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What is “STEM” education?

Increasing levels of integration: Which level applies in 
your context?

Form of integration Features

1. Disciplinary Concepts and skills are learned separately in each 
discipline.

2. Multidisciplinary Concepts and skills are learned separately in each 
discipline but within a common theme.

3. Interdisciplinary Closely linked concepts and skills are learned from 
two or more disciplines with the aim of deepening 
knowledge and skills.

4. Transdisciplinary Knowledge and skills learned from two or more 
disciplines are applied to real-world problems and 
projects, thus helping to shape the learning 
experience.



Technological capability 

To perform, to originate, to get things 
done, to make and stand by decisions.

Technological sensitivity

Technological perspective

Technological confidence

Technological creativity



Teacher Education Programmes
School of Education

Faculty of Education & Health Sciences



Programmes of study
ITE Undergraduate Programmes

• Architectural Technology Education.

• Engineering Education.

• Biological Science (+ Chemistry or Physics or 

Agricultural Science) Education.

• Physics and Chemistry Education.

• Physical Education with Elective.

• Mathematics and Computer Science Education.

• Language Education
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LM094 - Design and Communication Graphics modules
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TP modules - School Placement 

https://www.ul.ie/soedu/school-placement-0


TP modules - School Placement 
LAG 



Technology Education; supported by 
STEM 
• While we aimed for horizontal and vertical 

integration of the course modules this was in best 
practice, but not always feasible in implementation.

• However, within some modules, there is an 
problem-based learning approach, which fosters  
STEM in the context of real-world problems.





An exploration of…

WT4025 - WOOD TECHNOLOGY & DESIGN 2



STUDENT EDUCATOR

DESIGNER





Rationale and Purpose for the Module  

This module will develop advanced manufacturing processing 
techniques for wood and wood composite based materials. 
Student's knowledge and skills will be developed through an 
introduction to contemporary trends and concepts utilised to add 
value to wood as a manufacturing material. Through design for 
context activity the properties, advantages and limitations of wood 
as a manufacturing material will be explored. Students will explore 
how modern wood processing and jointing techniques can be 
utilised to promote the use of wood in competition with other 
materials. The module will examine how the properties of solid 
wood and wood-composites influence product/component design. 
Students will experience the complexities of designing with wood 
through a series of tests and experiments that will examine the 
suitability of the material for the end use environment. 

SCIENCE

TECHNOLOGY ENGINEERING

MATH
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Real-world problem(s)

• Provide a context and relevance
• To shape the learning experience
• Integrate Head, Heart and Hand



Design for context

Preamble…
The UN Sustainable Development Goals are the blueprint to achieve a better and 
more sustainable future for all. 

Through an exploration of the 17 UN SDG observe the world around you, identify a 
development issue that needs to be addressed in a specific context. 



“The world’s biggest challenges” 





Development issue that needs to be addressed in a 
specific context. 



Specific context
Three dimensions in sustainable development:



Exploring contexts

• Look at contexts - through problem/project-based learning. 
• Explore other contexts within ones own culture or indeed 

the context of those in other cultures (handle with care). 
• Considering the needs of others is an important part of 

developing an understanding of how products and 
technological systems come about. 

• Adopt a values perspective as a state of mind and as a way 
of operating in the world.

• Technological literacy - understanding of technology and 
how we value it’s use and are aware of the consequences of 
its existence through the effects on others and the 
environment.



VCarve

Problem / Project-based context



VCarve

Problem / Project-based context



CNC - Computer Numerical Control

Computer controls the 
cutting and shaping of the 
material.

Computer converts the design 
produced by CAD / CAM 
software into numbers. 

Numbers -> considered to be the 
coordinates of a graph -> control 
the movement of the cutter. 



VCarve

Spindle speed (7,000rpm to 18,000rpm) is 
directly related to the feed rate or surface 
speed, which most machines are capable of 
doing up to about 200ipm. 

The two other variables, step-down and step-
over should be kept so that the cross-sectional 
area engaged with the material is no more 
than the radius times the diameter of the bit. 
This is a rule of thumb, but it’s a good starting 
point for feed and speed calculations.

Problem / Project-based context



VCarve



VCarve

http://www.technologystudent.com/cam/cnccut1.html


Back to Problem / Project-based context…



Addressing / considering the SDG’s

Problem solving
is 

for something, 
for someone, 

for some purpose







Why?
Exploration

Of the world 
around you

Need 
finding

For a problem

LOOKING FOR INSIGHTS and 
INSPIRATION (UN SDG)

IN CONTEXT OF YOUR INSPIRATION (UN SDG) 
IS THERE A PROBLEM OR NEED THAT COULD 

BE ADDRESSED?



Exploration – Intuitive!

Generate and 
illustrate ideas 
from your head 
based on your 

Exploration phase.

Record your 
first ideas

Initial ideas How can you solve the 
development issue?



Investigation
Clarify the 
problem

Analysis

Discovery – Understanding!



Find information

Research

o Research, finding the right information:

 Problem requirements
 Wood in competition with other 

materials (Use of wood and wood 
composite materials)
 Complexities of design with wood 

(influences on component / artefact 
design)
 Advanced manufacturing processing 

techniques.



Design Fixation

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



Initial ideas Evaluated idea(s) using 10 
Commandments of Good Design 

Developed ideas



IDEA GENERATION 
LEADs TO INNOVATION



Real-world 
problem

Ideation 
space /  

exploration

a

b

c

d

e

f

g

h

i



 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



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?

a

b

d

e

Real-
world 

Problem

Ideation 
space 

exploration
c



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



46 Design Heuristics: Creativity Unfolded



Example of one Design Heuristic

Title

Abstract Image

Descriptive Text



There are no rules or guidelines!  

• 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



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



Design Heuristics initiating an idea



Design Heuristic transforming an idea



Design Heuristics developing parts of ideas 



Using Design Heuristics 



www.IDEAShub.eu - Website

http://www.ideashub.eu/tools/
http://www.ideashub.eu/more-design-cards/


SELECT PROMISING IDEAS 

CLUSTER FAVOURITE IDEAS 

Sketch to think
PROBLEM CONTRAINTS

WHAT TO INCLUDE / ADD

REFLECT





Make a solution



‘Right’ 
information

Investigation

Critical Thinking: Reflection of / for the ‘right’ information



Investigation shows your critical
thinking in the context of the 
relevant information to solve the 
problem. 



Bringing Research and Investigation together

Information on: Information I 
have to date:

I have the right 
information 

I need more 
information 

Safety
The user
Ergonomics
Sizes
Materials
Existing 
products
Manufacture
Theme / topic

Reflect and refine

Evaluation



CRITICAL THINKING through Evaluation drives changes in 
design, through some type of user testing, user feedback, 
etc.

PROTOTYPE

TEST

IDEATE



Wood compressive 
stress resistance

Wood influencing product / component design

Wood is an organic 
material it is 
impossible to 

predict

Complexities of design with wood 

Wood is a 
hygroscopic 
material; it 

absorbs moisture 
very easily







What 
else to 

consider

Setting

Waste

Safety

Glues

4mm Saw blade
2mm Surfacer

Length of Stock 
600mm x 2.5mm

Safe hand 
position 300mm

Mechanical V’s 
Chemical bond

Finish – outdoors
Waterproof

Toxicity

PVA – Titebond III
Cascamite

(Crystallisation)

Fit for purpose

EU GHS 
Approved 

Safety Data 
Sheet

The 
Environment





How can we bring 
Environmental and sustainable 

considerations 
into the classroom?





Cradle to Cradle 

• To seek a more sustainable approach to product 
design 

— one that creates both economic and 
environmental value — through attentive design 
efforts that maximise benefit to the environment, 
rather than just minimise harm. 

• Relies on a design cycle of innovative materials, 
processes, and systems wherein all waste that 
cannot be simply disposed into the biosphere is 
pooled and fed back to the technosphere



Are you using sustainable wood?

Don’t support illegal logging or encourage deforestation

Just 8% of the world’s forest is properly protected from destruction.



What is sustainable wood? 

• It is sourced legally. 

• Wood is harvested using practices 
that protect the species that live 
in the forest, the local water 
quality, and the rights of 
indigenous people, all at a very 
high level.



Ecological Impact of 
Materials and Processes

Damage to 
environment 

during harvesting

Environmental impact 
during the life cycle

Energy and 
effects associated 

with disposal; 
end of life

Recyclable material

ECOLOGICAL IMPACT = Effect of human activities and natural events 
on living organisms and their non-living environment.

Material extraction, 
removal, and 

transportation

Environmental 
impacts during 

processing







THANK YOU

QUESTIONS  or COMMENTS?
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