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Research Problem Statement or Purpose
Generative Artificial Intelligence (GenAI) is increasingly reshaping creative processes and  knowledge workflows within the engineering design industry. As a subset of artificial intelligence systems capable of creating text, images, or other forms of media, GenAI models learn patterns and structures from large amounts of training data and subsequently generate novel data with similar characteristics (Sengar et al., 2024). Unlike traditional AI that predominantly automates “routine” tasks consisting of explicit sequences of steps, GenAI can accomplish creative and complex tasks that are difficult to codify (Noy & Zhang, 2023). Using generative models, researchers have developed a multitude of human–AI co-creative systems to support idea generation, selection, and production (Rafner et al., 2023), which significantly enhance individual creativity (Doshi and Hauser, 2024).
However, for designers, the impact of GenAI on the design process remains a subject of debate, presenting a paradox of inspiration versus fixation. On the one hand, research has shown that GenAI can bring inspiration and enhance designers’ creativity. GenAI tools leverage big data-driven stylistic taxonomies to augment designers’ conceptual understanding, which increases divergent and convergent thinking and further fosters the generation of innovative ideas (Jeon et al., 2021). For novice designers, GenAI helps to break through cognitive barriers and stimulate idea generation, and for experienced designers, it contributes to elevating the quality and refinement of creative outcomes (Wang et al., 2025). In contrast to the positive evidence, some recent studies suggest that GenAI limits designers’ creativity by inducing design fixation, which is a blind adherence to a set of ideas or concepts limiting the design output (Jansson & Smith, 1991). For instance, Wadinambiarachchi et al. (2024) found that compared with participants using traditional methods, participants who used AI showed higher design fixation, produced fewer ideas, with less variety and lower originality. Furthermore, Chen et al. (2025) found that due to unconscious bias stemming from technical aspects and human factors, GenAI itself similarly experiences design fixation as humans, creating a feedback loop where the fixation of the model and the designer reinforce each other.
To resolve this contradiction, i.e., why GenAI fosters inspiration in some contexts but fixation in others, it is necessary to examine the underlying mechanisms of the GenAI-assisted design process in engineering projects. Researchers have widely explored the mechanisms of design fixation through psychological lenses (Crilly & Cardoso, 2017). For instance, Crilly (2015) conducted semi-structured interviews with professional designers and identified five factors that encourage fixation and five factors that discourage fixation. Vasconcelos & Crilly (2016) reviewed literature about design fixation that adopts an experimental approach, and revealed 14 manipulated variables that influence the design outcomes, relating to properties of the external stimuli and features of the design process. However, given the new role of GenAI in the design process, a critical perspective from the lens of knowledge conversion is missing. As GenAI-assisted design is a knowledge-intensive activity involving complex interactions between the designer and GenAI, understanding the knowledge conversion between human designers and GenAI agents is key to explaining the inspiration-fixation paradox. Although Youmans & Arciszewski (2014) distinguished between concept-based design fixation, i.e., fixation to a specific class of known design concepts, and knowledge-based design fixation, i.e., fixation to a problem-specific knowledge base, they didn’t explain how knowledge transmission and conversion specifically encourages or discourages fixation. 
To fill this gap, this study adopts the knowledge conversion theory from Nonaka (1994) as a theoretical lens. The theory explains the transformation and creation of tacit and explicit knowledge through four stages: Socialization, Externalization, Combination, and Internalization, therefore also named as SECI model. This model emphasizes the dynamic, contextual, and social nature of knowledge, which is highly consistent with the characteristics of knowledge-intensive, team-based, and experience-dependent engineering design. It also provides a suitable framework to analyze how GenAI tools facilitate or hinder knowledge flow, sharing, and creation. While recent studies have expanded the SECI model in the context of AI (Cerchione et al, 2024; Hsu & Han, 2023; He & Burger-Helmchen, 2025), these works focus primarily on general knowledge rather than design knowledge specifically. Design knowledge is characterized by its ambiguity, professionalism, and heavy reliance on tacit understanding. The mechanisms by which GenAI influences the transformation of this specific type of knowledge, and how that transformation leads to fixation or inspiration, remain underexplored.
Therefore, as GenAI fundamentally alters the flow of knowledge in the design process, the research question of this paper is: How does design inspiration and fixation occur during GenAI-assisted knowledge creation in engineering projects? Specifically, this research represents a contextual extension and operationalisation of the SECI model in human-AI collaborative workflows, shifting the focus from human-human knowledge transfer to the dynamic knowledge exchange between human designers and GenAI agents.
Theoretically, using the SECI model to explain the GenAI-assisted design fixation phenomenon not only fills the research gap by expanding the application scenarios of SECI theory, but also by examining the mechanisms of design fixation from a novel knowledge conversion perspective. Practically, the research provides management guidance for organizations and design managers, promotes better human-computer interaction, and thus fosters creativity.
Brief Research Methodology and Approach
Unlike research papers on design fixation, which typically rely on experiments, this study uses semi-structured interviews to understand industry practice, closely following the current state of the industry. Participants were selected through purposive sampling strategies as the aim is to gain in-depth insights from individuals who are especially informed about the phenomenon in question (Robinson, 2014). Participants were experienced professionals involved in engineering projects who have used GenAI tools in practice. This included architects, structural,  Mechanical, Electrical, and Plumbing (MEP) and Heating, Ventilation, and Air Conditioning (HVAC) engineers, urban planners, design consultants, and AI software developers in the AEC industry. We included both practitioners who design and those who develop AI design tools to capture a range of perspectives. People not directly involved in the design process were excluded. Initial participants were identified through professional contacts, and further interviewees were recruited through snowball sampling or reached via social media posts. The final sample comprised professionals working in firms of various sizes (small, medium and large) and geographic regions (Mainland China, Hong Kong SAR, Europe, North America). The study was approved by the Human Research Ethics Committee at the researchers’ home institution. 
Data was collected between May and November 2025. In May 2025, 19 informal interviews were conducted to define the research topic and revise the interview questions accordingly, translating academic terminology into language more easily understood by designers. In May–November 2025, formal semi-structured interviews were conducted with 40 participants.  Recruitment continued until data saturation was achieved, following the principle that no new concepts emerged from additional interviews (Guest et al., 2006). Each interview was preceded by a standard process of establishing informed consent, with all participants permitting audio recordings to be made. The semi-structured interview guide covered (a) background on the participant’s role and design process, (b) experiences using GenAI tools, and (c) reflections on design creativity and fixation in the GenAI-assisted design process. This flexible protocol allowed participants to share detailed stories while ensuring comparable topics across interviews. All interviews were online with an average duration of 85 minutes.
The data analysis process followed the eight-step abductive thematic analysis framework proposed by Thompson (2022). This abductive approach was selected because it allows for dialogues between existing theoretical frameworks and emerging, surprising empirical findings, and aims at generating creative and novel theoretical insights (Timmermans & Tavory, 2012). Therefore, it is suitable given the study’s aim to extend SECI model into the novel domain of GenAI-assisted design process. All audio recordings were transcribed verbatim and augmented with any handwritten notes made during the interviews. The transcripts were imported into qualitative data analysis software Nvivo. For reasons of confidentiality, the designers are not named in this paper. A participant identification code is associated with each designer using a number that reflects the sequence of the interviews, e.g., P1, P2. 

Key Findings
It is found that GenAI can both bring inspiration and induce fixation through the knowledge conversion process, depending on how it is employed.
In the combination process of explicit knowledge, GenAI can bring inspiration by exploring diverse possibilities, or induce fixation by generating mediocre designs.
Bring inspiration: "When GenAI is not so controllable, it might suddenly change a material or a volume, or shift the volume slightly, and you'll think, 'That works too.' It can give you inspiration and creativity, which in turn can inspire solutions." (P4)
Induce fixation: "In the initial stage, you might feel that AI generates a lot of ideas, many combinations that you might not have imagined at first... You might think it's very creative. But from another perspective, AI images, frankly speaking, don't have any creativity. They just appropriately combine and expand existing materials. … it's stitching together various materials. At first glance, it looks good, but upon closer inspection, some combinations might look strange, like pieces pieced together from different places." (P15)
In the externalization process, i.e., conversion from tacit knowledge to explicit knowledge, GenAI can bring inspiration by organizing tacit knowledge and transforming abstract concepts, or induce fixation by constraining designers’ mindsets and causing reliance on formulaic output.
Bring inspiration: "One thing that I find particularly useful is that sometimes when a new project comes along, … I can't think through anything too systematically. At those times, I'll … clear my mind and randomly look for ideas that pop into my head… I'll ask DeepSeek to organize all the information without missing anything, while maintaining a structured and organized approach. It will then output a document, which is very efficient. If I were to do it myself, firstly, it would be very slow, and secondly, my mind is already chaotic, so organizing from chaos to clarity is very difficult." (P14) 
Induce fixation: “I think sometimes I might get stuck in my own thinking. The way I ask questions can also cause the AI ​​to get stuck in my thinking. But when I ask another person, they might not think about things the same way, so they might get a different result, and that result might be even better than AI and the way you think of it. But you yourself are not even aware of this.” (P11) 
In the socialization process of tacit knowledge, GenAI can bring inspiration by stimulating collective creativity, or induce fixation by weakening knowledge sharing.
Bring inspiration: "(The changes about collaboration brought by AI) are mostly positive impacts. For example, when communicating with teammates or leaders, I will have a newer point. Sometimes unexpected things will come in. Communication with clients will definitely be more efficient." (P4)
Induce fixation: "I think AI may make people more tool-like. It will reduce your communication with others, and we may all become different modules using AI in a company, and we also have some input and output, and then there's not much need to communicate with other modules.” (P6)
In the internalization process, i.e., conversion from explicit knowledge to tacit knowledge, GenAI can bring inspiration by expanding knowledge boundaries, or induce fixation by weakening skill accumulation.
Bring inspiration: "The other day, my boss asked me to work on a low-carbon industrial park. … I don't understand at all. It might involve a lot of knowledge about architecture, transportation, energy, resource recycling, etc. … But I can use AI to look it up. ... It's really useful in understanding these professional terms. You can just give it to AI and it will explain it to you, and you'll understand." (P7)
Induce fixation: "Aesthetic ability is more important. But this is actually a rather contradictory point. Your aesthetic sense is acquired through a lot of practice, not out of thin air. But with the increasing number of AI tools available, everyone is skipping this initial stage, which ironically makes it difficult to develop a good aesthetic sense directly. It feels like a paradox. This experience can only be gained through repeated drawing. (P2)
Implications
Theoretically, this study extends the understanding of design creativity and fixation. While existing literature predominantly views design fixation as a cognitive bias rooted in individual psychology, this research reveals its mechanism through the lens of knowledge conversion. By applying the SECI model, this study demonstrates that GenAI acts as a double-edged sword in all four dimensions of knowledge conversion. Our findings suggest a paradox where AI expands the breadth of information access (Combination) but potentially erodes the depth of interpersonal tacit knowledge (Socialization) and individual skill (Internalization). 
Practically, for engineering project organizations, the findings offer critical guidance for integrating GenAI into professional design workflows. Managers should be cautious of the silo effect (Tett, 2016) in Socialization. As GenAI reduces the necessity for human queries, organizations must intentionally design collaborative rituals, such as mandatory peer reviews or design seminars without AI, to ensure tacit knowledge continues to flow between staff. Organizations should also revise training programs to ensure junior designers engage in fundamental manual cognitive processing. 
In conclusion, GenAI is not merely a productivity tool but a transformative agent in the design knowledge cycle. GenAI should be positioned as a cognitive partner to challenge ideas rather than a solution dispenser that bypasses critical thinking. To harness inspiration and mitigate fixation, design organizations must move beyond simple adoption and towards a strategic management of knowledge conversion processes in the hybrid human-AI era.
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