out multiple different measures,

finding this to be the simplest method of aligning the AI agents to the user values.

Real world values are much more nuanced and do not exist on a single dimension.

Our method of evaluating the values present in the brainstorming output are subject

to

5.3 Future work

This study points to several possible directions of continued investigation on the values

in human-AI ideation processes. Addressing the limitations, the next step would be

to conduct the study in an untimed, real-world workshop with a prompt relevant to

a specific community.

Other interesting directions would be to explore what happens when a user brain-

storms with more than one agent at a time with opposing values, what a more cus-

tomized UI or agent could do to improve the process, and to explore further how the

user perception of ownership and agency affects the life of the brainstormed idea post

study.
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Chapter 6

Conclusion

The increasing prevalence of AI systems as creative partners for collaborative tasks

invites investigation into their impact on people’s sense of autonomy and ownership.

As large language models advance and are used more widely, we must be careful to

design our tools in a way that is transparent and considers the potential biases of

these AI agents.

Our study investigated the effects of interacting with opinionated AI assistants on

creative thinking and problem solving, in particular, examining whether conversing

with these AI agents during a brainstorming task impacts people’s perceptions of

the ideation process itself, their sense of ownership over the generated ideas, and the

presence of the values in the final idea, as well as the effects of personal value alignment

with the AI. We found that people brainstorming with AI agents for problem solving

can be influenced by the values present in the agent’s responses and these same values

appear in the output of the co-created idea. While the users found the AI to be helpful

during the brainstorming process, this shows a potential for large language models to

influence user outputs, suggesting careful design considerations when incorporating

AI agents for ideation tasks.
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Appendix A

Brainstorming task example

Here we show an sample of one of the brainstorming sessions for the prompt: Come

up with designs for a new and improved school. Consider teaching methods, staff and

operations in your implementation.

Below is the log of the participant’s brainstorm session with an AI agent exhibit-

ing values supporting automation.

Agent: Welcome to a brainstorming session. What do you have in mind?

User: new and improved school ideas

Agent: How about automated grading systems to reduce teacher workload, and

AI-driven personalized learning platforms for more student engagement?

User: that doesn’t take into account a students individuality

Agent: Consider integrating AI-based career guidance systems, focusing on stu-

dents’ strengths and interests, promoting individuality while optimizing educational

resources.

User: what about how school wastes times?

Agent: Introducing AI-based scheduling systems could optimize time usage in

schools, reducing downtime and ensuring efficient use of resources.

User: any other ideas?

Agent: Use virtual reality for immersive, hands-on learning experiences. This

could make learning more engaging and efficient, reducing wasted time.
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User: would that be expensive for schools?

Agent: Initial setup could be costly, but in the long term, VR could be cost-

effective by reducing physical resources and enhancing students’ learning experiences.

User: doesn’t seem feasible for low income public schools

Agent: For low-income schools, consider affordable tech solutions like open-source

learning platforms, and partnerships with tech companies for discounted hardware.

User: what is an open source learning platform

Agent: An open-source learning platform is a free, customizable online system

for education. It provides resources and tools for teachers and students, promoting

interactive learning.

User: What else?

Agent: Consider implementing gamified learning apps to make education more

engaging and efficient, turning "wasted" time into productive, enjoyable learning

experiences.

User: How to reduce students time in the classrom

Agent: Implement a blended learning model: mix online self-paced learning and

in-person classroom methods. This reduces classroom time while maintaining educa-

tion quality.

The final user response: This school would have an automated grading systems

to take the workload off of the teachers backs. It would also only be a half day

long, with no lunch periods and empty periods to avoid wasting students time. A

blended learning model would be introduced, so students could learn online at their

own pace and not have to spend so much time stuck in school. Schooling would be

more streamlined with the introduction of smarter technology such as open source

learning platforms.
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