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 Dimensional Scaffolding for Text-to-Image Product Design

DesignWeaver
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Motivation

GenAI Lowers the Barrier for Novices

(Made with GPT 4o)
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Motivation
Challenges Novices Face in Prompting AI

(Made with GPT 4o)

Subramonyam et al. (2024). Bridging the Gulf of Envisioning: Cognitive Challenges in Prompt-Based Interactions with LLMs. CHI '24.
Mahdavi Goloujeh et al. (2024). Is It AI or Is It Me? Understanding Users’ Prompt Journey with Text‑to‑Image Generative AI Tools. CHI ’24.
Zamfirescu‑Pereira et al. (2023). Why Johnny Can’t Prompt. CHI ’23.

Challenge When It Happens

🧠 Task & Phrasing Uncertainty Before prompting

🌉 Ad-hoc Trial & Error During prompting

❓ Failure Attribution Uncertainty After output
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Motivation
Interfaces to Support Prompting by Novices

Suh et al. (2024). Luminate: Structured Generation and Exploration of Design Space with Large Language Models for Human-AI Co-Creation. CHI '24.
Brade et al. (2023). Promptify: Text-to-Image Generation through Interactive Prompt Exploration with Large Language Models. UIST '23.
Wu et al. (2022). AI Chains: Transparent and Controllable Human-AI Interaction by Chaining Large Language Model Prompts. CHI '22.

(Made with GPT 4o)
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Motivation
Novices Unfamiliar with Design Language

Show me a 1980s-era 
Vintage Italian Modernist 
Stackable Dining Chair, 
with Bauhaus Design 
Chrome Tubular Steel and 
Brown Faux Leather seats.

How they SHOULD 
prompt an LLM

Here’s what the novice 
designer has in mind…

Show me a single dining 
chair that stacks with 
brown seat

How they might prompt 
a LLM

(Made with GPT 4o)
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Formative Study
How do Experts Communicate with Clients?

(Made with GPT 4o)
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Formative Study
4 Strategies Design Experts Leverage
✏ Use Visual References

🌀 Present Multiple Alternatives

⚖ Negotiate Trade-offs Across Dimensions

🔁 Iterate to Refine Ideas and Expectations
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System Design
Dimensional Scaffolding

A Structured Design Space with 

Bidirectional Mapping of Dimensions

(Made with GPT 4o)
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System Design
Key Feature

 Bidirectional Mapping of Dimensions



DesignWeaver
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Methods
Research Questions

- How does dimensional scaffolding affect text prompts?

- How does it influence generated designs?

- How do users engage with dimensional scaffolding?
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Baseline Interface
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Methods
Details of this Between-subjects Study (N=52)

Measurements 

● Prompts Length

● Design Terms Used

● Generated Images

● Expert Ratings

● Survey Response

● Interview Notes

[DesignWeaver/ Baseline]
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Findings
RQ1: DesignWeaver Prompts are More Detailed

Baseline Partipants: A dining chair that is beige in color, 
made out of wood and leather, with a unique leg design, a 
wide sitting space, an ergonomic design, a curved and tall 
back, and a minimalistic aesthetic. It is described as 
comfortable. (P18 - 10th prompt)

DesignWeaver Partipants: The design features a neutral 
vibe, bold accents, and contemporary elements. It includes 
unique, eye-catching details and emphasizes eco-friendly and 
durable elements such as sustainable materials, renewable 
resources, and energy-efficient production. Ergonomics, 
lightweight construction, sturdy build, and scratch-resistant 
surfaces further enhance its functionality. Wood adds natural 
warmth, and the curved back with dynamic posture support 
improves comfort. Playful geometry adds to the modern 
aesthetic. (P7 - 7th prompt)
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Findings
RQ1: DW Prompts Also Have More Design Terms
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Findings

RQ2 - Top 3 Chairs in Novelty by Experts
Baseline:

DesignWeaver (visually more novel):
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Findings
RQ2 - DesignWeaver Designs are More Novel

Expert Rating on Novelty
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Findings
RQ2: Measuring Design Diversity

What is CLIP Model?
- Links images and text by 

meaning for conceptual 

comparison beyond pixel

(Made with GPT 4o)

Radford et al. (2021). Learning Transferable Visual Models From Natural Language Supervision. ICML '21.
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Findings
RQ2: DesignWeaver Designs are More Diverse

CLIP-based Similarity comparison

More Diverse
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Findings
RQ3 - User Perception

SupportChallenges

There were lots of different dimensions 
that I wouldn’t typically think about 
for chairs. So that was like new 
information.

I was able to change the chair and select 
different [options] that fit the design... 
and go back if I wanted to add or change 
tags.

At the end, it was kind of already 
having too many tags, and it was kind 
of just showing me like a little off to 
what I needed.

I wanted the colors not to be just tan 
and white, but they were only giving me 
tan and white. I didn’t know how 
specific I could be  …

DiscoverabilityTag Management

Misalignment Flexibility
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Discussion
Key Findings & Interpretations
✅ Dimensional Scaffolding Boosts Prompt Richness

✅ Targeted Edits Drive Image Diversity

✅ Bidirectional Loop Enhances Adoption & Control
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Discussion
Our Thoughts

"Technology evolves fast, 

but human needs don’t."
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Discussion
Future

🔎 Next Steps
● Extend scaffolding to architecture, fashion, …

● Explore impact on expert designers

🚀 Future Vision
● Real-time, adaptive visual-textual interaction



DesignWeaver: Dimensional 
Scaffolding for Text-to-Image 
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Structurally surfacing design 
dimensions helps novices better 
articulate, explore, and refine 
ideas
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Project Page: 
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