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This book presents the 3T PLAY approach for teaching transversal skills 
to engineering students with tangible objects. Chapter 1 explains the  
evidence-informed 3T PLAY framework and the micro-experiential  
learning approach. Chapters 2-7 are detailed activity guides for teaching 
specific transversal skills. The activities seek to increase engineering 
students’ ability to integrate leadership, ethics and sustainability with 
their technical knowledge. Chapter 8 is a self-guided activity for  
educators to design new activities employing the trident and a  
micro-experiential learning approach to teach transversal skills.
This book was created as part of the 3T PLAY project at the Swiss  
Federal Institute of Technology in Lausanne (EPFL) and generously  
funded by the LEGO Foundation.
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THE 3T PLAY PROJECT

Purpose and motivation for the 3T PLAY 
project
The mission of the 3T PLAY project was to 
develop and test playful activities with tangible 
objects to teach process skills to engineering 
students. These future engineers, with their 
specialised technical skills, will lead the design 
and development of structures, systems, and 
services with far reaching consequences for 
society. The in-the-moment focus of a playful 
approach is ideally suited to learning process 
skills (compared to engineering coursework’s 
typically narrow focus on the product or result) 
and is also coherent with developing a more 
holistic skill set that includes elements such as 
creativity and collaboration. Our activities are 
designed to increase engineering students’ 
ability to apply strategies for integrating a di-
verse set of process skills with their technical 
knowledge. Our goal is to improve students’ 
ability to align their engineering actions with 
their human and planetary responsibilities, 
and therefore provide leadership, beyond 
workplace or professional codes, as  
participatory global citizens.
We call these process skills “transversal skills” 
to highlight that they are not specific to a 
particular job, task, or discipline. Yet to be 
effective, students must learn how to apply 
these skills concurrently with their disciplinary, 
technical thinking. Embedded in a premier 
engineering school, 3T PLAY employed a 
research-based approach to identifying skills 
that are under-addressed in the higher  
education literature and skills of emerging 
importance for today’s environmental, social 
and economic challenges.
At EPFL, we are convinced that our graduates 
must be able to collaborate across  
interdisciplinary and transdisciplinary teams 
to shape future innovation and contribute to a 
just and sustainable society. In response to an 
identified underrepresentation of transversal 
skills in our current curriculum, initiatives have 
been launched across the institution. The 

Centre for Transversal Skills and Career, the 
Teaching Support Center, the College of  
Management, the Discovery Learning  
Program, and the Center of Learning  
Sciences are key actors in these initiatives. 
The 3T PLAY project collaborated with all 
these partners, and worked directly with 
teachers to find fun, effective ways to develop 
students’ transversal skills. We remain  
committed to ensuring that our graduates 
enter the professional world with the complete 
skill set they need to reach their full potential 
and contribute to the extent of their abilities.
The activity guides presented in this book  
represent the applied output of the project. 
These resources are open source and available 
as PDFs via the CERN repository, Zenodo. 
See urls in the index of this book (page ii of this 
document) to access them directly.
To access the academic and research- 
oriented project outputs, please visit our  
project website https://learn.epfl.ch/wwd_
learn/3tplay-tangible-objects-for-develop-
ing-transversal-skills-in-technical-universities/

The 3Ts - Transversal skills, Tangibles 
and Technical universities  
Despite the relevance and importance of  
addressing transversal skills in engineering 
education, there has been  
underrepresentation of initiatives that provide 
practical approaches for development and 
integration of relevant learning activities. The 
name of our project, 3T PLAY, was chosen 
to embody the nature of the project targeting 
engineering students’ transversal skills  
development using playful activities with  
tangible objects. The nexus of the 3T Play 
project is shown in Figure 1, illustrating the 
interactions between Transversal skills,  
Technical universities, and Tangible objects.
While transversal skills is the term frequently 
used in European engineering education, other 
terminology for these important extra- 
disciplinary skills includes professional skills 
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and generic competencies1. In European  
engineering education, transversal skills is the 
term commonly used. When selecting specif-
ic transversal skills to address, we sought to 
identify those taught less frequently, like emo-
tional self-management. Focusing on our core  
demographic, we took care to contextualise 
the skills in ways that made them relevant, 
challenging, and engaging for engineering  
students. Using tangible objects, such as 
LEGO bricks or pasta, is the most unusual  
element of our three Ts and is key to the  
innovation. The 3T PLAY approach takes  
advantage of the affordances of tangible  
objects to create micro-experiential  
opportunities for students to practise the 
target skills.
This book presents two of the main results 
from the 3T PLAY project. First, the conceptual 
framework of the 3T PLAY trident for  
structuring learning activities targeting  
transversal skills. Second, based on the frame-
work, it presents several ‘plug-and-play’ activity 
guides for teaching specific transversal skills.
The 3T PLAY trident describes three aspects 
essential for robust skills development:  
Knowing, Experiencing, Learning from  
Experience1. This framework structures the 
activity guides presented in this book, and  
provides guidance to assist teachers in their 
implementation and adaptation of the  
experiential activities. It can also be used to 
develop new activities, for instance by  
following the steps in Chapter 8, or to evaluate 
students’ experience of learning activities1.
The activity guides are designed for teachers 
and provide a clear set of steps to guide  
students through an experiential activity  
focusing on transversal skills. Each activity is  
constructed around an opportunity, created by 
tangibles, to practice the target skills and  
encounter relevant difficulties. The activity 
guides contain a review of the target skills, 

instructions, timing, slides and handouts - just 
add tangibles! The response from the  
engineering education community has been 
very warm, and we hope you will also find the 
materials developed by the 3T PLAY project 
useful and relevant for teaching transversal 
skills.

Funding from the LEGO Foundation
The LEGO Foundation is dedicated to building 
a future where learning through play empowers 
children to become creative, engaged, lifelong 
learners. Its work is about re-defining play and 
re-imagining learning. While the LEGO  
Foundation generally focuses on children, the 
3T PLAY project sought to consider how the 
Learning Through Play philosophy could be  
implemented for engineering students to 
continue their journey towards being creative, 
engaged, lifelong learners. We remain deeply 
grateful for the joyful, challenging and creative 
opportunity afforded by the generous funding 
provided by the LEGO Foundation from 2021 
through 2024.

Figure 1: 3T PLAY innovates at the nexus of 
transversal skills, technical university students 
and tangibles

THE 3T PLAY PROJECT

1Chapter 1 contains a longer discussion on the nomenclature of these skills and the trident framework.

tangible 
objects

transversal 
skills

technical 
universities
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The Strategic and Executive Boards who 
guided the 3T PLAY project
The 3T PLAY project was a translational research 
project, spanning to model generation, empirical 
studies, and classroom implementation.  
Accordingly, the guidance of the diverse  
members of the project’s Strategic and  
Executive boards was an essential element in 
our success. The whole initiative was overseen 
by a Strategic board chaired by the (now  
emeritus) Director of College of Management of 
Technology (CDM), with input from the LEGO 
Foundation, an international leader in engineering 
education research, a representative from Swiss 
industry, and involving key actors from across 
EPFL. We express our strong appreciation for 
the insight and feedback provided, specifically to 
our three external strategic board members:
Dr. Bo Stjerne-Thomsen 
Head of LEGO Educational Impact, LEGO 
Education 
Representing the LEGO Foundation

Prof. Anette Kolmos 
Professor in Engineering Education and PBL, 
Aalborg Centre for Problem Based Learning in 
Engineering Science and Sustainability 
An international leader in engineering education

Laetitia Henriot Arsever 
Chief Information Officer, Valora Group 
An EPFL alumna representing Swiss industry

And our six strategic board members coming 
from within EPFL:
Dr. Dominique Foray 
Emeritus Director of College of Management of 
Technology
Prof. Kathryn Hess 
Associate Vice President for Student Affairs 
and Outreach
Prof. Francesco Mondada 
Academic Director of the Center for Learning 
Sciences
Prof. Veronique Michaud 
Head of Laboratory for Processing of  
Advanced Composites
Prof. Vincent Kaufmann 
Head of Laboratory of Urban Sociology
Dr. Shirit Cohen 
Deputy Head of Department, College of  
Management

x

Figure 2: The complete 3T PLAY strategic board and team in 2023 (from left) 
Dr Yousef Jalali, Marta Ruiz Cumi, Prof Francesco Mondada, Dr Jessica Dehler Zuffery,  
Pascal Vuilliomenet, Dr Tamara Milosevic, Prof Vincent Kaufmann, Dr Siara Isaac, Dr Joelyn de 
Lima, Prof Kathyn Hess, Dr Bo Sjerne‐Thomsen, Dr Roland Tormey, Laeticia Henriot Arsever, Prof 
Anette Kolmost, Prof Dominique Foray, Valentina Rossi, Dr Shirit Cohen, Prof Veronique Michaud.
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The 3T PLAY project also benefited from the 
guidance provided by its Executive board, 
composed of representatives from across the 
EPFL landscape of teaching transversal skills 
and experiential learning. We extend our  
gratitude for the long-running and regular  
contributions from:
Dr. Jessica Dehler Zufferey 
Executive Director of Center for Learning  
Sciences
Dr. Roland Tormey 
Head of the Teaching Support Centre
Pascal Vuilliomenet 
Head of the Discovery Learning Program
Dr. Tamara Milosevic 
Head of Transversal Skills and Career Centre

We would also like to thank individual teachers 
and staff from the following units for their active 
collaboration, creation of opportunities, and 
relevant, rigorous feedback:
Associate Vice Presidency for Education
Associate Vice Presidency for Student Affairs 
and Outreach

Professors, lecturers and post-docs from all 
across EPFL
Coordinators and coaches from the Discovery 
Learning Program
Excellence, mentorship and study abroad 
programs

The core 3T PLAY team and collaborators
Dr. Siara Isaac served as project manager 
and researcher, bringing an evidence‐informed, 
data‐driven approach to designing and  
documenting activities for teaching  
transversal skills. Dr. Yousef Jalali contributed 
as a researcher, bringing disciplinary expertise 
in engineering and education. Dr. Joelyn de 
Lima and Valentina Rossi are cross  
appointed at the Teaching Support Center 
(CAPE), bringing to their work at 3T PLAY a 
rich understanding of higher education  
pedagogy, interactive facilitation and  
institutional relationships. Marta Ruiz Cumi 
appears to have just two hands yet  
managed to organise and coordinate  
innumerable practical elements of the project. 
Dr. Jessica Dehler Zufferey provided robust 
pedagogical perspective, methodological  
guidance and institutional integration.

xiFigure 3: The core 3T PLAY team (from left) Dr Jessica Dehler Zuffery, Dr Siara Isaac, Valentina 
Rossi, Marta Ruiz Cumi, Dr Joelyn de Lima, Dr Yousef Jalali (at the 2024 SEFI conference).
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Other key contributions came from  
Laura Persat, who created and implemented 
the wonderful graphic design. We are  
delighted with how the structure and  
organisation afforded by her design elevates 
the contributions of this book. Dr. Natascia  
Petringa, Dr. Veronica Petrencu and Dr. Shirit 
Cohen provided valuable assistance in the 
early stages of the project. Finally, the support 
from Catherine Janssens, Yuka Nojima, and 
Sarah‐Jane Sobczak from the Philanthropy 
office has been invaluable. Contributors to 
specific activities are acknowledged in the 
relevant chapters.
At the time of writing this, we have facilitated 
workshops for 2500+ students and 1500+ 
teachers and researchers during the three 
years of the project. Downloads of the 8  
playbook chapters from Zenodo has  
exceeded 2200. We are so pleased to see the 
constructive, active engagement with these 
materials from the engineering education 
community. And we look forward to the next 
steps for the 3T PLAY approach.

How to cite this book
Isaac, S. & de Lima, J. (2024). Teaching 
Transversal Skills for Engineering Students: a 
playbook of practical activities with tangibles  
(3T PLAY, Ed.). EPFL Press, Lausanne.  
https://doi.org/10.55430/SJYVJ3TP24

xii

CHAPTER 1 CHAPTER 2 CHAPTER 3 CHAPTER 4 CHAPTER 5 CHAPTER 6 CHAPTER 7 CHAPTER 8

https://doi.org/10.55430/SJYVJ3TP24
























































































































































































































































































































































































CHAPTER 7

LIST OF MATERIALS

HOW TO CITE THIS CHAPTER

Jalali, Y., Alberink, B., Dehler Zufferey, J., and Mondada, F.  
(with Isaac, S., Petringa, N., Winzenried, N., and Tormey, R.). 2024.  
How to support students to develop skills for cultivating psychological 
safety in their teams. In 3T PLAY (Eds.), Teaching Transversal Skills For  
Engineering Students: a practical playbook of activities with tangibles, 
EPFL Press, Lausanne.
https://doi.org/10.55430/SJYVJ3TP24 
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Slides to facilitate this activity 

1x Handout A per student

1x Handout B per student

1x Handout C per student

1x Handout D per student

Mixed selection of classic LEGO bricks, special elements, and minifigure parts, 
and one baseplate for each team to build their group representation

MORE ABOUT 3T PLAY

To learn more about the 3T PLAY project and 
access research output, please visit  
go.epfl.ch/3TPLAY

To access more teaching materials, please visit  
https://zenodo.org/communities/3tplay/records 

http://go.epfl.ch/3TPLAY
https://zenodo.org/communities/3tplay/records
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	• Activity design + development: Dr. Siara Isaac, Valentina Rossi, Dr. Yousef Jalali, 
and Dr. Joelyn de Lima

	• Writing this chapter: Dr Siara Isaac and Dr Joelyn de Lima
	• Graphic design: Laura Persat
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How teachers can use the 3T PLAY 
trident framework to design activities 
that develop transversal skills
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ACTIVITY OUTCOMES

This chapter is designed for higher education teachers. 
It assists them to
1. Identify relevant transversal skills for their students
2. Design a prototype of an activity based on the trident framework to 
    develop students' level for these skills

This playbook contains several activities for teaching transversal skills. 
However, your students might need to, or want to, develop skills that are not  
addressed in these activities. This chapter is designed for just such a situation.  
The activities in this chapter will guide you to identify relevant transversal skills and 
to design corresponding experiential learning activities. Explicit scaffolding using our 
trident framework will ensure that the activity you develop includes the three  
aspects essential for robust skill development: Knowing, Experiencing and  
Learning from experience.
The time necessary for this self-paced activity varies between people, however you 
should expect to invest 60 minutes to complete a first prototype of an activity.

CHAPTER 8
How teachers can use the 3T PLAY 
trident framework to design activities 
that develop transversal skills
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Designing learning activities to develop 
engineering students’ transversal skills
The importance of engineering students’  
transversal skills, and associated desire to  
improve, has been documented from  
students1–4, employers5–10, alumni11,12 and  
engineering accreditation bodies13–15.
Project activities provide engineering students 
with practical opportunities to use procedural 
skills and offer excellent opportunities to  
integrate transversal skills with disciplinary 
thinking. An important limitation is that students 
may find it difficult to perceive the skills as 
distinct from accomplishing the project tasks16, 
a lack of visibility exacerbated when feedback 
and assessment activities do not include  
transversal skills17. It has been conclusively  
documented that, for students to effectively 
develop transversal skills, they need instruction 
on the strategies and methods underpinning 
the skills and not just opportunities to  
practise them18,19. However teachers  
rarely include explicit learning activities for  
these skills20,21.
Previous work suggests that teachers would 
appreciate more practical support on how to 
incorporate opportunities for skill development 
in their courses19,21,22. This chapter provides a 
structured backward design process guide to 
implementing the 3T PLAY trident framework 
(Fig. 1) to design activities that develop  
transversal skills.

Backward Design Process
The worksheets in this chapter constitute a 
backward design approach23 to creating a new 
activity using the 3T PLAY framework for  
teaching 1-2 transversal skills. It provides a 
step-wise guide to identifying desired  
outcomes, specifying how and when students 
should be able to implement the skill, and 
structuring the components to create a learning 
experience targeting the desired skill24.
Briefly, the activities in this chapter follow the 
path below:

Identifying desired results - What skills do 
you want students to develop?
The backward design process starts with  
identifying the desired results. In the context of 
a 3T PLAY activity, this means identifying the 
skills that students will improve/develop as a 
result of participating in the new activity. This 
identification of relevant skills would ideally be 
jointly developed from priorities of the individual 
teacher and the context of their course, the 
program-level outcomes for graduate attributes 
defined for the degree program, and the needs/
priorities of the students. It is, however,  
pertinent to keep the micro-scale of the 3T 
activities in mind. This means that the skills  
targeted should be quite specific and the  
intended improvement be realistic. For instance, 
‘communication skills’ is too broad and  
specifying ‘oral presentation skills’ would better 
assist with structuring an effective activity.  
Similarly, it is unlikely that a 60-minute activity 
could feasibly increase first year students’ skills 
to the level of ‘deliver highly structured and 
engaging oral presentations’. In Worksheet A, 
you will be prompted to first identify and then 
refine a list of transversal skills relevant for your 
own context.

Determine evidence to show learning has 
occurred
Next, we consider how students’ development 
of the skill can be observed. This requires  
articulating the knowledge about the skill 
students should acquire, typical difficulties in 
implementation that they should be able to 
overcome, and the situations they should  
recognise as relevant for implementing the skill. 
The activities in Worksheet A will guide you 
through this process.

Plan the learning experience
Finally, Worksheets B1 & B2 will guide you to 
sequence the elements you developed above 
to create an experiential activity that supports 
students to develop the target transversal skills.

CONCEPTUAL AND PRACTICAL UNDERPINNINGS OF 
THIS CHAPTER
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Figure 8.1: The 3T PLAY trident framework

KNOWING

sharing knowledge and 
concepts that define 
the targeted skills

applying the concepts 
and tools in experiential 
learning

stepping back and 
reflecting about the 
activity enables students 
to transfer their skills

EXPERIENCING

LEARNING 
FROM  
EXPERIENCE

The 3T PLAY trident framework for  
teaching transversal skills
Our trident framework (Fig. 8.1) provides a 
practical structure for teaching transversal skills 
that addresses the issues identified above to 
ensure that students are really learning. Please 
see Chapter 125 of this book for an in-depth  
presentation of the framework.
The three aspects of the trident are
Knowing: the factual knowledge and  
concepts that underpin a skill. The importance 
of providing conceptual knowledge related to 
transversal skills is often overlooked.
For instance, knowledge of different  
persuasive strategies.
Experiencing: focused, low-risk opportunities 
to practise the relevant skills while attending to 
the process, ideally with rapid feedback and a 
chance to iterate.

For example, negotiating to obtain a mutually 
acceptable solution that incorporates your own 
priorities and then doing it a second time to 
immediately apply what was learned from the 
first round.
Learning from experience: meta-cognitive 
and meta-emotional reflection about the  
experience of implementing conceptual  
knowledge and procedural skills. This is a key 
step in transfer, that is in students being able 
to apply or implement what they learn from this 
activity in future situations.
For example, reviewing the experience to  
identify the kinds of arguments that were  
successful in persuading others and reflecting 
on why this experience was similar or different 
to previous negotiations.
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Creating experiential learning activities
To reach our objective of supporting  
engineering students’ to develop robust  
transversal skills, we need to provide them 
with opportunities to practice, to encounter 
authentic challenges, iterate, and reflect on 
their experiences. Experiential learning, where 
students actively apply their knowledge and 
skills in context, is ideally suited to the  
development of transversal skills. Please see 
Chapter 125 for a review of the conditions 
which support effective experiential learning, 
including clear learning objectives, deliberate 
practice, cognitive load, and addressing  
misconceptions.
Your activity should include each of the  
aspects from our trident to ensure that  
students encounter activities that prompt the 
three types of thinking and develop a degree 
of proficiency in the targeted skills that allows 
them to apply them in their next project. Before 
you get started designing your own activity, we 
recommend that you look back over the  
previous chapters of this playbook to identify 
some typical activities for each aspect of the 
trident: Knowing, Experiencing and Learning 
from experience.

Designing an activity is a creative process - 
creativity is fostered by a playful approach, 
collaboration and a bit of silliness. So you will 
make better progress with these worksheets 
if you start with a good mood and allow your 
thinking to make connections. Co-designing 
an activity with a small group of colleagues 
is helpful to stimulate creativity. A backward 
design process is rarely linear. Looping back 
to revise previous steps is normal and even 
encouraged to make your activity more  
consistent and focused.
In the next pages of this chapter, you will find:
	• instructions to start creating an activity using 
the 3T PLAY framework for teaching  
transversal skills (Worksheet A).

	• guidance for designing the temporal structure 
of your activity (Worksheets B1 & B2).

Additional resources in this chapter include 
support for articulating specific and relevant 
transversal skills (Appendix 1) and a  
completed example of Worksheet A  
(Appendix 2). We conclude with a section on 
piloting and revising your activity.
Let’s get started!
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The steps below will assist you to design an experiential learning activity that 
targets the development of students’ transversal skills. You will be guided through 
a backward design process, so Worksheet A starts with you defining the learning 
objective and then considering how to enable your students to accomplish the 
learning objective. 

Design processes are typically non-linear, so allow yourself to bounce forward 
and backward. In Worksheets B1 & B2, you will put your ideas and design  
elements into a timeline to create a coherent activity.

ACTIVITY DESIGN WORKSHEET A
Please allow 40+ minutes for this worksheet.

Skill 1 Skill 2

STEP 1. Identify the transversal skills that your activity will assist students to develop.

a
On a piece of scrap paper, make a list of 4-6 skills that your students should develop during your 
course. If you need a little inspiration, see the list of transversal skills in Table 8.2 in Appendix 1.

b
Use this checklist to remove or reformulate 
non-skills. For additional guidance, see Table 
8.1 in Appendix 1.
	• Is it a skill, involving know-how  
(and not just knowledge)?

	• Is it a skill students can develop  
(and not a personality characteristic)?

	• Is it formulated to point to a specific skill 
(and not a category of skills)?

c 
Review your list to
	• remove skills that are implemented  
differently depending on the discipline. Test 
this by adding 'in discipline' - for instance 
'critical thinking in water infrastructure' 
requires different approaches than 'critical 
thinking in electrical circuits' 

	• highlight skills that are used in multiple  
contexts, important for your course,  
under-developed in the curriculum or  
required by professionals

d
Review the priorities indicated by your highlighting and choose 1-2 ‘target skills’ on which to focus. 
Write these below.
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STEP 2. Identify academic and/or future professional situations that require the students 
to implement each of the target skills. You may, or may not, want to consult the worked 
example in Appendix 2.

a
When do students use this skill? And professionals? Make a list of 2-3 situations for each 
target skill.

b
Which obstacles and difficulties do students encounter when they implement the skills? 
Make a list of 2-3 difficulties for each skill.

c
Based on your responses above, choose the one skill that you will prioritise in the  
development of your activity. Highlight your choice in 1d.

ACTIVITY DESIGN WORKSHEET A

Situations for skill 1 Situations for skill 2

Difficulties about skill 1 Difficulties about skill 2

1

1

1

1

2

2

3

3

2

2

3

3
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STEP 3. What do you want students to take away from the activity? Asking this question is  
fundamental to backward design, where you identify the desired result and then work backwards 
to determine how to help students accomplish this result. 
To clarify what students should learn, imagine one of your students has a job interview and the 
interviewer says, “Tell me about a time when you need to implement [skill] and how you went 
about it.” The interviewer is likely looking for (1) a description of a situation that required this skill, (2) 
a personal account of using a specific strategy related to this skill and (ideally) (3) some insight or 
personal growth arising from their experience. 
In this step of the activity design, you will create reflective questions to help students digest their 
experiences, enabling them to recognise situations that require the target skills, to structure how 
they implement the skills, and to evaluate the effectiveness of the implementation. These  
questions are essential to students’ capacity to transfer what they learn in this activity to their 
coursework and beyond. Transfer is supported when students think about why the skills were 
needed, how they were implemented, and potential similarities or differences with ‘real’ contexts.

b
For students to learn from their experience, they need to perceive the relevant parts of 
the experience and how it connects to the target skill. What would enable students to 
evaluate how well they and their peers implemented the skills?

ACTIVITY DESIGN WORKSHEET A
LEARNING FROM EXPERIENCE

a
What are the key signs that students can use to identify situations in which the target skill 
should be implemented?



198

CHAPTER 8

c
Your responses above should represent the Learning from experience that your students 
need to achieve to be able to transfer (implement the skill in future situations) their learning 
to their next challenge. Reformulate your response to 3a+b as questions directed to  
students, and write them in the Learning from experience box*

ACTIVITY DESIGN WORKSHEET A
LEARNING FROM EXPERIENCE

* In Worksheet B2, you will transfer elements from the coloured boxes to the activity template.  
  It may, therefore, be more convenient to affix sticky notes in the coloured boxes and write on  
  the sticky notes.

LEARNING FROM 
EXPERIENCE
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STEP 4. This step is about creating an experiential activity to allow students to implement  
the transversal skill in a low-stakes environment. It should generate a context for students 
to implement the target skill (review your response 2a) and experience common difficulties 
(see 2b). We have found this step requires creativity and several iterations. If you are having 
difficulty getting started, we recommend adapting an activity already used in this playbook to 
refocus on the development of your target skill. 
For example,

In the Experiencing box*, write a brief description of a learning activity where students can practice 
the target skill and encounter relevant difficulties. Consider including the following details:
	• What tasks will students attempt to complete? What constraints will ensure they encounter  
authentic difficulties?

	• How much time will they have? What materials will they have available?
	• Will they work alone, in pairs, small teams or as a class?

ACTIVITY DESIGN WORKSHEET A
EXPERIENCING

creating a product requires  
organisational and problem 
solving skills.

See Chapter 2 (https://doi.org/10.5281/zenodo.13328621) 
and Chapter 6 (https://doi.org/10.5281/zenodo.11263642).

working in teams requires  
development of collaborative and 
emotional management skills. 

See Chapter 3 (https://doi.org/10.5281/zenodo.10392344)  
and Chapter 4 (https://doi.org/10.5281/zenodo.10731771).

using an object to generate 
interactions. 

See Chapter 5 (https://doi.org/10.5281/zenodo.10931765) 
and Chapter 7 (https://doi.org/10.5281/zenodo.11192095).

EXPERIENCING

https://doi.org/10.5281/zenodo.13328621
https://doi.org/10.5281/zenodo.11263642
https://doi.org/10.5281/zenodo.10392344
https://doi.org/10.5281/zenodo.10731771
https://doi.org/10.5281/zenodo.10931765
https://doi.org/10.5281/zenodo.11192095
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STEP 5. This step is about identifying existing knowledge, frameworks, and tools that can 
help students implement and develop your targeted skill. You may need to do some research 
- for many transversal skills, the ‘tools’ that students should learn to use are mental tools or 
approaches, which can make them difficult to perceive.

a
What advice do you give students when they encounter the difficulties listed in Step 2b? 
What actions do you propose they take?

b
What strategies, models or concepts informed your advice in Step 5a? Write some 
key words in Knowing box* - later, these can guide your research into models, 
strategies or concepts to provide a robust underpinning for students.

ACTIVITY DESIGN WORKSHEET A
KNOWING

KNOWING
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STEP 6. Review your responses in Step 2 and compare them to how you have developed 
Steps 4 and 5.
	• Will students receive guidance or information about how to implement the target skill 
before they experience it?

	• What elements of the activity generate experiences that allow students to reflect on the 
target skill? Will students see the relevance for future scenarios?

	• Will the activity be engaging (even fun) yet challenging?

You may want to revise or edit several aspects of your activity. Separate elements that 
occur at different times by using a separate sticky note for each. If you are making a lot of 
changes, starting again with a blank version of the worksheet might facilitate your thinking.

ACTIVITY DESIGN WORKSHEET A
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ACTIVITY DESIGN WORKSHEET B1

Worksheets B1 & B2 will help you in transforming your ideas from Worksheet A into 
a temporal outline for facilitating the activity. We recommend having your responses 
from the coloured boxes on separate sticky notes or small papers.

STEP 7. Position the 3 aspects of Knowing 
and Learning from experience, and  
Experiencing to create the activity outline  
on Worksheet B2.
a Place the Experiencing sticky note(s) in any 
central circle on Worksheet B2.
b In general, students should have access to 
Knowing elements before Experiencing to 
enable them to apply it and practice the relevant 
skills. Remember the goal is to create authentic  
experiences, where students already have the 
information yet still encounter implementation  
challenges. Place the Knowing sticky notes on 
circles before or after Experiencing depending 
on your objectives.
c Learning from experience about the current 
activity should likely occur after Experiencing.  
If Learning from experience is about how  
students can transfer the skill (implement in 
future situations), place the sticky note near the 
conclusion. For Learning from experience 
activities that leverage students’ previous  
experiences, consider placing this sticky note 
as a pre-Experiencing warm up activity to 
assist students to see the value of this activity.

STEP 8. Creating an introduction and  
conclusion for the session.
a Creating a positive, low-stakes environment 
and having students see the skill as relevant 
is important. Use your notes from Steps 1 + 2 
to create an introduction and/or warm up that 
includes a direct statement of the skill students 
will develop.
b Support students’ consolidation of learning 
with a conclusion that restates the target skill 
and assists them to pivot to future situations 
where they will apply them. If there are  
additional blank spaces on Worksheet B2,  
eliminate or ignore them.

STEP 9. Clarifying the time, mode and  
resources for the activities.
a Determine an overall length for your activity, 
keeping in mind contextual constraints. Record 
the time allocated for each moment of the  
activity at the top of the template.
b The trident framework requires that students 
encounter Knowing, Experiencing and  
Learning from experience activities. Consider 
the cumulative amount of time allocated for 
each of these elements. Does this fit with your 
learning objectives? Should some activities be 
shortened or lengthened?
c For each moment on the template, indicate if 
the class is all together, working alone, in pairs 
or small groups. This is also a good time to  
indicate when slides, handouts or other  
materials will be used.

STEP 10. OPTIONAL: In Step 1c, you identified 
some high priority skills for your students. 
Considering how your activity has developed, 
you may want to integrate the development of a 
second skill. If yes, you should repeat Steps 2-4 
for this second skill as it is essential for students 
to receive adequate structure for Knowing  
and Learning from experience, as simply 
experiencing is insufficient for robust skill  
development.

Congratulations - you now have a first  
prototype of your activity! You likely need to do 
some research to prepare the resources related 
to Knowing and to develop the student-facing  
materials such as hand-outs and slides. For 
recommendations for piloting and revising your 
activity, see the final section of this chapter.
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ACTIVITY DESIGN WORKSHEET B2
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PILOTING, FACILITATING AND REVISING  
YOUR ACTIVITY

Once you have a draft of your activity, and 
before implementing it with students, it is  
advisable to pilot it. A pilot is a small-scale  
preliminary implementation of your activity 
design. The main purpose is to test the activity 
before teaching it in your class and get  
feedback (from multiple perspectives) that is 
useful for considering revisions of your activity.

Piloting the activity
Audience: Invite a diverse audience to  
participate in your pilot. This could include 
students from the target course, students who 
have already taken that course, your peers, 
pedagogical advisors, etc.
Preparation: Plan to conduct the activity as 
you would do with students. Pay attention 
to the facilities in the room and the materials 
needed to ensure that your pilot participants 
get an authentic experience rather than  
having to imagine what they would do in a 
particular scenario.
Time: In Worksheets B1 & B2 you prepared 
the temporal outline. When piloting the activity 
try to stay as close to this plan as possible, 
while making a note of discrepancies in the 
time allotted for each step. Be sure to reserve 
time at the end to get feedback from your 
pilot participants.
Intentional feedback: A key benefit of piloting 
the activity is to get feedback from multiple 
perspectives. Consider how to make it easier 
for your pilot participants to give you useful and 
relevant feedback. This can be an open  
discussion or questionnaire, but prompting 
your participants with specific questions will 

likely produce more actionable ideas.  
Some questions you could use are:
	• Did you receive sufficient information/ 
knowledge related to this skill?

	• What additional knowledge about this skill 
would have been useful?

	• Did you have sufficient opportunities to  
practice the skill?

	• Did the reflection activities/prompts help  
you think of how you could use this skill in 
other contexts?

	• Was the time allotted to the various steps of 
this activity appropriate?

	• Were the instructions clear and explicit 
throughout the activity?

	• Were there any inconsistencies in the  
approach or flow of the activity?

	• Do you have any feedback that can be used 
to improve this activity?

Facilitating students’ learning during  
experiential activities 
Experiential learning activities may require 
teachers to adopt different teaching  
strategies from those they rely on more  
traditional settings. Effective teaching will likely 
involve alternating between facilitation  
strategies that support students to be  
immersed in the activity, refining their own 
processes for resolving difficulties, and  
strategies to prompt students to step back 
and perceive connections across contexts. 
Page 15 in Chapter 125 provides some  
practical facilitation advice. 
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Reflecting on the pilot implementation
In his book “Becoming a critically reflective 
teacher” Stephen Brookfield26 suggests using 
four different perspectives to get a holistic view 
of your teaching. Here, we propose using his 
four “lenses” to reflect on the pilot  
implementation of your activity:
You the teacher: Your critical self reflection is a 
powerful and important source of insight into 
the activity. What were your experiences when 
teaching the activity? What assumptions did 
you make when designing the activity, and 
how did these assumptions play out during 
implementation?
Your students: Understanding how your  
students have experienced the activity is 
important when reflecting on its effectiveness. 
Did they interpret your words/actions in the 
way you intended? Did something  
inconsequential to you seem very important  
to them, or vice versa? Were there any  
differences in the experiences of students  
with different backgrounds?
Your peers: Your peers may share your learning 
goals or have encountered similar challenges. 
Asking them to provide an additional viewpoint 
can bring to light issues – and solutions – that 
escape your gaze. They can also help you  
perceive and evaluate your assumptions.
Pedagogical theory and best practices: This 
is the broadest perspective that you can take.
Consulting the educational literature will allow 
you to evaluate your pedagogical choices in 
light of evidence-based practices. It will provide 
insights into why you might be facing certain 
difficulties, and what strategies you could use 
to overcome them. Additionally, it can help you 
identify which issues you can tackle easily, and 
which are systemic and/or beyond your  
control. A first step towards accessing this  
perspective could be to ask a pedagogical 
advisor to participate in the pilot.

Revising the activity
After piloting and reflecting on the activity, it is 
time to revise the activity. At this stage it is  
important to ensure that your focus remains 
on ensuring students’ learning meets the 
activity outcomes.
While multiple rounds of piloting can help 
further refine the activity, that is not always 
possible. In the absence of secondary pilots, 
you could discuss your intended changes  
with some of the participants in your first  
pilot implementation.
When you teach the activity with your  
students, consider getting additional feedback 
from your students, and then further revising it 
based on that feedback and your experience. 
If you will be teaching it to different audiences, 
consider tailoring it based on the needs and 
prior skills levels of the respective students.
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The ‘transversal’ denomination for transversal 
skills indicates that these skills can be used in 
a wide variety of situations. While not limited 
to specific disciplinary or contexts, how  
transversal skills are applied can differ  
significantly and it is therefore important to 
create contextualised, experiential learning 
opportunities for students to develop these 
skills. While these skills were often called “soft 
skills”, this term has fallen out of favour  
because it implies these skills are easy or 
peripheral, rather than really important.

In Table 8.1 below, we provide a couple  
examples of skills that are not transversal 
skills to assist with developing a clear, shared  
definition of these key skills.

SUPPORT FOR ARTICULATING SPECIFIC AND  
RELEVANT TRANSVERSAL SKILLS (APPENDIX 1)

Non-transversal and non-specific skills Explanation

How electron microscopes produce images  
of samples

This is knowledge and not a skill.
A quick test to identity knowledge is that is 
a theoretical or practical understanding,  
whereas skill is the ability to use  
knowledge effectively in context.

Performing electron microscopy on a  
sample of cellulose

This is a skill but it is more disciplinary or  
technical than transversal.

Self-discipline This is a characteristic that describes a  
person’s tendency to implement several 
skills, such as time management and  
planning. It is not in itself a skill.

Teamwork This is a whole category of skills.  
Help students to develop their skills by 
articulating what specific teamwork skills 
they will practice (collaborative decision 
making, conflict resolution, chairing a 
meeting…)

Table 8.1: Examples of knowledge, disciplinary skills and personal characteristics

Listed in Table 8.2 are some transversal skills that are useful for engineering students and  
professionals. It is not exhaustive, so please do consider additional skills for your teaching.  
It may be helpful to consult a reference list of transversal skills from your institution or  
professional body for further inspiration.
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Communication skills Organisational skills Enterprise skills

Giving oral presentations

Writing reports

Using additional languages 
(spoken, written)

Listening actively

Communicating effectively and 
appropriately across cultures

Interdisciplinary  
communication

Setting objectives

Managing time

Choosing appropriate  
methodology

Creating + recreating plans

Defining + redefining priorities

Delegating tasks

Assessing risks and  
recognising long-term  
consequences

Monitoring progress and  
implementation

Working with other  
professionals

Determining relevant societal 
issues

Applying relevant ethical, legal, 
and safety goals

Interpersonal skills Intrapersonal skills Strategic & innovative 
thinking skills

Collaborating

Taking the perspective of 
others

Managing conflict

Providing appropriate  
feedback to others

Interpreting the emotional 
states of other people

Applying negotiation  
techniques to build consensus 
and achieve desired outcomes

Adjusting behaviour and  
communication techniques  
to other people

Being aware of own internal 
processes (biological,  
emotional, cognitive) and 
apply regulation

Self assessment

Planning learning goals and 
monitoring own progress

Managing priorities

Adapting own actions when 
necessary to achieve a  
desired outcome or to fit  
with the situation

Accepting feedback from 
other people, analyse own 
behaviour according to it and 
change behaviour if necessary

Identifying and defining  
problems

Generating alternative actions 
to be undertaken in a specific 
situation

Generating multiple good  
solutions, taking into account 
the desired outcomes,  
available resources and  
circumstances

Critically analysing actions for 
their contribution to achieve 
specific goals

Creating new strategies when 
existing strategies are  
insufficient

Table 8.2: Non-exhaustive list of transversal skills relevant to engineering students 
and professionals**

** This list has been compiled from internal Swiss Federal Institute of Technology Lausanne (EPFL) materials 
    and other sources, including the CDIO syllabus27 and the Inner Development Goals28.



CHAPTER 8

208

COMPLETED EXAMPLE OF WORKSHEET A  
(APPENDIX 2)

EXPERIENCING

KNOWING

LEARNING FROM EXPERIENCE

SKILLS (STEP 1) 
	• making decisions in a team
	• conflict resolution ****do this one

STEP 3 
	• Was the conflict resolution process 
necessary for your team? why or 
why not?

	• Which steps of conflict resolution 
process were more difficult for you 
and for your team?

	• How did you feel during the  
difficult steps and what  
strategies did you use to  
manage your emotions?

	• Have you previously experienced 
a situation when a similar process 
would have been useful? 

STEP 4 
"Following complicated instructions" 
promise big, exciting reward for best 
team. Task for each team should 
be in 2 parts and require two of the 
same essential LEGO bricks.  
However materials provided to the 
team have only 1 such brick. Have 
students work on their part long 
enough to be invested before they 
discover the missing piece and  
have to do the conflict resolution 
process.

WARM-UP (STEP 8) 
	• How do you usually deal with 
conflict?

	• What makes you more willing 
to address conflict?

SITUATIONS (STEP 2) 
	• final week before project deadline
	• finding roles in new team

DIFFICULTIES (STEP 2) 
	• lots of talking but no progress
	• having to let go of your own ideas
	• managing emotions of self and others

•	 Creative and productive value  
of disagreement in a team

•	 Disagreement as a normal part 
of working together

•	 Process for conflict resolution 
(give steps)

•	 Emotional self management 
strategies
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Chapter development and implementation
This chapter was developed for engineering 
teachers at a Swiss technical university. It was 
then refined and implemented several times for 
engineering teachers, researchers, and  
pedagogical advisors at the same university. 
More than 175 people have used this template 
to develop their own activities. 
It has since been implemented in diverse  
contexts and for diverse audiences including:
Countries
Austria
Belgium
Canada
Denmark
United Kingdom
United States of America
Ireland
Portugal
Switzerland

Audiences
STEM and engineering teachers
Researchers
Doctoral students and postdocs
Curriculum developers
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please visit go.epfl.ch/3TPLAY
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To access more teaching materials or 
to share the activity you have created, 
please visit: 
https://zenodo.org/communities/ 
3tplay/records

Sticky notes

A highlighter

Orange, blue and green pens

While the only essential item to get started designing your activity is a 
way to record your ideas, it may be convenient to have

https://doi.org/10.5281/zenodo.10992806
http://go.epfl.ch/3TPLAY
https://zenodo.org/communities/3tplay/records
https://zenodo.org/communities/3tplay/records
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