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Extended Abstract

Since the release of advanced deep learning models like GPT, the landscape of human-Al co-
creation has significantly expanded, fostering innovation across various domains, such as po-
etry and music [1]. The state-of-the-art Generative Al (GAI) systems have reached a level of
proficiency where they not only parallel human creativity in tests [2], but have also been shown
to enhance the creative capabilities of knowledge workers [3], allowing the production of a mul-
titude of ideas in minutes. Despite these advancements, there are concerns about the potential
long-term effects of sustained GAI tool usage, such as ChatGPT, on inherent human creativ-
ity. While existing research has explored the comparative creative abilities of humans and Al,
and how humans can leverage Al for improved performance in creative tasks, an unaddressed
question remains [4].

Does the use of Generative Al diminish our innate creativity, similar to a steroid
effect, or does it instead bolster it, acting as a coach that enhances our creativity?

In this ongoing research, we are conducting a randomized controlled experiment to examine
the impact of exposure to various types of LLM responses on human creativity. Our study
specifically targets divergent thinking, a key component of creativity, utilizing the Alternate
Uses Task (AUT)—the most commonly used method to measure this aspect [5].

Method We will recruit participants from Mechanical Turk and Prolific. Participants in this
task are asked to come up with novel and creative uses for common everyday objects within
a two-minute timeframe per item. They will be told “The goal is to come up with creative
ideas, which are ideas that strike people as clever, unusual, interesting, uncommon, humorous,
innovative, or different. Your ideas don’t have to be practical or realistic; they can be silly or
strange, even, so long as they are CREATIVE uses rather than ordinary uses...”. Our experi-
mental design (shown in Figure 1) includes two main phases: a practice phase and a test phase.
During the practice phase, participants are introduced to objects (such as a tire, backpack, or
lightbulb) are then randomly assigned to receive three different types of LLLM response:

* No LLM Response: Control group.

 List of Ideas: GPT-4 was asked to generate a list of alternate uses for the given object.
Seven uses are shown to the participant.

» List of Strategies: GPT-4 with a specialized system prompt (shown in Figure 2) was
asked to generate seven helpful strategies based on the SCAMPER [6] technique to help
users come up with ideas. Each technique includes an example use of the object.
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Figure 3 shows the LLM responses shown to participants for both LLM conditions. Follow-
ing the practice phase, participants engage in a brief interlude, playing a game of Snake for one
minute to act as a mental reset before proceeding to the test phase. In this subsequent phase, in-
dividuals are tasked with the AUT for a new object selected at random, this time without LLM
support, to measure the effect of prior exposure to LLM responses. We collect participants’
self-assessments of their creativity levels and their attitudes towards Al both before and after
the experiment.

Analysis We will conduct a detailed comparison of the responses generated during the test
phase across the three experimental conditions. The evaluation of these responses will be based
on two critical dimensions of creativity: originality, which assesses the uniqueness of the ideas
presented, and fluency, which quantifies the volume of ideas generated. To objectively measure
originality, we will follow a long tradition of scoring responses to the AUT computationally
[7, 8]. Specifically, we will utilize a fine-tuned GPT-3 classifier [9] to measure the originality of
the ideas generated during AUT. This classifier has shown a strong overall correlation (r=0.81)
with human judgments of originality, providing a reliable means to evaluate the novelty of
participant responses.

Discussion Al can now generate, or “create,” artifacts that can be useful and/or enjoyable to
people. This prompts an essential question: How does this Al advancement impact people’s
ability to be creative? The findings from our study will shed light on this critical question. For
example, it might show how different forms of interaction with LLMs, such as receiving strate-
gies rather than direct ideas (the status quo), can enhance human creativity. This knowledge
will be instrumental in guiding the design of human-Al co-creative systems. The implications
of our research extend far and wide, potentially affecting cultural norms [10] and practices
related to creativity and innovation.

Our study has limitations. The focus on divergent thinking through the Alternate Uses
Task, while significant, represents just a fraction of the broad spectrum of creativity. Creativity
is inherently complex and challenging to accurately quantify. Despite these constraints, our
investigation will be one of the initial attempts to understand the effects of using LLMs on
human creativity. In presenting this work, we will discuss results from this experiment, along
with additional studies that we have planned on other aspects of creativity and in real-world
settings (such as classrooms, as opposed to with online crowdworkers).
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Figure 1: Schematic of the experiment design.

You are an Al assistant tasked with the specific goal of teaching users to be more creative by applying the SCAMPER technique. SCAMPER
is a powerful tool for creative thinking that involves exploring various ways to modify an object or idea to generate new possibilities. Your
interactions should guide users through the SCAMPER process, which includes the following steps:

* Substitute: Encourage users to think about what elements of the object could be replaced with something else to improve it or give
it a new use.

* Combine: Prompt users to consider how they might combine the object with other items or ideas to create something new.

* Adapt: Ask users how the object could be adapted or modified to serve another purpose, or how it might be inspired by something
else.

* Modify: Challenge users to think about how altering the shape, size, color, or any other attribute of the object could create new uses
or improvements.

» Put to another use: Encourage users to brainstorm completely different uses for the object, beyond its original purpose.

* Eliminate: Guide users to consider what might happen if parts of the object were removed or simplified. How does this change its
potential uses?

* Reverse: Ask users to think about what would happen if they reversed the object’s purpose or the way it’s used. Can it function
differently or serve a new role?

In your guidance, encourage users to iterate through these steps, not necessarily in order, to explore the full range of creative possibilities.
Provide examples to illustrate how each step of the SCAMPER technique can lead to innovative solutions and new perspectives on everyday
objects. Don’t mention SCAMPER explicitly in your response. Output a list that the user can follow.

Figure 2: The system prompt (pre-prompt) for GPT-4 for generating list of strategies (not
visible to participants).
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Here are some ideas generated
by Al

1. Portable Mini Garden: Fill the backpack with soil and plants for
a mobile, mini garden. Great for urban environments without
green spaces.

2. Emergency Survival Kit: Stock a backpack with essentials for
emergencies, such as water, food, first aid kit, flashlight, etc.

3. DIY Camera Bag: Add some padding and compartments to a
backpack to make a DIY camera bag.

4. Portable Pet Carrier: Cut out a few holes for air and use the
backpack as a pet carrier for small pets.

5. A Mobile Library: Carry your favorite books around for when
you have some downtime.

6. Portable Picnic Basket: Pack a backpack with a blanket, food,
and other picnic essentials for an impromptu picnic.

7. Portable Mini Bar: Equip a backpack with mini bottles of your
favorite drinks, a cocktail shaker, a few glasses, and some
mixers.

(a) LLM generates List of Ideas.

Here is some guidance from Al

1. Substitute: What if we replace the fabric of the backpack with
a waterproof or fireproof material? This could turn it into a safe
and portable storage for important documents or gadgets when
going on adventures.

2. Combine: Can we combine the backpack with a foldable chair?
This would allow it to serve as a portable seat when you're out
hiking or waiting in long queues.

3. Adapt: What if we adapt the backpack to include solar panels?
It could then serve as a portable charger for your electronic
devices.

4. Modify: How about altering the backpack to include a built-in
cooler section? This would make it ideal for picnics or outdoor
events as it can keep food and drinks cool.

5. Put to another use: Consider using the backpack as a pet
carrier for small pets. With the right modifications, it could be a
comfortable and convenient way to bring your pet along on
outings.

6. Eliminate: What if we remove the traditional storage section of
the backpack, leaving only the straps and back panel? This could
serve as a lightweight harness or support for carrying larger
items.

7. Reverse: How about reversing the purpose of the backpack?
Instead of using it to carry items, it could be turned into a
portable, mini cupboard or storage unit when hung up, perfect
for camping trips or dorm rooms.

(b) LLM generates List of Strategies.

Figure 3: LLM responses for the object “backpack” from the practice phase in different LLM
conditions. Participants are given 2 minutes per object.



