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CREATIVITY AND DIVERSITY

DURING THE IDEA GENERATION PHASE

CAN LEAD TO INNOVATION IN STEM



Problem / Project-based context…



For 10 minutes generate ideas for the following design problem:

Squashed tomato challenge

The problem: In Nepal, many farmers living on the 
mountainside grow fruit and vegetables, including tomatoes. 

To earn a living they need to sell these at the local market. 
The problem is getting to market involves a long, dangerous 
walk down the mountain side and over a river, at the end of 

which the tomatoes may well be a bit squashed.

The challenge: To design, [build and test] a way of 
transporting tomatoes down a mountain

Natural Idea Generation

Activity 1



How many ideas did you generate?

How did you generating ideas?

What was easy / difficult in solving this problem?

SHARE IDEAS & REFLECT



IDEA GENERATION 

LEADs TO INNOVATION
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Start with a problem

Research and gather information

Generate ideas
Further develop ideas



 Lack of strategies for multiple and 
diverse idea generation

 Fixation
 existing products
 previous experiences
 first idea

Real-world  
problem

Ideation 
space / 

exploration
c

Challenges - Creative Idea Generation

Narrow 
design space



Design Fixation

Fixation is a type of Freudian 
symptom whereby one person 
becomes obsessed with an idea 
(or person).



Creative Ideation fostered via:

 Design Heuristics
 SCAMPER
 16 Squares
 Train of Thought
 Likes / Dislikes
 Ask the right questions
 Brainsketching
 Idea grid
 Random inputs
 Biomimicry

How to promote creative idea 
generation?
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Many not empirically derived or 

validated

Too general, or too specific



Cognitive heuristics
Reasoning processes that do not guarantee the best

solution, but often lead to potential solutions by
providing a short-cut.

Design heuristics
Concept modifiers that quickly lead to a potential 

solution, providing the opportunity for a novel design
to occur.



Initial Ideas 
Obvious Ideas

Design Heuristics push you to more
fully explore the potential solution

space.

DESIGN SOLUTION SPACE



Professional 

Designer

Award-winning 

Products

Think-aloud 

Design Task

77 cards



HEURISTIC EXTRACTION FROM A CASE STUDY



Product Analysis



DESIGN PROBLEM

DESIGN A SOLAR POWERED

COOKING DEVICE

Engineering students and 
practitioners

Varying 
experience levels

Think Aloud Experiment:  
Grand Challenges Design Task







46 Design Heuristics: 
Creativity Unfolded



46 Design Heuristics: Creativity Unfolded



Example of one Design Heuristic

Title

Abstract Image

Descriptive Text



There are no rules!  

Use one card to generate many ideas.

Use many cards to generate one idea.

Use any feature of a card; title, image, or descriptive text. 

Ways to use the Design Heuristics



46 Design Heuristics: Creativity Unfolded



BEST PRACTICES:

1. First concept generation session; Capture what is in your head!

2. Start with a subset of cards; Or one card

3. Work individually (at first); Your voice and ideas are important

4. Encourage doodles, sketches, drawings; Communication is key

5. Creativity, Diversity, and Quantity!

6. Generative  Transformative; Start with what you know, and transform from there! 

Best Practices for Idea Generation 



Design Heuristics evolving ideas

46 Design Heuristics tool can 
support creativity in the context of:

• Generate a new idea.

• Develop an existing idea

• Develop part of an existing idea.

Design Task



Using Design Heuristics

To generate or initiate ideas…



Design Heuristics initiating an idea



Using Design Heuristics

To transform ideas…



Design Heuristic transforming an idea



Using Design Heuristics

To develop subcomponents

- Decomposition

- Recomposition



Design Heuristics developing parts of ideas



Design Heuristics 
Familiarisation



Using Design Heuristics

To generate or initiate ideas…



Using Design Heuristics

To transform ideas…



Spend 10 minutes generating ideas for the following design problem using 

the 46 Design Heuristic tool.

Using Design Heuristics for Idea Generation

Activity 2 

Squashed tomato challenge

The problem: In Nepal, many farmers living on the 
mountainside grow fruit and vegetables, including tomatoes. 

To earn a living they need to sell these at the local market. 
The problem is getting to market involves a long, dangerous 
walk down the mountain side and over a river, at the end of 

which the tomatoes may well be a bit squashed.

The challenge: To design, [build and test] a way of 
transporting tomatoes down a mountain



How many ideas did you generate?

How did use Design Heuristics to generate ideas?

What was easy / difficult in solving this problem?

SHARE IDEAS & REFLECT



Using Design Heuristics

To develop subcomponents

- Decomposition

- Recomposition



Understanding Subcomponent Design 



Spend 10 minutes generating ideas for the following design problem using 

the 46 Design Heuristic tool.

Using Design Heuristics

Activity 3

Squashed tomato challenge

The problem: In Nepal, many farmers living on the 
mountainside grow fruit and vegetables, including tomatoes. 

To earn a living they need to sell these at the local market. 
The problem is getting to market involves a long, dangerous 
walk down the mountain side and over a river, at the end of 

which the tomatoes may well be a bit squashed.

The challenge: To design, [build and test] a way of 
transporting tomatoes down a mountain



How many ideas did you generate?

How did use Design Heuristics to generate ideas?

What was easy / difficult in solving this problem?

SHARE IDEAS & REFLECT



Resources



IDEAS hub is an educational programme, aimed at Primary 

and Post-Primary school teachers, and pupils, aged 

between 5-17 years. 

IDEAS hub informs teachers and educates pupils on idea 

generation for enhancing creativity and innovation.



IDEAS hub – www.ideashub.eu

Teachers can access all resource material, including:
• Lesson plans
• Activity sheets
• Presentations
• Posters

All content is free to download and 100% adaptable. 

Teachers can access Tools from the website: 
• The 46 Design Heuristics: Creativity Unfolded 
• Explanation Video for students
• Student Activity Workbook
• Access to even more tools.

Teacher Zone Tools



IDEAS hub - Resources

Presentations

Posters Lesson PlansActivities



What do the lessons address?

1. Understanding Creativity
2. Understanding the role of Design and Designers
3. Understanding what a problem is and how to solve a 

problem
4. Idea Generation – How to generate ideas
5. Introduction to Design Heuristics – Idea Initiation
6. Idea Transformation
7. Subcomponent Design
8. More tools for Creative Idea Generation 

How can the resources be used in education?



Poster 5

More Tools 
This poster links to Lesson 8. 
There is a bank of tools that 
will help students to further 
develop their ideas. 



www.IDEAShub.eu – More Tools

http://www.IDEAShub.eu/


THANK YOU

QUESTIONS or COMMENTS?


