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To define, implement, and disseminate generative design thinking—a new

form of design thinking enhanced by computational thinking—to facilitate the

teaching and learning of generative design.

RQ1: Theoretical perspective: What are the essential elements of

generative design thinking that students must acquire in order to work

effectively at the human-technology frontier in engineering?

RQ2: Practical perspective: To what extent and in what ways can the project

products support the learning of generative design as indicated by students’

gains in generative design thinking?

RQ3: Affective perspective: To what extent and in what ways can artificial

intelligence affect the professional formation of engineers shown by

changes in interest and self-efficacy in engineering?
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MAJOR ACTIVITIES (2019-2022)

Activity 4: The design and refinement of the design challenge-based 

human-subject experiment for the collection of design data and 

designers’ behavioral data using Aladdin.

The computer-aided design (CAD) model that was developed. 

Left: a Google Maps image of the area designers worked in. 

Top right: A top-down view of the corresponding Aladdin model.

Bottom right: Winners of the design contest receiving their prizes.
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Activity 5: Preliminary design of curriculum modules based on 

existing generative design technologies offered by Fusion 360 in 

collaboration with our industrial partner from Autodesk Inc. Data 

collection and analysis of students’ learning data collected using 

the Fusion 360 based generative design lab modules.

A new course material developed in an introductory design and 

graphics course at UIUC

~400 students 
used the created 

instructional materials

Activity 3: The design and development of Aladdin, an open-source 

computer-aided generative design and engineering software, with the 

goal to support the learning and teaching of generative design.

Aladdin is a Web-based CAD platform that is being used to implement generative 

design in the fields of architectural engineering and renewable energy 

engineering. It allows researchers to explore the new human-technology frontier 

of AI in engineering design, especially how design thinking evolves with the 

paradigm shift of AI-based generative design. The platform provides an 

alternative to commercial software that fosters independent research in 

engineering education.

Activity 6: Injecting human factors into a generative design 

framework to optimize drivers’ forward field of view (FoV) that is 

obscured by the A-pillars. We assess the concept of generatively 

designed see-through A-pillars and quantify vision obstructions 

via the Digital Human Modeling approach. 

Quantifying drivers’ forward field of view (FoV) based on generatively 

designed A-pillar cut-out geometries. The circular and Voronoi cut-out 

geometries for a pickup/truck A-pillar were compared with the solid 

(benchmark) A-pillar model.
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System thinking factors were captured with validated psychological 

tasks to measure designer cognition.

User Input

Activity 1: Exploration of data-driven methods for the realization of 

generative design in support of software development.

Data-driven generative design methods (part-aware generative design 

and sketch-to-3D design)
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Activity 2: Investigation on the relationship between engineering 

systems thinking, parametric design thinking, computational thinking, 

and engineering design thinking in seeking an operational definition of 

generative design thinking.
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