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FOREWORD



Reflections that have built the backbone of my doctoral research which focuses on teacher 
training for Technology-Enhanced Learning (TEL) :

FOREWORD

- the main theoretical framework 
Cultural Historical Activity theory (CHAT)

- the foundations of a formative intervention 
inspired by the Change Laboratory methodology

- the main research question
How do teachers transform teaching and learning activity through card-based co-design of TEL 
scenarios ?



Foreword

This presentation proposes to set out the theoretical arguments that lead to 
suggest, for in-service teacher training aiming at technology-enhanced learning, 
a formative intervention based on Learning Designlearning d activity.

Technology-enhanced learning (TEL) refers to the use of technology for teaching 
and learning, including digital literacy and citizenship (Giraudon et al., 2020).

FOREWORD



Pedagogical integration of digital technology into teaching and learning remains an 
important educational challenge (Albion & Tondeur, 2018; Mishra & Koehler, 2006; Stockless 
& Villeneuve, 2017).

Teacher training is recognised to be one of the key factors in the integration of digital 
technology into teaching and learning (Fiévez, 2017; Stockless et al., 2018).   

This research focuses on training modalities and strategies that can support 
in-service teachers in integrating digital technology into teaching and learning.

INTRODUCTION



Main theoretical framework : third generation activity theory (Engeström, 2001, 2009).

Focus on Learning Designlearning activity as a system having as object the integration of 
technology-enhanced learning practices.

This research draws also on contributions of didactics and cognitive science in Learning 
Designlearning.

INTRODUCTION



Third activity theory as a conceptual framework for questioning the development 
of teaching practices in relation to teacher education.

Learning DLearningesign activity as a central activity system for the 
integration of digital technology into teaching and learning.

A formative intervention based on Learninglearning Design activity of 
TEL scenarios.
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Cultural Historical Activity Theory 
(CHAT)

“a practice-based [...] and future-oriented theory” (Sannino et al., 2009, p.3)

“a theory of transformation and development" (Lund & Eriksen, 2016, p.58)

“distinguished by its concern with qualitative transformations in human practice” (Yamazumi, 2013, p.63)

Third activity theory as a conceptual framework
for questioning the change of teaching practices in relation to teacher education
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Transformative agency 

can “act upon, influence, and transform their activities and circumstances” (Kumpulainen et al., 2018, 
p. 28), “in new and creative ways" (Toom et al., 2015, p. 615).

Teachers 

Expansive learning

Teachers can “construct a new object and concept for their collective activity, and implement this new 
object and concept in practice” (Engeström & Sannino, 2010, p.2).

Third activity theory as a conceptual framework
for questioning the change of teaching practices in relation to teacher education

1

In-service teacher training can be an opportunity for teachers to creatively transform their 
practices towards integration of digital technology and education in teaching and learning 
and “learn something that is not yet there” (Engeström & Sannino, 2010, p.2) through 
transformative agency (Engeström et al., 2020; Haapasaari et al., 2016; Sannino, 2015).

as change agents (Juutilainen et al., 2018; Morselli & Sannino, 2021; Priestley et al., 
2012; Tao & Gao, 2017; van der Heijden et al., 2015) 



Epistemic and transformative approach

To design and study a formative intervention that engages teachers “in creative, 
transformative actions” and invites them to take up the "creative challenge of 
designing" (Sannino, 2013, p. 56) a new form of technology-enhanced teaching and 
learning, "by explicating and envisioning new possibilities"(Haapasaari et al., 2016, p. 
233).

Focus on Learning Dlearningesign activity as a creative and agentive activity that can 
participate in an expansive learning process, for the integration of digital technology 
into teaching and learning.
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Third activity theory as a conceptual framework
for questioning the change of teaching practices in relation to teacher education
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Learning design activity as a central activity system
for the integration of digital technology into teaching and learning
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Interplay between the activity systems of the student and the teacher



Figure 1. Interplay between the activity systems of the student and the teacher

Learning design activity as a central activity system
for the integration of digital technology into teaching and learning
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(Engeström et Sannino, 2020, p.2)
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Learning DLearningesign 
activity

Learning design activity as a central activity system
for the integration of digital technology into teaching and learning
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Learning design activity as a central activity system
for the integration of digital technology into teaching and learning
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Learning DesignLearning activity as a creative activity for expansive 
learning
1st point



Figure 2. Interplay between the learning design activity and the systems of the student and the teacher

Learning design activity as a central activity system
for the integration of digital technology into teaching and learning
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Outcome
Teaching-learning (pedagogical) scenario 

Learning DLearningesign activity
driven by the motive of “preparing 
teaching to support student learning” 
(Musial & Tricot, 2020, p. 10).

Tools and signs relevant for designing a pedagogical scenario



Figure 2. Interplay between the learning design activity and the systems of the student and the teacher

Learning design activity as a central activity system
for the integration of digital technology into teaching and learning
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Outcome
Student learning

TeachingTeacher

Mediating artefact
All tools and signs relevant for teaching

Learning

Mediating artefact
All tools and signs relevant for learning

StudentTeaching-learning process

Teacher Learning design
Outcome

Teaching-learning (pedagogical) scenario 

Learning DLearningesign activity
driven by the motive of “preparing 
learning to support student learning” 
(Musial & Tricot, 2020, p. 10).

Tools and signs relevant for designing a pedagogical scenario

It aims at designing an activity 
in which the shared object, 
namely teaching-learning, is 
achieved.

Set of actions and interactions between the 
subjects, teacher and students, and with the 
artefacts (knowledge, pedagogical approaches, 
material and digital tools) to bring about 
teaching-learning process 



Learning design activity as a central activity system
for the integration of digital technology into teaching and learning
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Learning design activity is a creative activity which requires

- a singular (unique) and new articulation of the different components integrated in 
the teaching-learning (pedagogical) scenario;

- the need for the creative solution, the teaching-learning scenario, to meet the 
requirements of value and efficiency (Romero et al., 2017).

Learning design activity can help generating new and context-specific solutions 
(Bonnardel & Lubart, 2019).



Learning design activity as a central activity system
for the integration of digital technology into teaching and learning
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When designing pedagogical scenarios integrating digital technology, teachers are invited to 

create something new 

- in terms of mediating artefacts, either for teaching or for learning, or for both together; 

- in terms of practices that will enable to make use of technology in a way that adds 
pedagogical value to teaching and learning in their context.



Learning design activity as a central activity system
for the integration of digital technology into teaching and learning
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Learning design as “creative practice” (Maina et al., 2015, p.11), is a creative “activity-producing 

activity” (Engeström, 2015, p. 98) that can contribute to teachers' expansive learning.

Teachers can “give rise to something new" (Vygotsky, 2004, p. 7).

Teachers can generate "new concepts and practices" (Sannino et al., 2016, p. 4) for 
technology-enhanced teaching and learning.

Teachers can learn "something that is not yet there" (Engeström & Sannino, 2010, p. 2).



Learning design activity as a central activity system
for the integration of digital technology into teaching and learning
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Learning design activity, an agentive activity conducive to 
the transformation of the teaching-learning activity
2nd point



Learning design activity as a central activity system
for the integration of digital technology into teaching and learning
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Figure 3. Learning design activity as a future-oriented activity
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Learning design activity as a central activity system
for the integration of digital technology into teaching and learning
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“Instructional planning is thinking about the future, doing something now for the future” (Musial & Tricot, 
2020, p. 171). 

Teachers as designers are placed between current reality and possible or even desired future. 

teachers can actualise their desire to transform teaching and learning;

teachers can take agentive actions by reconfiguring, reconceptualising (Engeström, 2011; 
Sannino et al., 2016) teaching and learning.

Through learning design, 

Learning design is “change-oriented” (Maina et al, 2015, p.11).



Learning design activity as a central activity system
for the integration of digital technology into teaching and learning
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“Transformative agency carries a future orientation and involves decision making with both 
immediate and long-term consequences” (Brevik et al., 2019, p. 4).

Through learning design, 

teachers make a succession of decisions (Wanlin, 2009) 

with an immediate consequence : the new pedagogical scenario

and a longer-term consequence : the transformation of teaching-learning activity.

teachers project themselves into a future teaching-learning activity,



Learning design activity as a central activity system
for the integration of digital technology into teaching and learning
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Through learning design,

teachers can contribute "concretely to the change of some specific circumstances" (Sannino, 
2015, p. 1) of the teaching-learning activity by combining in a new way a set of actions and 
interactions between the students and themselves and with the artefacts, including digital 
technologies.  

teachers can take transformative agentive actions directed towards teaching and learning.

teachers can take “intentional transformative actions inventing and using artifacts” - 
digital technologies among others - to control their actions from the outside (Engeström, 
2011, p. 610).



Learning design activity as a central activity system
for the integration of digital technology into teaching and learning
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The pedagogical scenario, an artefact that conditions the integration 
of digital technology into teaching and learning 
3rd point



Learning design activity as a central activity system
for the integration of digital technology into teaching and learning
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Figure 4. Pedagogical scenario as a set of mediating artefacts for the teacher and the students
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LEARNING DESIGN ACTIVITY 

TEACHING-LEARNING ACTIVITY

The scenario is a “cognitive artefact” (Dessus, 2005, p.5), a “macro-instrument” 
(Schneuwly & Ronveaux, 2021, p.6) for the teacher. It consists of a set of mediating 
artefacts, including digital technologies, for the teacher and the students.

The scenario is operationalised in teaching and learning



Learning design activity as a central activity system
for the integration of digital technology into teaching and learning
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The pedagogical scenario is pivotal for “the success of the didactic action in situ (i.e. in the 
classroom), i.e. the success in student learning and its support by the teacher” (Tricot & 
Musial, 2020, p.139).

- learning objectives, some of which may relate to digital literacy and citizenship,

- learning tasks,

- "the teaching-learning configuration" (Tricot & Musial, 2020, p. 135), i.e. teacher-student or 
student-student interactions,

- the pedagogical use of digital technologies in the teaching-learning process.

The pedagogical scenario defines 



Learning design activity as a central activity system
for the integration of digital technology into teaching and learning
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Through learning design, teachers make pedagogical and didactic decisions about the use 
of digital technologies 
in relation to learning objectives and tasks 
and in coherence with the different elements of the situation they are considering.

The outcome of this activity is the pedagogical scenario that is operationalised in 
technology-enhanced learning (TEL) activity.



Learning design activity as a central activity system
for the integration of digital technology into teaching and learning

2

Learning design of Technology-Enhanced Learning as a way to 
expanding a Zone of Proximal Development for teachers
4th point



Learning design activity as a central activity system
for the integration of digital technology into teaching and learning
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Designing TEL scenarios can help expanding a Zone of Proximal Development (Vygotsky, 
1980) towards teachers' Professional Digital Competence (PDC). 

Dimensions of teachers’ PDC 

- subject digital competence “captures how school subjects are affected and afforded by 
digitalisation” (Brevik et al., 2019, p.3);

- didactic and pedagogical digital competence “captures what is specific to each subject when 
taught with and through ICT” and “includes various aspects related to and supporting teaching in 
technology-rich environments” (Gudmundsdottir & Hatlevik, 2018, p.217);

- “Profession-oriented competence” (Gudmundsdottir & Hatlevik, 2018, p.217) is “connected to 
teachers' professional enactment of PDC : how they design lessons, approach assessment,[...] 
conduct classroom management in technologically rich classrooms” (Brevik et al., 2019, p.3).

By designing TEL scenarios in training sessions, teachers can operationalise all the dimensions of PDC.



Learning design activity as a central activity system
for the integration of digital technology into teaching and learning

2

From a CHAT perspective, when it comes to adopting a new element from the outside 
such as digital technologies, the old element “collides with the new one” (Engeström, 
2011, p.609). 

“Such contradictions generate disturbances and conflicts but also innovative attempts 
to change the activity” (Engeström, 2011, p.609). 

Contradictions teachers face when designing TEL scenarios are a "source of change 
and development" (p. 609) and expand towards a Zone of Proximal Development 
(Vygotsky, 1980).



A formative intervention based on Learning design activity of TEL scenarios.3

Re-mediation of learning design activity of TEL scenarios
into a formative intervention inspired by the Change Laboratory methodology



A formative intervention based on Learning design activity of TEL scenarios.3

Re-mediation → modification of the usual "mediational structure" (Engeström, 1994, p. 45) 
of learning design activity

Co-design of TEL scenarios within a team of 
teachers (Voogt et al., 2015, p.262) :
“The collaborative and socially-situated 
dimension in design work ‘requires and brings 
about collective and distributed agency’ 
(Engeström & Sannino 2010, p. 7)” 

Card-based co-design of TEL scenarios 
Characteristics of design activity : 
“ill-definedness, complexity, ambiguity, the 
incomplete and especially the conflicting nature 
of its constraints” (Visser, 2006, p.142)

CARD DECK New mediating artefact

COLLABORATION

New division of labor

Outcome
TEL scenarios

Teachers Learning design

Rules Community

Figure 5. Re-mediation of learning design activity of TEL 
scenarios



A formative intervention based on Learning design activity of TEL scenarios.3

Figure 6. Card-based co-design of TEL scenarios 
within a team of teachers (pilot study).

Figure 7. The card-based design tool : a TEL 
scenario designed during a card-based 
co-design session (pilot study).



A formative intervention based on Learning design activity of TEL scenarios.3

Figure 8. Co-design of TEL scenarios into the phases of a Change 
Laboratory process (Adapted from Virkkunen & Newnham, 2013, p. 17)

Step 3



Step 3

Figure 8. Co-design of TEL scenarios into the step 3 of a Change Laboratory-like process (Adapted from 
Virkkunen & Newnham, 2013, p. 17)

A formative intervention based on Learning design activity of TEL scenarios.3

Doctoral study scope:
a formative intervention 
inspired by the Change 
Laboratory methodology



A formative intervention based on Learning design activity of TEL scenarios.3

Figure 9. Transforming teaching and learning through card-based co-design of TEL scenarios into a Change 
Laboratory-like intervention



CONCLUSION

Four characteristics of learning design activity of TEL scenarios

- a creative activity;

- an agentive and transformative activity;

- pedagogical scenario conditions the integration of digital technology into teaching and learning; 

- activity system that opens a Zone of Proximal Development (Vygotsky, 1980) towards 
teachers' Professional Digital Competence.

Card-based co-design of TEL scenarios into a Change laboratory-like intervention
to trigger transformative agency (Engeström et al., 2014; Engeström & Sannino, 2013; 
Haapasaari et al., 2016; Virkkunen, 2006) and expansive learning (Engeström, 2015; 
Engeström & Sannino, 2010) oriented towards transformation and reconceptualisation 
(Engeström, 2011; Sannino et al., 2016) of teaching and learning with digital 
technologies.



Thank you for your attention.
@cduret
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