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“Design is directed toward human 
beings. To design is to solve human 
problems by identifying them and 
executing the best solution.”

Ivan Chermayeff
www.interaction-design.org



Design Thinking – 
DECO1100 (Undergraduate students)

DECO7110 (Postgraduate students)

~300 students
Varying backgrounds (IT, CS, Business, 

Design, Interaction Design, Engineering etc)

 

WHY?
-Wicked problems
-problem solving
-Group work (better solutions)
-Communication
-Reflective and critical thinking



Draw a duck!

When finished bring your drawing to the presenter 
and wait for new instructions

You need:
1 piece of paper
1 felt pen

You have 1 minute to finish the 
task.

Activity 1:



CRICOS code 00025B

• Helps with communication
• Sketches helps groups to form a united 

understanding of concepts
• Doesn’t need to be advanced
• Thumbnails – small sketches of details or ideas
• Can be done with different materials

Sketching

Play Doh sketching

On a glass surface

Napkin sketches



Design Thinking
-A process for solving problems
-Designing for human users
-A tool kit consisting of methods 

working through design solutions
-Can be iterated until satisfying 

solution has been found



Q: What kinds of thinking is design thinking?
Engineering

Business
Marketing

Design
Medicine

Many more…

Tim Brown – think big! 
https://www.ted.com/talks/tim_brown_designers_think_big?language=en

Education
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The School of EECS

Problem: Garbage Mountain

Your task: Design a positive future solution for 
garbage and recycling systems. 

Using Design Thinking
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• What stories can you share about garbage?
Go around the team and let each group member talk about an 

experience of throwing away garbage or recycling.

The School of EECS

Step 1: Research

Write down what problems there are with garbage and recycling. 
Also take notes on what people seem to like.

Context
Based on your research, choose the context you want to design.



CRICOS code 00025B

• Users
Think about who uses garbage and recycling systems?

Where and when do they need access to these systems?

• Keep taking notes of what you come with, and make sure everyone gets a turn to speak!

The School of EECS

Step 1: Empathise
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• Make a decision...
• Now that you have done some research, think about what area you 

would like to pursue...

• “Our garbage and recycling system will be located in ____, and we will 
focus on ____.”

The School of EECS

Step 2: Define
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• Define to the class!

• Each group present their context and focus to the rest of the class. 

The School of EECS

Step 2: Define
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• Rules:

The School of EECS

Step 3: Ideate

Quantity over Quality

No Judgement
Build on Other Ideas
Go for the weird ideas!
Everyone Participates
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• Think of the worst idea you can think of for garbage and 
recycling handling. 

• Remember to let everyone in the team join in on ideas. 

The School of EECS

Step 3: Ideate cont…
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• Present your ideas!
• Who came up with the worst idea?

The School of EECS

Step 3: Ideate cont…
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• Choose one or two of your worst 
ideas.

• Why are these terrible ideas? 
Discuss.

• Work together on a butcher's paper 
and come up new designs that 
would work, don’t forget to 
document everything!

Photo by Mark König on Unsplash 

Step 3: Ideate cont…

Worst idea – Best idea!

https://unsplash.com/@markkoenig?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/a-large-amount-of-post-it-notes-on-a-wall-HUuWNQmW58A?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
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Every sentence must begin with one of these 4 phrases:

Build - it would be better if…
Associate - it makes me think of…
Clarify - do you mean…
Endorse - a great thing about this idea is…

B.A.C.E. (Build, Associate, Clarify, Endorse)

Step 3: Ideate cont…
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1. Pick someone's idea (however bad).

2. Assign roles and take notes:
• Team Member 1: BUILD - it would be better if…
• Team Member 2: ASSOCIATE - It makes me think of…
• Team Member 3: CLARIFY - Do you mean…
• Team Member 4: ENDORSE - A great thing about this idea is…

3. At every turn, create a thumbnail each for build, associate, clarify & endorse.

BACE

Icon by KP Arts on Flaticon 

Step 3: Ideate cont…
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• What is it? 
• Algorithms, trained on large data sets, that can create content in a 

variety of digital mediums based on minimal user input. Most based 
on large language models

• What are the different types of AI-generated content? 
Writing, images, video, music, code. 

Generative AI
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• Academic Code of Conduct
• Sustainability considerations

• Electricity & water use

• Benefits (environment/social/economic)

Generative AI - considerations

chatGPT vs Google search query
15x more energy 

chatGPT 0.5L every 5-50 prompts Mint Lounge article: https://bit.ly/3STXZpy  Original 
Reddit discussion https://bit.ly/42Xv0pF

de Vries, A. (2023). The growing energy footprint of 
artificial intelligence. Joule, 7(10), 2191–2194. 
https://doi.org/10.1016/j.joule.2023.09.004

https://bit.ly/3STXZpy
https://bit.ly/42Xv0pF
https://doi.org/10.1016/j.joule.2023.09.004
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Step 1: AI-Ideation

Ask a generative AI to come up with 
5 ideas for your brief (and write them 
down).
Use any AI system you like. If you’re 
familiar with a specific one, feel free to 
use that.

AI Ideation Methods

Step 3: Ideate cont…

AI options:
www.meta.ai (no sign-up required)
chatgpt.com (no sign-up required)
gemini.google.com (need google account)

http://www.meta.ai/
https://chatgpt.com/
http://gemini.google.com/
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Step 2: Expand
Pick one of those ideas & use another method to expand upon that idea. 
Think about statement you created at the start: 

“Our garbage and recycling system will be located in ____, 
and we will focus on ____.” 

Does the AI-generated ideas answer or fit this statement? Is it appropriate 
for your users, your location? How could you change an idea to fit?

AI Ideation Methods

Step 3: Ideate cont…
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Step 3: AI-Ideation (again)

Now ask an AI to generative 5 ideas based on the idea you picked in 
step 2 (Expand). What ideas did it come up with? How are they 
similar or different to the ideas you came up with? 

AI Ideation Methods

Step 3: Ideate cont…
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• Choose your Top 3 Ideas (choose 2 good ideas and 1 crazy idea)

• Use your top 3 ideas and turn them into a design.

The School of EECS

Step 4: Prototype
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Make a sketch or build a paper prototype of how 
the system will work

The School of EECS

Step 4: Prototype cont…

Body Storming
Paper and cardboard prototypes
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The School of EECS

Step 4: Feedback

Presentation time! 
All groups will present their designs.

Everyone can ask questions and give feedback! 

“Don’t seek praise. Seek criticism.”
Paul Arden

www.interaction-design.org
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• Can be used through out the process
• Helps students include different perspectives 

and improve their ideas
• Active engagement in other ideas
• Creates a supportive community amongst 

students
• Improves critical thinking

Peer feedback



Peer feedback & Co-Design 
Workshops
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The School of EECS

Step 5: User testing



Examples from the classroom 
(Primary school)

Learning maps and 
computational thinkingFindings:

• Assimilation
• Implementation
• Assessment



Examples from the classroom 
(Secondary School)

Religion and Design Thinking

Conclusion:
-Scaffolding support
-Support inquiry-based learning
-Promotes reflective thinking and 
creativity for both students and 
teachers

Biology and Design Thinking

“Think like a wise man but 
communicate in the language of 

the people”
William Butler Yeats

www.interaction-design.org
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The School of EECS

Examples from the classroom

Chrissie Mitchell - 



Chrissie Mitchell
Student Services Advisor 

I believe schools should reflect the society we want to see. I am passionate about supporting 
school systems to realise their potential to do this, by working with them to become 
authentically inclusive communities that practice high quality, respectful pedagogy that 
engages ALL learners. With thirty years as a teacher, leader and consultant in Australia and the 
United Kingdom, I bring a wealth of knowledge of practical ways to support school 
communities to enable ALL learners to thrive.

I am privileged to be an advocate for marginalised and diverse learners. Being a teacher at 
heart, I am a champion of teachers. I believe these hardworking and skilled practitioners 
require effective structures to support the important work they do. I work with schools to 
develop teachers' skills that enable access for all learners through UDL, differentiated teaching, 
integration of STEAM subjects and inclusive pedagogy.
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Fast Fashion
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• What methods would suit your teaching?
• What scaffolding support to support 

students learning?
•  What resources do you need?
Discuss your answers with each other and 
give feedback

Design Thinking Tool Kit



CRICOS code 00025B

• Buxton, B. (2010). Sketching User 
Experiences: Getting the Design 
Right and the Right Design. Morgan 
Kaufmann. 

• Rogers, Y., Sharp, H., & Preece, J. 
(2019). Interaction design: beyond 
human-computer interaction. Wiley 
Publishing.

Design Thinking Tool Kit Resources

Books
• Nielsen Group

https://www.nngroup.com/
• Interaction Design.Org

https://www.interaction-design.org/
• D-School

https://dschool.stanford.edu/resources/design-thinking-bootleg 
(new)

• https://dschool.stanford.edu/resources/the-bootcamp-bootleg 
(old)

• IDEO
http://hcitang.org/uploads/Teaching/ideo-method-cards-
2by1.pdf

• Story Boarding
https://uxdesign.cc/how-to-storyboard-experiences-
fc051e2bc04d

Web resources

https://www.nngroup.com/articles/open-ended-questions/
https://www.nngroup.com/
https://www.interaction-design.org/literature/topics/cultural-probes
https://dschool.stanford.edu/resources/design-thinking-bootleg
https://dschool.stanford.edu/resources/the-bootcamp-bootleg
http://hcitang.org/uploads/Teaching/ideo-method-cards-2by1.pdf
http://hcitang.org/uploads/Teaching/ideo-method-cards-2by1.pdf
https://uxdesign.cc/how-to-storyboard-experiences-fc051e2bc04d
https://uxdesign.cc/how-to-storyboard-experiences-fc051e2bc04d
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• Buxton, B. (2010). Sketching User 
Experiences: Getting the Design 
Right and the Right Design. Morgan 
Kaufmann. 

• Rogers, Y., Sharp, H., & Preece, J. 
(2019). Interaction design: beyond 
human-computer interaction. Wiley 
Publishing.

Design Thinking Tool Kit Resources cont…

Books
• Paper prototyping

https://www.youtube.com/watch?v=k_9Q-KDSb9o (paper 
toaster)

• Wave.video (2022). “12 Simple Tips for Making Your Videos Look 
More Professional”:

https://wave.video/blog/12-simple-tips-for-making-your-videos-
look-more-professional/

Web resources

https://www.youtube.com/watch?v=k_9Q-KDSb9o
https://wave.video/blog/12-simple-tips-for-making-your-videos-look-more-professional/
https://wave.video/blog/12-simple-tips-for-making-your-videos-look-more-professional/


Gibbs’ Reflective Cycle

DECO Demonstrator Reflective Activity

• 1. Description
Write a description of your experience or what happened. What did you do? 

• 2. Feelings
Include personal feelings and thoughts. How did you feel about the 
experience?

• 3. Evaluation
Consider both negative and positive elements. What worked and what didn’t?

• 4. Analysis
Think about all aspects of your experience. Why did they work or not?

• 5. Conclusion
What did you learn? How can it be improved or done differently?

• 6. Action Plan
What would you do differently next time or for future iterations? What changes would you make?

Description

Feelings

Evaluation

Analysis

Conclusion

Action plan



• Reflect on the ideation methods you’ve 
been working with:

• What worked well or not?
• What is your favourite method, explain why?
• Which method helped produce the most 

ideas?
• Which methods gave you best insight into 

the problems users would face?
• How did using generative AI for ideation 

help/hinder your ideation process?

Reflective Activity Example

Photo by Frederick Medina on Unsplash 

https://unsplash.com/@frederickjmedina?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/black-and-green-pencils-PdfRE-xB--s?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash


Thank you!

“Think like a wise man but 
communicate in the language of 

the people”
William Butler Yeats

www.interaction-design.org

Prototypes of habitats for living on Mars by Year 9 students



Course Coordinator – Dr Marie Boden
marieb@eecs.uq.edu.au 
“Dr Boden”, she/her
Research areas:
• Design for teaching and learning
• Humanised AI
• Participatory Design 
• Computer Science & Engineering education
• Women in Computer Science and STEM

mailto:marieb@eecs.uq.edu.au
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