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1 DESIGN THINKING 
Core Unit Title: Creative Engineering 
Training Module Title: Design thinking: Creative engineering methods 

1.1 Competence Unit  
The aim of this competence unit and learning outcomes is to equip students with 
necessary skills and knowledge to manage design thinking and creative engineering 
methods in their future work as engineers, to work collaboratively in teams and to use 
the creativity in the designing of new products and services. 

1.2 Learning Outcomes  
1.2.1 Competences  

After successfully completing the subject "Communication for Creative 
Engineering", students are able to demonstrate the following 
competencies, skills and knowledge: 

1.2.2 Competencies 
A – Specific Competences (related to the core unit) 

Code Competence Description 
A1 Apply knowledge of the different areas involved in the training plan. 
A2 Need for permanent and continuous learning and especially oriented 

towards advances, techniques and new products on the market. 
A3 Work effectively as an individual and as a member of diverse, 

multidisciplinary teams. 
A4 Ability to design, write and direct projects, in all their diversity and phases. 
A5 Ability to use modern and creative techniques, skills and tools for 

engineering practice. 
B – Basic Engineering Competences 

Code Competence Description 

B1 Effective oral and written communication skills with ethics and social 
responsibility as a citizen and as a professional. 

B2 Apply critical, logical and creative thinking to question reality, seek and 
propose innovative solutions at a formal, functional and technical level. 

B3 Learn to learn. Ability to understand and detect the dynamics and 
mechanisms that structure and emergence and dynamics of new creative 
trends. 

B4 Work collaboratively. Learn about group dynamics and teamwork. 
B5 Work autonomously with initiative. 
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Code Competence Description 

B6 Leadership and decision-making capacity. 
B7 Communicate effectively in a work environment. 
B8 Organization and planning capacity. 
B9 Capacity for analysis and synthesis. 

C – Transversal Competences 
Code Competence Description 

C1 Express yourself correctly, both orally and in writing, in the official 
languages. 

C2 
Use the basic tools of information and communication technologies (ICT) 
necessary for the exercise of the profession and for learning throughout 
the life. 

C3 Develop for the exercise of citizenship that respects democratic culture, 
human rights and the gender perspective. 

C4 Understand the importance of creativity in an entrepreneurial culture and 
know the means available to entrepreneurial people. 

C5 
Develop the ability to work in interdisciplinary or transdisciplinary teams, 
to offer proposals that contribute to sustainable environmental, 
economic, political and social development. 

1.2.3 Skills 

Skill Linked Competences 

To acquire knowledge about design thinking and 
creative engineering methods 

A1 
 

B3 C4 

To learn to use the design thinking methodology  A2 B2 C3 
To become familiar with the use of creative engineering 
methods 

A2 B2 C3 

In general, acquire basic knowledge of creativity 
methods necessary to for the subsequent application in 
engineering projects. 

A3 
A4 
A4 

B1 
B4 
B5 
B6 
B7 
B8 
B9 

C1 
C2 
C5 

1.2.4 Knowledge 
1. Design thinking: Creative engineering methods 

• Definition of design thinking and methodology (3h THEORETICAL) 
• Introduction to design thinking  
• Definition of Design Thinking 
• Design thinking skills  
• Design thinking methodology 



 
5 

2. Creative engineering methods (3h THEORETICAL)  
• Creative engineering methods  
• Creative engineering methods: practice 
• Portfolio design instructions 

3. Creation of a technical project: Portfolio (3h PRACTICAL) 
4. Evaluation 
5. Bibliography 

1.3 Evaluation Criteria  
Evaluation method Competences Description 

Rubric for teacher 
evaluation, self-
assessment and 
 peer evaluation 

A1 A2 A3 
B2 B3 B4 B5 B6 
B7 
C4 C5 

Observe students during design 
thinking activities or projects and 
provide opportunities for them to 
reflect on their process, decisions, 
and outcomes. This can be done 
through written reflections, oral 
presentations, or group discussions. 
Use case studies, conduct interviews 
or debate to assess students' 
understanding and application of 
design thinking principles. This can 
involve analysing their responses to 
hypothetical scenarios or real-world 
examples, assessing their ability to 
identify and address user needs. 
Rubric is very useful to collect these 
observations.  
In addition, encourage students to 
evaluate their own work and provide 
constructive feedback to their peers. 
This promotes self-reflection and 
develops critical evaluation skills, as 
well as fostering collaboration and 
communication within the 
classroom. 

Portfolio evaluation A4 A5 
B1 B8 B9 
C1 C3 

Have students maintain design 
journals or portfolios to document 
their design process, including 
sketches, ideation notes, prototypes, 
and reflections. This allows to assess 
their ability to iterate, reflect, and 
communicate their design thinking 
journey. 
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It would be fantastic if a company 
could be involved in the project. In 
this sense, we could add expert 
evaluation in the process. 

Presentation evaluation A4 A5 
B1 B8 B9 
C1  C2  C3 

Have them present their solutions 
and explain their design process, 
allowing for evaluation of their ability 
to empathize, define problems, 
ideate, prototype, and iterate. 
It would be fantastic if a company 
could be involved in the project. In 
this sense, we could add expert 
evaluation in the process. 

1.4 Methodological Strategies 
Strategy Description 

Lectures The lectures or main sessions will be carried out in the 
classroom; power point presentations, videos and other 
materials will be used. The students will take notes about 
fundamental concepts explained in the classroom and then 
expand on the concepts by consulting recommended 
bibliography.  
In addition, students will be provided with tools such as 
summaries or diagrams, which they will be able to access 
through the web or the online platform used in each 
university.  
This methodology will be used in competence units 1 and 2. 
During the class different dynamics could be used that are 
reflected in pedagogical methods. 

Technical project The students must do a technical project in order to put in 
practice the concepts of the module. This project can be 
performing with a company. This methodology will be used in 
competence unit 3. 
To create the portfolio and construct the project the students 
must follow the following instructions: 

− Identification of a problem or necessity in one sector. 
− Selection of methodology or process to follow. 
− Selection of 3 creative engineering methods. 
− Application of the creative engineering methods. 
− Presentation of the results and the solution achieved. 
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1.5 Pedagogical Methods 
• Brainstorming sessions. This method will be used in lectures to introduce a new 

concept. In this way a group activity where participants generate a large number 
of ideas without evaluation or criticism, encouraging a free flow of creative 
thinking. 

• Debates. In order to evaluate the participation of students and the level of 
learning, debates could be used in lectures. 

• Flipped classroom. The students sometimes must prepare some concepts before 
theoretical class. This pedagogical method increases the level of attention of 
students during the lecture and engage them in their own learning. 

1.6 Means and Resources Required 
• Classroom with internet connection for presentations. 
• Online platform for sharing contents. 
• Optional: webpage. 
• Optional: contents with companies for projects. 

1.7 Learning assessment 
Methodologies Competences Description Qualification 
Lectures (face to face 
classes) 

A1 A2 A3 
B2 B3 B4 B5 B6 
B7 
C4 C5 

The students will 
be evaluated 
during the 
debates and 
brainstorming 
sessions in the 
lectures by mean 
of the rubric. 

20 

 
 
 
 
 
Technical 
project 

 
 
 
Portfolio 

 
 
 
 
 
A4 A5 
B1 B8 B9 
C1 C2 C3 

The purpose of 
creative methods, 
the application in 
the practical case 
and the quality of 
the document will 
be assessed 

 
 
 
50 

 
 
 
Online 
presentation 
 

The quality of the 
presentation, the 
ability to express 
and speak in 
public and the 
ability to answer 
the questions 

 
 
 
30 
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about the project 
will be evaluated 

 

1.8 Mode of delivery 
In order to be green all shared materials of module, even portfolio, must be delivered 
online. 
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2 RECOMMENDED OR REQUIRED READING 
2.1 Recommended reading   

− Brown, T. & Wyatt, J. (2010). Design Thinking for Social Innovation. Stanford 
Social Innovation Review, 30-35. 

− Engel. (2018). Practical creativity and innovation in systems engineering. Wiley. 
− Florida, R. (2010). La clase creativa. La transformación de la cultura del trabajo y 

el ocio en el siglo XXI. Ediciones Paidós Ibérica. 
− Goria. (2017). Methods and tools for creative competitive intelligence. ISTE. 
− Henriksen, D., Richardson, C., & Mehta, R. (2017). Design thinking: A creative 

approach to educational problems of practice. Thinking Skills and Creativity, 26, 
140–153. 

− Kuimova, M.V., Burleigh, D.D., Rodionov, D.A. (2017). Creativity in engineering 
education. Ponte Academic Journal, 73 (2). 

− Laursen, L. N., y Haase, L. M. (2019). The Shortcomings of Design Thinking when 
Compared to Designerly Thinking. The Design Journal, 22(6), 813-832. 
https://doi.org/10.1080/14606925.2019.1652531 

− Lawson, B. (2004). What Designers Know. Elsevier. 
− Lawson, B. (2006). How Designers Think: The Design Process Demystified (4ª ed.). 

Elsevier. 
− Liedtka, J. & Ogilvie, T. (2011). Designing for Growth: a design thinking tool kit 

for managers. Columbia University Press. 
− Luchs, Swan, S., & Griffin, A. (Eds.). (2016). Design thinking : new product 

development essentials from the PDMA (1st edition). Wiley. 
− Luka, I. (2020). Design Thinking in Pedagogy. Journal of Education Culture and 

Society, 5(2), 63–74. https://doi.org/10.15503/jecs20142.63.74 
− McIntosh. (2010). Action research and reflective practice: creative and visual 

methods to facilitate reflection and learning. Routledge. 
− Mentzer, N., Becker, K., & Sutton, M. (2015). Engineering Design Thinking: High 

School Students’ Performance and Knowledge. Journal of Engineering Education, 
104(4), 417- 432. http://doi.org/10.1002/jee.20105. 

− Mosely, G., Wright, N. & Wrigley, C. (2018). Facilitating design thinking: 
Acomparison of design expertise. Thinking Skills and Creativity, 27, 177–189. 

− Pusca, D. & Northwood, D.O. (2019). Curiosity, creativity and engineering 
education. Global Journal of Engineering education, 20 (3), 152-158. 

− Razzouk, R. & Shute, V. (2012). What Is Design Thinking and Why Is It Important? 
Review of Educational Research, 82 (3), 330–348, 
https://doi.org/10.3102/0034654312457429 

− Tschimmel, K. (2012). Design Thinking as an effective Toolkit for Innovation. In: 
Proceedings of the XXIII ISPIM Conference: Action for Innovation: Innovating from 
Experience. Barcelona. ISBN 978-952-265-243-0. 

https://doi.org/10.1080/14606925.2019.1652531
https://doi.org/10.15503/jecs20142.63.74
http://doi.org/10.1002/jee.20105
https://doi.org/10.3102/0034654312457429
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− Wade, & Piccinini, T. (2020). Teaching Scenario Planning in Sustainability 
Courses: The Creative Play Method. Journal of Management Education, 44(6), 
699–725. https://doi.org/10.1177/1052562920958136 

2.2 Required reading   
− Arce Fariña, López-Vázquez, J.-A., Fernández-Ibáñez, I., Zayas-Gato, F., Ribas, J. 

R., & Suárez-García, A. (2021). Design Thinking: experiencia en graos STEAM. 
https://doi.org/10.17979/spudc.9788497498180.013 

− Beckman, S. L., y Barry, M. (2007). Innovation as a Learning Process: Embedding 
Design Thinking. California Management Review, 50 (1), 25-56. 
https://doi.org/10.2307/41166415 

− Brooks, Lainio, A., & Lažetić, P. (2020). Using creative methods to research across 
difference. An introduction to the special issue. International Journal of Social 
Research Methodology, 23(1), 1–6. 
https://doi.org/10.1080/13645579.2019.1672281 

− Brown, T. (2008). Design Thinking. Harvard Business Review, 86 (6), 84–92. 
− Buchanan, R. (1992). Wicked Problems in Design Thinking. Design Issues, 8 (2), 

5–21. https://doi.org/10.2307/1511637 
− Buckingham, D.. (2009). “Creative” Visual Methods in Media Research: 

Possibilities, Problems and Proposals. Media, Culture & Society, 31(4), 227–652. 
https://doi.org/10.1177/0163443709335280 

− Cross, N. (1982). Designerly Ways of Knowing. Design Studies, 3 (4), 221-227. 
https://doi.org/10.1016/0142-694X(82)90040-0 

− Cross, N. (2001). Designerly ways of knowing: design discipline versus design 
science. Design Issues, 17 (3), 49–55. 
http://dx.doi.org/doi:10.1162/074793601750357196 

− Dorst, K., y Cross, N. (2001). Creativity in the Design Process: Co-Evolution of 
Problem-Solution. Design Studies, 22 (5), 425–437. 
https://doi.org/10.1016/S0142-694X(01)00009-6 

− Dorst, K. (2011). The core of ‘design thinking’ and its application. Design Studies, 
32(6), 521–532. http://dx.doi.org/10.1016/j.destud.2011.07.006. 

− Dunne, D., y Martin, R. (2006). Design Thinking and How It Will Change 
Management Education: An Interview and Discussion. Academy of Management 
Learning & Education, 5 (4), 512–523. 
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.193.9908&rep=re
p1&type=pdf 

− Hatcher, Ion, W., Maclachlan, R., Marlow, M., Simpson, B., Wilson, N., & 
Wodehouse, A. (2018). Using linkography to compare creative methods for 
group ideation. Design Studies, 58, 127–152. 
https://doi.org/10.1016/j.destud.2018.05.002 

− Kirillov, Leontyeva, E. G., & Moiseenko, Y. A. (2015). Creativity in Engineering 
Education. Procedia, Social and Behavioral Sciences, 166, 360–363. 
https://doi.org/10.1016/j.sbspro.2014.12.537 

https://doi.org/10.1177/1052562920958136
https://doi.org/10.17979/spudc.9788497498180.013
https://doi.org/10.2307/41166415
https://doi.org/10.1080/13645579.2019.1672281
https://doi.org/10.2307/1511637
https://doi.org/10.1177/0163443709335280
https://doi.org/10.1016/0142-694X(82)90040-0
http://dx.doi.org/doi:10.1162/074793601750357196
https://doi.org/10.1016/S0142-694X(01)00009-6
http://dx.doi.org/10.1016/j.destud.2011.07.006
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.193.9908&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.193.9908&rep=rep1&type=pdf
https://doi.org/10.1016/j.destud.2018.05.002
https://doi.org/10.1016/j.sbspro.2014.12.537
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− Koro, & Tanggaard, L. (2022). Creative Methods for Creativity Research(ers)? 
Speculations. Review of Research in Education, 46(1), 324–344. 
https://doi.org/10.3102/0091732X221090510 

− Pande, & Bharathi, S. V. (2020). Theoretical foundations of design thinking – A 
constructivism learning approach to design thinking. Thinking Skills and 
Creativity, 36, 100637–. https://doi.org/10.1016/j.tsc.2020.100637 

− Prado-Acebo, C. (2023). Escenarios de aprendizaje. Historia, diseño e influencia 
del espacio arquitectónico universitario en el proceso de enseñanza-aprendizaje 
mediante metodologías activas. [Tesis doctoral, Universidade da Coruña]. 

− Rowe, P. (1987). Design thinking. MIT Press. 

https://doi.org/10.3102/0091732X221090510
https://doi.org/10.1016/j.tsc.2020.100637
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3 DETAILED CONTENT FOR THE COURSE 
Language of the course: 
Names of the lectures: 
Teaching hours: 30 hours  
Mode of delivery: distance, online 
Notes: 

1. Definition of design thinking and methodology (3h THEORETICAL) 
• Introduction to design thinking  
• Definition of design thinking 
• Design thinking skills  
• Design thinking methodology 

2. Creative engineering methods (3h THEORETICAL)  
• Creative engineering methods  
• Creative engineering methods: practice 
• Portfolio design instructions 

3. Creation of a technical project: Portfolio (3h PRACTICAL) 
4. Evaluation 
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