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ABSTRACT  
With the rapid advancement of AI in design, researchers have proposed that generative AI can enhance 
human creativity in design, particularly through AI-generated images as stimuli. To explore this, we 
conducted an exercise in a creative design course. The exercise began with an introduction to creative 
methods, followed by group ideation using a collaborative sketching method. Each participant then 
received an AI-generated image stimulus tailored to the design task. Finally, participants developed their 
best ideas and reflected on the process. The reflections were analysed alongside evaluations of the final 
ideas by external evaluators, who assessed the novelty and usefulness of 18 best ideas and determined 
their sources of inspiration. Results revealed that participants generally viewed the AI-generated image 
stimuli as unhelpful or irrelevant for ideation. Evaluators found that group collaboration significantly 
contributed to the best ideas, while AI-generated stimuli played a minimal role. These findings 
underscore the critical role of human interaction in collaborative ideation and suggest that AI tools, 
while promising, require further refinement to support creativity in group settings effectively. 
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1 INTRODUCTION  
Creativity is at the heart of design, driving innovation and problem-solving by generating novel and 
valuable ideas [1]. Stimuli are essential in this process, providing external triggers that inspire ideation 
and support creative exploration [2,3]. With the rise of artificial intelligence (AI), generative tools have 
emerged as transformative assets for enhancing creativity, offering dynamic and diverse stimuli that can 
reshape traditional ideation processes [4–6]. AI-generated visual stimuli, in particular, hold the potential 
to influence design creativity. However, research into the specific impact of AI-generated visual stimuli 
on design creativity remains limited, especially in collaborative contexts. 
This paper investigates the role of AI-generated visual stimuli in group ideation, focusing on their ability 
to enhance design creativity. By examining how these stimuli influence the novelty and usefulness of 
ideas, this study contributes to a deeper understanding of AI’s potential and limitations in design 
processes. It provides actionable insights for integrating AI tools into creative practice. The subsequent 
sections of this article will be presented in the following manner. Section 2 provides a background for 
the current study. Section 3 details the methodology, including the design and implementation of the 
experiments conducted. Section 4 presents the results, providing an in-depth analysis of the data 
collected. In Section 5, we delve into a discussion of the findings, highlighting key insights. Finally, 
Section 6 concludes the paper by summarising the main contributions, addressing study limitations, and 
proposing directions for future research on AI-assisted design. 

2 AI FOR DESIGN CREATIVITY ENHANCEMENT  
Design creativity is a cornerstone of innovation, enabling designers to generate novel and impactful 
solutions, which was defined as "a process by which an agent uses its ability to generate ideas, solutions 
or products that are novel and useful" [8]. Stimuli play a crucial role in enhancing design creativity by 
serving as prompts that inspire new ideas and perspectives [2,7,9]. Visual stimuli, in particular, have 
been extensively used in design processes to inspire ideation, reduce cognitive fixation, and foster 
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originality [10]. These stimuli can take many forms, such as sketches, photographs, or digital images, 
providing designers with a reference or departure point for enhancing design creativity.  
With the rapid development of AI, it become a versatile tool for enhancing design creativity across 
domains [5,11–14]. AI's potential in enhancing design creativity has become an exciting focus of 
exploration [5,6,13,15]. Generative AI, in particular, has introduced new possibilities for producing 
dynamic and diverse stimuli, which can be integrated into design ideation processes [11,15,16]. For 
example, researchers explored how simple text stimuli generated by ChatGPT could be used as an 
inspiration in ideation, which assisted students to develop their ideas [15]. These AI-generated stimuli 
provide designers with unexpected combinations and novel interpretations that might be able to 
challenge traditional thought patterns and stimulate innovative solutions. In group ideation, AI serves 
as a collaborative partner, offering prompts that encourage exploration, and refinement of ideas [11].  
However, there remains a gap in understanding how AI-generated visual stimuli influence design 
creativity. This is especially relevant in group ideation, where the interplay between human creativity 
and AI-generated inputs can yield unique insights. Therefore, the research aim of the current study is to 
explore and evaluate the impact of AI-generated image stimuli on design creativity in group ideation. 
By investigating this intersection, the research aims to provide valuable contributions to both the 
theoretical understanding and practical application of AI in design creativity. 

3 METHODS  
3.1 Participants 
Approximately 30 participants, enrolled in master's or PhD programs across various disciplines, such as 
engineering, took part in the exercise. However, some participants did not complete the exercise; 
therefore, they were excluded from the analysis. Therefore, only 18 participants were included. The 
participants had an average age of 25.06 years (SD = 2.64). Among them, two participants identified as 
female, two preferred not to say, and the rest of 14 participants, identified as male. 

3.2 Task and material used 
The task in the exercise is to design an inclusive playground structure for children with disabilities who 
use a wheelchair. Such play areas might suit wheelchair access and various children’s age groups. The 
playground might be of any type, indoor or outdoor. Moreover, we requested images from AI image 
generators, such as Dall-E and Midjourney, to generate images for the same task (the prompt is the task 
description). The images were used as stimuli to identify the influence of AI-generated images on 
ideation and design creativity (Figure 1). 

 

Figure 1. Examples of AI-generated image stimuli 

3.3   Procedure 
At the beginning of ideation, the instructors randomly assigned the image stimuli generated by the AI 
tool to participants, as illustrated in Figure 2. Each participant had a different image stimulus. Then, the 
instructor explained the Collaborative Sketching method and ensured all participants understood its 
application thoroughly. Three participants as one group were then tasked with utilising this method to 
generate ideas about the mentioned task, which involved three key steps (Figure 2): 1) Sketching: Each 
participant sketches and annotates three ideas on paper using different pen colours for differentiation 
(10 minutes); 2) Sharing: Participants pass their forms to another team member for further input. The 
team members freely add relevant sketches or annotations to others' forms (10 minutes x 2) and 3) 
Developing: Each participant selects one idea from their form and further develops it into what they 
consider the best idea (10 minutes). 
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Figure 2. Procedure of the class exercise 

3.4 Measurement 
We recruited another group of master’s students from a different university as evaluators to evaluate the 
design creativity of the final ideas that each participant developed and selected as their best ideas. 
Moreover, they were also invited to evaluate the source of the contribution, such as from group members 
or image stimulus, by reviewing all worksheets. Furthermore, we collected participants' reflections on 
the exercise and attempted to obtain clues regarding the influences in the ideation process.  

3.4.1 Source of contribution  
Six evaluators evaluated the source of the final ideas; each evaluator evaluated six ideas, and each final 
idea got two evaluations. First, they were asked to review all worksheets and materials used and obtained 
from the exercise, such as the image stimulus, the group worksheets and the final idea. Then, they had 
to evaluate the source of the contribution of the final ideas, either from the group members, the image 
stimulus, both of them or neither of them. When a final idea obtained evaluations from two evaluators, 
the instructor (first author) evaluated the idea to ensure the source of the contribution of the idea.  

3.4.2 Design creativity 
The evaluators were also invited to evaluate the design creativity of the final ideas from two 
perspectives, novelty and usefulness, from 1 (low) to 5 (high). Before the evaluation, they were 
introduced to the concept of design creativity and participated in an exercise as training, including idea 
generation and evaluation. That means they were clear on how to evaluate an idea's design creativity. In 
addition, the instructor also evaluated all final ideas, and we measured the correlation between the three 
evaluations of ideas, reported in Section 4.  

3.4.3 Reflections of participants 
The reflection that each participant provided underwent thorough analysis through a multi-step 
approach. This involved iterative readings, coding, and categorising data extracts, followed by 
restructuring organised data under thematic headings. A thorough examination was carried out to 
carefully select specific themes from the data, which were subsequently subjected to comprehensive 
comparison and scrutiny. Consequently, the data was systematically organised into four thematic 
categories: role of AI-generated visual stimuli in ideation, role of group members in ideation, influence 
of group ideation methods, and other thoughts and reflections, which were discussed in Section 5. 

4 RESULTS 
We first measured the correlation between three evaluations of the final ideas, then we counted the 
number of the final ideas inspired by group members, and visual stimuli from two metrics of design 
creativity. In addition, we reviewed the documentation that they updated as their reflections. 

4.1 Correlation between evaluations 
Kendall's W was run to determine if there was an agreement between three evaluations of the final ideas. 
The level of novelty and usefulness amongst the 18 patients who were rated was determined according 
to a 5-point from 1 (least) to 5 (most). The three evaluations statistically significantly moderate agreed 
in their evaluations [17], W = .532, p = .014. 
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4.2 Novelty and usefulness contribution 
To address the novelty dimension of design creativity, evaluators identified six final ideas as primarily 
inspired by group members, one idea as originating from the visual stimulus, two ideas as influenced by 
a combination of group collaboration and visual stimuli, and nine ideas as derived from the participants' 
initial ideas (Table 1). Regarding the usefulness dimension, fourteen ideas were attributed to 
contributions from group members, two ideas were influenced by both group members and the visual 
stimulus, and two ideas emerged without any discernible input from these sources, as shown in Table 1. 
In addition, there was no difference in the novelty and usefulness scores in the four contribution sources.  

Table 1. Novelty and usefulness contribution  

Source of contribution Group members Visual stimulus Both of them None of them Total 
Novelty 6 1 2 9 18 

Usefulness 14 - 2 2 18 

4.3 Refection of ideation 
We collected 15 instances of reflective documentation from 18 participants, while the other 3 individuals 
just submitted their worksheets without including any thoughts on the exercises. Among the 15 
documentations, approximately half the participants (8) mentioned the visual stimuli in their reflection, 
with the majority expressing the visual stimuli as an inspiration for generating ideas is meaningless, and 
only one participant expressed that the visual stimulus helped him to recall his memory. More than two-
thirds of the participants (11) expressed their gratitude to their group members and expressed how their 
ideas were developed and improved by group members. In addition, 10 participants also mentioned that 
the group ideation method helps them to have a fun and instructive exercise.  

5 DISCUSSIONS  
5.1 Role of AI-generated visual stimuli in Ideation 
Students expressed negative opinions about using AI-generated visual stimuli to inspire playground 
designs, particularly those aimed at inclusivity for children with disabilities. Most of the participants felt 
the images lacked real-world relevance or did not align with the specific design requirements. For 
instance, one student described an AI-generated stimulus he got that seemed tailored more for able-
bodied children and struggled to relate it to accessible playground features. Another participant pointed 
out that AI-generated designs sometimes appeared limited in creativity, as they didn't address complex, 
real-world problems as effectively as human creativity might. The AI images sometimes inspired 
alternative interpretations, leading to novel ideas like wheelchair-accessible merry-go-rounds or custom 
wheelchair sports equipment. However, the consensus seemed to be that, while AI-generated visuals 
could occasionally spark new ideas, they were not as inspiring or practical as direct human-centred 
brainstorming for inclusive design. In addition, our findings revealed that only 6 out of 18 final ideas 
benefitted from the generative AI image stimuli. In terms of novelty, one final idea drew inspiration 
solely from the visual stimulus, while two ideas were enhanced by both group input and the visual 
stimulus. Regarding usefulness, only two ideas benefited from both group members and the visual 
stimulus. These results suggest that generative AI may have a limited capacity to enhance design 
creativity through the images it generates. 

5.2 Role of Group Members in Ideation  
The students highlighted how group collaboration added substantial value to the ideation process. Many 
participants noted that input from team members encouraged them to refine, enhance, or rethink initial 
concepts. One student, for instance, described how a team member’s suggestion of incorporating a 
vertical adjustment feature for wheelchair-bound children added an interactive layer to their merry-go-
round design. Another participant shared that feedback about safety considerations, such as adding a net 
around a sports area, improved the practicality and inclusiveness of their design. A few students reflected 
on the challenges of balancing conflicting ideas within their groups, though they generally found that 
these discussions led to more robust, well-rounded solutions. The diversity of perspectives within 
teams—especially when members came from different cultural backgrounds—fostered ideas from 
various perspectives and made the collaborative process feel more dynamic and inclusive. 
However, our results indicate that group members contributed more to ideas' usefulness than their 
novelty. Specifically, seven participants were inspired by group members and integrated these 
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contributions into the novelty of their final ideas. Additionally, almost all participants (16 out of 18) 
incorporated input from group members to enhance the usefulness of their final ideas. The other two 
participants did not get help from group members or visual stimuli.  

5.3 Influence of Group Ideation Methods 
The primary group ideation technique utilised was collaborative sketching, where participants 
exchanged drawings with minimal verbal communication. This approach encouraged students to focus 
on visual expression and document their ideas carefully to ensure clarity. Students noted that working 
in silence allowed for more personal reflection on the design before sharing with the group. One student 
pointed out that this method shifted their attention from spoken ideas to the importance of written 
explanations and visual clarity in sketches. Additionally, several students found that building on each 
other's ideas without direct verbal exchange helped refine concepts in ways that might not have occurred 
otherwise. However, some felt that collaborative sketching led them to latch onto their initial ideas 
without extensive exploration, as they were working with time constraints. In these cases, students 
acknowledged that while collaborative sketching was effective in generating initial designs, they might 
have benefited from more time or additional ideation rounds for further creativity. 

5.4 Other Thoughts and Reflections 
Beyond the specifics of AI stimuli, the contribution of group members, and the group ideation method, 
students shared insights into their broader learning experiences from the exercise. A recurring theme 
was the value of time and iterative thinking in ideation; several students felt that the limited time frame 
led to a focus on first ideas, which sometimes restricted creativity. They also noted that, despite the fun 
and engaging nature of the activity, a few ideas ended up being similar due to the time pressure. 
Additionally, the exercise prompted some students to reflect on inclusivity in design more broadly. 
Designing for children with disabilities challenged them to consider practical adjustments like additional 
safety mechanisms, accessible entry points, and features catering specifically to wheelchair-bound users. 
Students appreciated that working on such designs cultivated empathy and sensitivity to different users’ 
needs. They concluded that this exercise not only highlighted collaborative ideation’s advantages but 
also underscored the importance of considering functionality and accessibility in their designs. 
Although AI-generated visual stimuli had limited influence on design creativity compared to peer 
contributions, we responded points to opportunities for future exploration. Rather than using static 
prompts, future research could examine how AI-generated stimuli might evolve throughout the ideation 
process. Embedding AI in an iterative feedback loop—where new visuals are generated in response to 
group discussions—could help tailor outputs more closely to the design context and needs of the team. 
Further investigation is also needed into the specific characteristics of AI-generated images. Analysing 
aspects such as visual complexity, perceived realism, and relevance to inclusive design could shed light 
on why certain images failed to inspire. This understanding may guide the development of more 
effective and context-sensitive AI tools. By identifying and addressing the creative limitations of current 
generative models, future systems could better support ideation in both educational and professional 
design settings. 

5.5 Limitations 
Our research has several limitations. First, the study was conducted in a real-life exercise scenario in a 
course rather than a controlled laboratory environment, making it susceptible to various external 
influences. Additionally, the sample size was limited, which may have influenced the outcomes. Another 
limitation is that we focused exclusively on visual stimuli generated by Generative AI without prompting 
participants to interact directly with AI tools. This decision was intentional, as our primary objective 
was to examine the effects of basic inspiration rather than the intricate operational aspects of Generative 
AI systems. However, it is worth noting that such models can sometimes exhibit tendencies toward 
hallucinations or fixations. 

6 CONCLUSIONS  
This paper examines the impact of AI-generated visual stimuli on group ideation, with an emphasis on 
their potential to foster design creativity. The findings demonstrated that visual stimuli (AI-generated) 
might have limited potential to enhance design creativity in terms of novelty and usefulness. 
Alternatively, most of the participants believed that group members contributed more novel and useful 
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ideas than the visual stimuli during ideation. In addition, they emphasised and enjoyed the group ideation 
method, which is a fun and fantastic exploration which encouraged educators to explore less used but 
functional group ideation methods in engineering and design product education. 
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