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Abstract

This article examines how generative artificial intelligence (AI) is influencing
contemporary design practices. As generative systems become increasingly
integrated into digital tools, designers are beginning to interact with AI
in ways that differ from traditional software use. This study explores the
idea that AI can be understood both as a co-creator and as a form of de-
sign material within creative workflows. By examining previous research
on human–AI collaboration and computational creativity, the article dis-
cusses how the role of the designer may be evolving in AI-supported design
environments. Instead of simply replacing human creativity, generative AI
appears to shift parts of the creative process, encouraging designers to focus
more on selecting, evaluating, and refining generated outputs. The study
aims to contribute to ongoing discussions about authorship, agency, and
responsibility in AI-assisted design.

Introduction

Artificial intelligence (AI) has recently become an increasingly important

component of contemporary design practice. In earlier digital design envi-

ronments, tools such as Adobe Photoshop or Illustrator were mainly used

as instruments that carried out explicit human instructions. Designers typ-

ically retained full control over the creative process, while software func-

tioned largely as a tool for implementing ideas. However, the emergence of

generative AI systems has begun to change how designers interact with com-

putational tools. Generative models are able to produce visual variations,

suggest design ideas, and assist with different stages of the design process.

As a result, AI systems are sometimes involved in early phases of design

work, including concept exploration and prototyping. Previous research in

computational creativity and human–AI collaboration suggests that such

systems can support ideation by generating alternatives that designers may

not initially consider [1] [2], expanding the range of possibilities explored

during early stages of design. At the same time, the growing presence

of generative systems raises questions about how creativity and authorship

should be understood when machine-generated content becomes part of the
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design workflow. Despite increasing discussion of AI as a tool, collabora-

tor, or autonomous agent, these perspectives remain fragmented and do not

provide a coherent framework for understanding how AI reshapes designer

agency. This study addresses this gap by asking how framing generative AI

as both a co-creator and a design material reshapes our understanding of

designer agency in contemporary design practice. In response, this paper

proposes a dual conceptual framework that understands generative AI not

only as an active participant in the creative process but also as a material

that shapes interaction and exploration. It argues that this perspective

reveals that designer agency is not diminished by AI, but rather redis-

tributed toward processes of curation, evaluation, and responsibility within

AI-mediated workflows. By clarifying these roles, this study contributes

to ongoing discussions on authorship, agency, and ethical responsibility in

AI-assisted design.

Methodology

This study adopts a narrative literature review approach, as it is well-

suited for examining conceptual developments and synthesizing diverse per-

spectives across an emerging and interdisciplinary field such as AI-assisted

design. Narrative reviews are often used to examine conceptual develop-

ments within a research field and to synthesize insights from different stud-

ies [3] . The review focuses primarily on peer-reviewed journal articles

and conference proceedings from design research, human–computer inter-

action, and computational creativity, with an emphasis on recent work pub-

lished within the past decade. Relevant literature was identified through

keyword-based searches including terms such as “AI co-creation,” “genera-

tive design,” “mixed-initiative interaction,” and “human–AI collaboration,”

across major academic databases and conference proceedings such as ACM

CHI (Conference on Human Factors in Computing Systems), DIS (Design-

ing Interactive Systems Conference), and Design Studies. The collected

studies were analyzed to identify recurring themes and perspectives related

to AI-assisted design. Using an inductive thematic approach, the litera-

ture was organized into three broad categories: 1. AI as a co-creator in

design processes 2. AI as a design material that shapes interaction 3. The

changing role of designers when working with AI systems. Rather than

conducting a formal meta-analysis, this study focuses on comparing con-

ceptual arguments and perspectives presented in previous research. As a
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narrative review, it does not aim to provide an exhaustive or statistically

representative analysis and may be subject to selection bias; instead, its

purpose is to develop a conceptual understanding of how generative AI is

framed within design research.

AI as a Co-creator: Mixed-Initiative Interaction

One way of understanding AI in design is to view it as a co-creator that par-

ticipates in the creative process. This perspective is related to the concept

of mixed-initiative interaction, where both humans and computational sys-

tems contribute to a task [4] . In such systems, both the designer and the

AI system can influence the direction of the design process. Co-creation

between humans and AI can take different forms depending on the level

of interaction and influence. In weaker forms of co-creation, AI systems

primarily generate options in response to human input, while designers re-

tain primary control over the direction and decision-making process. In

stronger forms, however, AI systems play a more active role in shaping the

direction of exploration by introducing unexpected variations or influencing

the trajectory of design exploration. In such cases, design outcomes emerge

through dynamic interaction in which both human and AI contribute to the

development of ideas. In many generative design tools, interaction takes

place through a cycle in which the designer provides prompts or constraints,

and the system generates multiple possible outputs. For example, tools such

as Midjourney or DALL·E allow designers to iteratively develop visual out-

puts through prompt-based interaction, while platforms like Adobe Firefly

integrate generative features directly into existing design workflows. The

designer then evaluates these results and may refine the inputs or make

adjustments. Through repeated cycles of interaction, the design gradu-

ally evolves. Research on co-creative systems suggests that this type of

interaction can support idea generation and exploration [5]. Because gen-

erative models are trained on large datasets, they are capable of producing

combinations and variations that may be unfamiliar or unexpected to de-

signers [2]. This ability may encourage designers to consider alternative

possibilities during the early stages of design work. However, generative

systems also introduce several challenges. Many AI models operate as black

boxes, meaning that users cannot easily understand how specific outputs

are produced. This lack of transparency can make it difficult for design-

ers to evaluate the reliability or reasoning behind AI-generated suggestions.
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Some researchers therefore emphasize the importance of explainable AI and

transparent design systems that support better human oversight [6].

AI as a Design Material

Another perspective is to consider AI not only as a collaborator but also as

a form of design material. In traditional design practice, materials influence

the design process through their properties, constraints, and affordances.

Designers often learn how to work with materials by experimenting and

observing how they behave. In digital design contexts, materials are not

limited to physical substances but can also include computational elements

such as data and algorithms, which shape how systems behave and how

designers interact with them. Interaction design research has suggested that

digital technologies themselves can function as design materials. Generative

AI systems can be understood in a similar way. Unlike traditional software

tools that produce predictable outputs, generative models often rely on

probabilistic processes. For example, diffusion models and other generative

architectures produce outputs through stochastic sampling [7]. Because of

this probabilistic behavior, the same input may produce different outputs

at different times. This introduces an element of uncertainty into the design

process. As a result, designers interact with generative systems in a more

exploratory manner. Instead of directly controlling every aspect of a design,

designers often experiment with prompts, parameters, or constraints in

order to guide the system toward desirable results. This process resembles

trial-and-error exploration. This type of interaction has been described as

a form of computational tinkering, in which designers iteratively develop

an understanding of generative system behavior. In this sense, AI does not

simply function as a tool that executes predefined instructions, but as a

material that shapes how designers explore, interpret, and develop ideas

within the design process.

Designer Agency and Responsibility

The growing use of generative AI also raises questions about the role of de-

signers within creative processes. Traditionally, designers have been consid-

ered the primary creators of design outcomes, while tools functioned mainly

as instruments used to implement ideas. When generative AI produces pos-

sible design alternatives, the distribution of creative control becomes more
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complex. Designers are no longer responsible for producing every element

of a design directly, but they still play a role in selecting and interpreting

outputs generated by the system. Research on human–automation inter-

action suggests that people may sometimes rely too heavily on automated

systems, a phenomenon often referred to as automation bias [8]. In design

contexts, this could occur if designers accept AI-generated outputs without

critically examining their assumptions or limitations. At the same time,

other studies suggest that designers still retain an important role within

AI-assisted workflows. Designers may guide the process by defining goals,

evaluating outputs, and making final decisions about the design outcome

[1] [9]. In this sense, the designer’s role may shift rather than disappear.

Beyond individual decision-making, the redistribution of designer agency

also introduces broader ethical and structural implications. As designers

increasingly rely on AI systems developed by large technology companies,

new power dynamics emerge, shaping how creative processes are structured

and controlled. In addition, issues of authorship become more complex

when generative models are trained on copyrighted or culturally sensitive

data, blurring the boundaries between original creation and derivative work.

Under these conditions, responsibility becomes more difficult to assign, as

design outcomes are shaped through both human decisions and machine-

generated outputs. Designers must therefore not only evaluate and curate

results, but also actively reflect on the ethical implications of using AI

within their workflows.

Conclusion

Generative artificial intelligence is beginning to play a growing role in con-

temporary design practice. Rather than functioning only as a passive tool,

AI systems are increasingly involved in idea generation and creative explo-

ration. This article has discussed two possible ways of understanding AI

within design: as a co-creator and as a form of design material. These per-

spectives help explain how designers interact with generative systems and

how the design process may change in AI-supported environments. Rather

than reducing the role of the designer, generative AI redistributes creative

agency across processes of generation, selection, and evaluation. Under-

standing this shift is essential for developing more responsible and effective

forms of human–AI collaboration in design.
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