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650,000 
secondary 
education 

30,000 taking 
upper level 

math &  science 

300,000 
passing 
math & 
science 

25,000 
apprentices 

10,000 pursuing 
engineering degrees

9,000 
Engineers

The Leaking STEAM Pipeline
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STEAM Education 

The Arts

Improve student

❖ Inquiry and Design

❖ Collaboration

❖ Creative thinking
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The Design Museum 

Serves 60,000 learners per year

❖ Digital Design Workshops
➢ Graphic Design
➢ App Design
➢ 3D Printing
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Our Goal

To aid the Design Museum in 
its efforts to motivate student 
engagement in STEAM fields 

by updating current digital 
design workshops and 

developing a lesson plan for a 
new coding workshop.
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Objectives
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1. Develop an evaluation framework for workshop effectiveness 
according to stakeholder views.

2. Assess the effectiveness of the Design Museum’s current 
workshops.

3. Recommend changes to lesson plans and create pre- and post-visit 
modules for the Design Museum’s current workshops.

4. Create a proposal for a new workshop according to the evaluation 
framework.

5. Pilot and assess our new workshop based on the evaluation 
framework.



Evaluation of 
Effective Lessons

Expero Framework:

Desired Outcomes
vs. 

Existing Outcomes
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Findings - Desired Outcomes

Emphasise teaching 
design rather than 

technical skills

Be unique to the 
Design Museum

Inspire students to 
ask questions after 

the workshop

Provide a real-world 
application of what 

students learn in school

Combine technical 
skills with students’ 

passions

Workshops 
should
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Graphic Design 
Workshop

❖ Students examine different 
examples of graphic design

❖ Students consider a 
widespread issue they are 
passionate about

❖ Students design a poster that 
expresses their views
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Findings - Graphic Design Workshop
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❖ Workshop is not unique to the 
Design Museum

❖ Workshop does not inspire 
students to ask questions 
about design

[5]



Recommendations - Graphic Design Workshop
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1. Include additional posters 
from the Design Museum’s 
collection

2. Provide students with 
questions prompting them 
to consider the design 
process

[7][6]



App Design 
Workshop
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❖ Students examine different 
apps and UI elements 

❖ Students create an app 
that responds to a user

[8]



Findings - App Design Workshop 
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❖ Workshop is not unique to the 
Design Museum

➢ Does not involve the 
museum's collection 

➢ Just as effective if taught 
elsewhere

[9]



Recommendations - App Design Workshop 
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❖ Provide students with an 
example of a user interface 
related to the museum

➢ Website 
➢ City mapper 

(app displayed in DMU)

[11][10]



3D Printing 
Workshop

❖ Students examine objects in 
the museum’s collection

❖ Students consider problems 
based on potential users

❖ Students improve the design 
of an existing product
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Findings - 3D Printing Workshop
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❖ Workshop fails to combine 
technical skills with students’ 
passions

➢ Lecture is very technical 
➢ Prompt for hands-on 

learning is restrictive [13]



Recommendations - 3D Printing Workshop
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1. Revise the lecture section

2. Prompt students to think about 
which material would be best to 
use for their product

3. Incorporate additional handling 
objects from DMU exhibit

4. Additional prompt for more 
advanced students

[14]
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Deliverable -
Coding Workshop 

❖ Teaches how designers create 
user interactions within the 
digital world through coding

❖ Students utilise sensors on a 
Micro:bit to create an Internet 
of Things device
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Deliverable -
Coding Workshop 

❖ Micro:bit
➢ Microcontroller with sensors

❖ MakeCode
➢ Block coding environment 
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Deliverable -
Coding Workshop 

❖ Piloted hands on portion 

➢ Advanced students 

➢ Beginner students

20

[18]



Deliverable - Modules
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Pre-Visit Modules
❖ Review knowledge
❖ Introduce workshop

Post-Visit Modules
❖ Refresh knowledge
❖ Enhance skills learned 

[19]
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Social Outcomes 

Individual Effects
❖ Interesting and engaging 

workshops
❖ Unique approach to STEAM 

education
❖ Motivate engagement in 

STEAM fields

Local Effects
❖ Increase in museum and 

workshop interest

Global Effects
❖ Increase in qualified STEAM 

workforce

22



Acknowledgements

The Design Museum
❖ David Houston
❖ Interviewees: Sevra Davis, Tzveta Dinova, Haidée Drew, 

Joe Hoole, Sally Jones, Komal Khetia, Tom Wilson

Project Advisors
❖ Professor Brattin and Professor Tuler

23



References

[1]  At A Glance 2018. (2019). Retrieved from https://www.engineeringuk.com/research/engineering-uk-report/at-a-glance-2018/ 

[2] STEM vs STEAM, Does the A Matter? (n.d.). Retrieved from https://www.pinterest.com/pin/39899146679214893 

[3] Museums to Visit. (2019.). Retrieved from    
https://www.museumsassociation.org/museums-journal/news/06122017-three-uk-museums-nominated-for-emya

[4] The Design Museum. “Graphic Design.” April 2019. PowerPoint Presentation.

[5] Fairey, Shepard. “Barack Obama ‘Hope’ Poster.” The Art Institute of Chicago, Architecture and Design, 1 Jan. 1970, 
www.artic.edu/artworks/229396/barack-obama-hope-poster.

[6] “Observista” Fonts In Use. (2016) retrieved from https://fontsinuse.com/uses/11997/design-museum-identity-2003-2016  

[7] “Stanley Kubrick” Breed, (2019). Retrieved from: https://breedlondon.com/stanley-kubrick/

[8] “Bringing Education into the Digital Realm - How the Design Museum Uses Marvel to Make Their Workshops Engaging, Interactive and Fun.” 
Design Museum Case Study, Marvel App, marvelapp.com/case-studies/designmuseum.

[9]  “Designer Maker User” The Design Museum  (2017) retrieved from: https://pbs.twimg.com/media/DBi7j4NXsAA9Xrh.jpg

[10] Photo taken by the team.

[11] Photo taken by the team. 

[12] “An Introduction to 3D Printing.” Design Museum, The Design Museum , 
designmuseum.org/whats-on/talks-courses-and-workshops-3/an-introduction-to-3d-printing. 24

https://www.pinterest.com/pin/39899146679214893
https://www.museumsassociation.org/museums-journal/news/06122017-three-uk-museums-nominated-for-emya


References

[13] Photo taken by the team.

[14] “5 most promising 3D printed organs for transplant” ALL3DP, (n.d.). Retrieved from 
https://all3dp.com/2/5-most-promising-3d-printed-organs-for-transplant/

[15] “The complete guide to stereolithography (SLA) in 3D printing” 3Dnatives, (n.d.). Retrieved from 
https://www.3dnatives.com/en/stereolithography-explained100420174/ 

[16] “Academic Research into the BBC Micro:Bit.” Micro, (n.d.). Retrieved from microbit.org/research/.

[17] “10 Awesome Beginner Projects for the BBC Micro:Bit Board.” MakeUseOf, (2018). Retrieved from 
https://www.makeuseof.com/tag/bbc-microbit-beginner-projects/.

[18] Photo taken by the team.

[19] “MakeCode for micro:bit” Microsoft, (n.d.). Retrieved from 
https://www.microsoft.com/en-us/p/makecode-for-micro-bit/9pjc7sv48lcx?activetab=pivot%3Aoverviewtab

[20] “Logos & promo resources” AUTODESK TINKERCAD, (n.d.). Retrieved from https://www.tinkercad.com/madewithtinkercad

[21] “Marvel - Design and Prototype” Apple, (n.d.). Retrieved from https://apps.apple.com/us/app/marvel-design-and-prototype/id765801658

[22] “National Curriculum” St Joseph’s Catholic Primary School, (n.d.). Retrieved from 
http://www.st-josephs-rugeley.org.uk/learning/national-curriculum-2014

[23] “Sketchbook Goes Free” AUTODESK SKETCHBOOK, (n.d.). Retrieved from https://sketchbook.com/
25

https://all3dp.com/2/5-most-promising-3d-printed-organs-for-transplant/
https://www.3dnatives.com/en/stereolithography-explained100420174/
https://www.microsoft.com/en-us/p/makecode-for-micro-bit/9pjc7sv48lcx?activetab=pivot%3Aoverviewtab
https://www.tinkercad.com/madewithtinkercad
https://apps.apple.com/us/app/marvel-design-and-prototype/id765801658
http://www.st-josephs-rugeley.org.uk/learning/national-curriculum-2014
https://sketchbook.com/

