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ABSTRACT

Artificial Intelligence (Al) has gained significant attention as a tool to support creative design, especially
during the ideation phase. Although Al's role in design has been explored, its effectiveness in enhancing
design creativity during idea generation remains uncertain. This study investigates how generative Al
can influence design creativity in both individual and group ideation. Seven students participated in the
study, generating ideas either individually or in groups using Al tools. The research examines Al's
impact on creativity from participants' perspectives and outputs, aiming to provide a clearer
understanding of Al's evolving role in design. By analyzing both the benefits and limitations of Al in
the creative process, this study contributes to the ongoing discussion about Al's potential to enhance
creativity.
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1 INTRODUCTION

In recent years, there has been a noticeable increase in interest in using Artificial Intelligence (Al) in the
creative design process [1-5]. Given its expanding powers in picture generation, data analysis, and
ideation recommendations, there is a compelling reason to investigate how Al may enhance creativity
in individual and group settings. Although AI might help and inspire individuals by automating
repetitive processes and developing ideas [6—8], it is still being determined if Al can assist in enhancing
design creativity in ideation. The motivation for this study was to learn more about the role Al may play
in design creativity—especially in the ideation stage.

In this study, we compared the influence of Al in individual and group settings to explore how useful it
is as a tool for creativity enhancement in the early design stage (ideation). Seven master's students
participated in the study. Participants had to generate creative ideas for transportation on mountain
terrain individually or in groups for free using Al technologies. Specifically, we aimed to explore
whether Al can be used in ideation for creativity enhancement based on the output and feedback of
participants. In the end, we contributed to the understanding of Al's increasing position in design by
highlighting both the advantages and disadvantages of Al in the creative design process through this
study.

2 BACKGROUNDS
2.1 Design creativity

Ideation, also known as conceptual design, encompasses a variety of activities that involve the creation
and development of ideas [9,10], particularly within the realm of design [11]. In the ideation phase,
designers participate in activities that involve generating ideas and making decisions [12]. Ideation
research typically assesses the creativity of outcomes generated in ideation to validate the efficacy of
diverse techniques or stimuli [13,14]. Design creativity occurs when individuals utilize their capacity to
generate ideas, solutions, or products that are novel and valuable (e.g., utility or usefulness) [15,16].
Regarding creativity metrics, researchers have identified four distinct measures of effectiveness: novelty,
variety, quality, and quantity [17,18]. In addition, it is advisable to assess the novelty, and quality of
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outcomes when a study is exclusively centered on design creativity [13], which was used in creativity-
related studies [19,20].

2.2 Alin ideation

Al is increasingly employed in creative industries, especially in ideation processes, which may generate,
filter, and enhance ideas [21,22]. Al helps individuals think outside the box and explore various ideas
throughout the idea generation by providing new stimuli or automating repetitive chores [3,23]. Text-
based generative models—Ilike ChatGPT—have been popular in idea generation because they offer a
novel viewpoint and facilitate the quick development of ideas in various fields [24-26]. Because of their
adaptability, these models enable users to develop various solutions, from intricate problem-solving
exercises to product ideas [24-26].

The rising trend of Al-assisted ideation shows the relevance of human-Al collaboration [27,28]. Al
technologies are increasingly seen as co-creators that augment and supplement human efforts rather than
replace human innovation [29,30]. Numerous research studies have focused on this hybrid method,
indicating that Al can assist individuals in exploring concepts outside of their routine cognitive processes
[31,32]. By incorporating Al technologies into the creative process, individuals have access to a broader
range of viewpoints, ultimately resulting in more creative ideas [3,32].

2.3 Research motivation and aim

While successful in assisting human creativity, some academics contend that Al cannot be considered
"creative" due to its inability to comprehend context or meaning [33—35]. According to this viewpoint,
human creativity is anchored on emotional, cultural, and contextual knowledge [36,37], whereas Al is
restricted to pattern recognition and data-driven outputs. However, others who support using Al in
creativity contend that these instruments are essential for expanding the creative realm [4,24,25]. They
view Al's capacity to generate ideas at scale and provide surprising connections as a helpful advantage,
especially in industries like design that significantly rely on ideation [4,24,25]; how individuals’
approach to ideation has changed because of Al's growing incorporation into creative professions [33—
35]. However, more needs to be done to understand how Al may actively integrate into creative
processes in both individual and group settings.

Therefore, our study examines how Al might improve group and individual ideation processes for design
creativity. In particular, it explored how Al might affect individual and group ideation and how Al tools
might supplement or augment human creativity in ideation. By dissecting these facets, the study
attempted to add to the current conversation around Al’s influence on design creativity.

3 METHODS

3.1 Participants

Seven participants participated in the study, including master students in the Art and Design faculty at
the University of Lapland. They participated in the experiment as volunteers, and the participation did
not affect their grades. We did not collect demographic information such as age, gender, or other
personal details. This decision ensured that the focus remained solely on participants' creative output
and their interaction with Al tools rather than introducing potential biases related to demographic factors.

3.2  Procedure

We experimented with a structured process. First, participants provided informed consent and completed
a prequestionnaire that gathered their understanding and previous experiences related to Al, design
creativity, and ideation. Next, participants took part in an ideation session, where they were tasked with
generating as many ideas as possible within 20 minutes to design a transportation for people and goods
in a mountainous area. Participants' use of Al tools during ideation was based on their responses to the
pre-questionnaire. Those with a positive view of Al were instructed to use Al tools to assist in the
ideation process individually (individual ideation: two participants in our study). Those uncertain about
Al were given the flexibility to collaborate with group members (one or two) and use Al tools as they
wished (group ideation: five participants in our study). Then, participants had to select, develop or
generate one idea, as the best idea in 10 minutes. Finally, participants engaged in a discussion reflecting
on the role of Al in enhancing creativity during the ideation process.
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Pre-experiment

Informed consent
A prequestionnaire

Individual ideation Group ideation

Generate as many ideas as possible within 20 Generate as many ideas as possible
minutes with Al tools individually within 20 minutes with goup members
and Al tools

Best idea development

Select, develop or generate one idea, as
the best idea in 10 minutes individually

Group discussion

Reflect on the role of Al in enhancing
creativity during the ideation process

Figure 1. The procedure of the experiment

3.3 Data collection

We collected data in several stages. Initially, participants provided their opinions on Al, prior
experiences with ideation, and general understanding of Al through a pre-questionnaire. After the
ideation session, we gathered participants' final outputs, precisely the idea they considered to be their
best. Although various metrics were used to measure design creativity [18], we adopted the study of
Dean et al. [13], which was used to evaluate design creativity in ideation from four dimensions: novelty,
workability/feasibility, relevance, and specificity [16,37]. In addition, we also collected participants'
reflections during a post-ideation discussion, where they shared their thoughts on the role of Al in
enhancing creativity. The audio recording from this discussion was transcribed for further analysis.

4 RESULTS

4.1 Description results
Before the experiment, we surveyed students on their familiarity with Al in the context of ideation for
design creativity enhancement.

4.1.1: Participants previous experience of Al

Regarding Al, we asked about their understanding of Al. Participants provided varied descriptions of
Al, reflecting a general understanding of its function and capabilities. One participant described Al as a
program that processes information from the internet to answer questions or generate outputs based on
available data. Another viewed Al as a data collection and reorganization tool, emphasizing its utility in
multiple contexts. Some participants expressed the concept of Al as having "intelligence" that mimics
human thinking, enabling it to perform tasks or create things. Participants demonstrated a shared
understanding of Al as a computer-based system capable of gathering, processing, and responding to
data, though their specific definitions varied in detail and focus.

Five participants were moderately familiar with Al, while two had limited familiarity. Four of the seven
participants had previously integrated Al into their projects, while the remaining three had only briefly
explored Al tools in everyday contexts. The most commonly used Al tools were chatbots and image
generators, which all participants had tried, such as ChatGPT, Alexa, Midjourney, and Dell-2. In contrast,
fewer participants had experience with machine learning models (two participants) and data analysis
and visualization tools (two participants).
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Participants expressed diverse perspectives on Al's role in the creative ideation process. One participant
noted that AI might be useful for visualizing ideas that have already been formed but doubted its ability
to generate innovative or "usable" designs for common objects. They suggested that Al might be more
effective when generating unconventional designs, such as "a printer with the shape of a flower," to
inspire further sketching and development. Some participants expressed uncertainty about integrating
Al into their creative processes, with one mentioning that Al might offer new ideas but still needed to
figure out its value. Conversely, others were more open to Al's potential, with one participant describing
it as a co-creator, providing ideas and starting points to be developed further. Another participant
recognized Al's utility in brainstorming and sharing ideas, considering it a valuable asset in the early
stages of ideation. Overall, participants generally saw Al as a tool that enhances creativity by offering
inspiration, visualizations, or alternative viewpoints, though opinions varied on its effectiveness and role
in decision-making.

4.1.2: Participants previous experience of design creativity in ideation

Addressing creativity, participants described creativity primarily as the ability to generate new,
unexpected solutions. Participant 1 highlighted the importance of originality, emphasizing that creativity
involves thinking "outside the box." Another participant (participant 4) focused on the emotional aspect,
defining creativity as a way to express feelings or present ideas through design. Several participants
linked creativity with innovation, noting that it involves developing fresh ideas and designs that stand
out from the past. One response specifically mentioned that creativity leads to innovative solutions that
solve problems and enhance user experience. Overall, participants viewed creativity as both the
generation of new ideas and the creation of designs that push beyond conventional boundaries, driven
by the pursuit of novel solutions.

Participants shared various ideation methods they had previously used in their design projects, with
brainstorming emerging as a common method. Benchmarking was another frequently mentioned
method, with participants looking to existing designs for inspiration. This often involved sketching or
writing down initial ideas that surfaced during the process. Collaboration also played a role, with some
participants discussing their ideas with friends to further develop and test ideas. Overall, participants
used a mix of ideation methods, relying on brainstorming, benchmarking, and creative exploration to
solve design problems.

4.2 Design creativity

Two expert raters, each with approximately 10 years of professional experience in the design and
creativity fields, independently evaluated the best idea randomly, which was developed and selected as
their best idea by participants independently. The two raters have worked for the previous evaluation,
and a high degree of agreement between them was evidenced by a statistically significant Kendall's W
value of 0.755 (p < 0.0005) [16]. This result indicates strong consistency in their evaluation of the
reliability of the evaluation process [38]. In the individual ideation condition, students scored the lowest
in the novelty dimension of design creativity but achieved the highest scores in workability (feasibility)
compared to group ideation, as shown in Figure 2. The average novelty score was 2.75 for individual
ideation and 5.7 for group ideation. Conversely, the average workability score was 7.5 for individual
ideation and 4.7 for group ideation. Additionally, there was minimal difference between the two
conditions in the remaining dimensions of design creativity, including relevance and specificity, as
shown in Figure 2. This implies that group cooperation improves the novelty of ideas, although Al may
contribute more to producing feasible solutions throughout the ideation phase.
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Figure 2. The scores of design creativity in two conditions

5 DISCUSSION

In this section, we discussed the difference in design creativity based on their output in two conditions
(individual and group ideation). In addition, because no different opinion about AI’s influence was found
in the two conditions, we discussed the role of Al in ideation combined with two conditions.

5.1 Design creativity in individual and group ideation

We examined the contrasts between using Al in individual and group ideation based on their best ideas
(two examples shown in Figure 3). The findings suggested that group ideation enhanced the novelty of
ideas compared to individual ideation. In group settings, the collaborative exchange of ideas appeared
to foster more innovative and unconventional solutions, as reflected in the higher average novelty score.
Conversely, individual ideation prioritizes practicality, with participants generating ideas that scored
higher in workability, likely because Al provided the workable ideas based on existing solutions.
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(a) Idea with a high score of novelty (b) Idea with a high score of workability

Figure 3. The two examples of ideas are in two conditions. (a) is the idea with a high score
in novelty generated in the group condition, and (b) is the idea with a high score in
workability generated in the individual condition.
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The minimal differences in other dimensions, such as relevance and specificity, indicated that these
aspects of design creativity were not heavily influenced by whether ideation occurs individually or, in
groups or Al assistance. Interestingly, while group ideation boosts novelty, the presence of Al might
have supported participants in generating more feasible solutions, highlighting AI's potential to enhance
the workability of ideas during the creative process.

5.2 The role of Al in ideation

Following the ideation activity, participants engaged in a group conversation about the role of Al in
ideation for creativity enhancement. There is no difference between individual and group ideation. Thus,
we discussed participants' opinions together. One of the topics was that, while Al is helpful, it cannot
replace human creativity. One participant stated that "to be creative, the machine still needs a human,"
implying that Al is primarily a support tool in the creative process. Another participant mentioned the
difficulty of expressing highly unique ideas to Al (i.e., image-Al generator), such as having a fresh mind
and describing it to the image-Al generator, which cannot provide any valuable visuals.

Several participants voiced dissatisfaction with Al's limits in producing novel results. One participant
commented that Al struggles to create truly unique designs, making it more useful for simple and
fundamental concepts than for developing fresh ones. Others demonstrated that while Al may provide
fundamental ideas or beginning points, it requires human involvement to produce complicated or high-
quality ideas. However, not all interviewees saw Al solely as a restriction. Two participants saw its
utility in bringing fresh insights or simplifying ideas, especially in collaborative situations.

We also examined the contrasts between working with Al and colleagues. Many participants discovered
that cooperating with human peers was more advantageous than working alone with AI. One participant
mentioned that their partner contributed more to the creative process than the Al, which helped to keep
ideas flowing and improved the ideas. On the other hand, those who worked only with Al expressed that
it only provided fundamental ideas, necessitating more intervention to generate more novel ideas.
Interestingly, some participants hypothesized about Al's future potential in creativity, particularly in
more advanced applications such as machine vision or emotion tracking. One participant imagined a
situation where Al could understand facial expressions or even eye movements and alter its outputs in
real time, thus expanding its function as a creative collaborator. Although such developments are still in
the works, one participant speculated that Al may ultimately become a more intuitive and responsive
partner.

Overall, the conversation underlined that Al may help with the creative process but cannot replace
humans. Participants confirmed Al's capacity to form simple ideas but also emphasized the need for
human cooperation and judgment in refining and developing creative ideas. As Al advances, its function
in ideation may grow more significant; nonetheless, for the time being, it remains a tool that provides
basic, simple and existing ideas rather than creative ideas.

6 LIMITATIONS

While this study offers insights into the potential of Al to support creativity in ideation, several
limitations should be acknowledged. First, the sample size was relatively small, with only seven
participants, which limits the generalizability of the findings. A larger, more diverse sample might yield
different perspectives on Al’s role in enhancing creativity. Additionally, the study focused on master's
students in design, whose familiarity and comfort with creative ideation processes may differ
significantly from professionals in other fields. This participant group may have unique perspectives, or
skill sets that influence how they use Al in ideation, which could affect the transferability of these
findings to other populations.

Moreover, our study's scope was limited to short-term ideation sessions. The results may differ if the
ideation process were extended over a longer period, or if participants were using Al in a professional
or commercial context where the stakes and outcomes are different. Longitudinal studies could provide
a more comprehensive view of Al's role in sustained creative work and its evolving impact on design
processes.

7 CONCLUSIONS

In this study, we investigated the influence of Al in enhancing design creativity in ideation. The findings
demonstrated that while Al can help generate ideas and provide inspiration, the ideas and solutions
provided are common and paradigm-preserving and might not assist in enhancing novelty but
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workability of design creativity. Participants considered Al primarily a support tool that might provide
beginning points or alternative viewpoints. However, its ability to generate original or rare ideas still
needs to be expanded.

Collaboration was identified as a critical element in creative ideation. Participants who worked with
teammates found the process more productive and innovative than those who worked solely with Al
Human collaboration sparked new ideas and sustained creative momentum, while Al often provided
more basic suggestions that needed individual refinement.

Al might evolve into a more integrated part of the creative process, particularly with advancements in
machine learning, emotion tracking, and adaptive technologies. However, Al currently functions as a
complementary tool, offering primary and existing solutions rather than enhancing human creativity—
particularly in generating novel ideas. It is far from replacing human creativity.
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