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Abstract This paper draws on an empirical work dedicated to discussing a theoretical
model for design-based research. The context of our study is a research project for the
design, the implementation and the analysis of Insectophagia, a digital role-play game
implemented in secondary schools. The model presented in this paper aims at concep-
tualizing researchers’ and practitioners’ relationships with the notion that knowledge
development takes place at a meta-didactical level when the participants develop a
shared practice and a shared discourse on practice (a common praxeology). This is done
through collaboration and teacher-centered design of innovative learning settings. This
model emerges from a double approach: (1) a literature review on collaborative
research in education and, (2) an analysis of the verbal interactions of practitioners
and researchers involved in the project. The study emphasizes the development of
knowledge among participants. It also emphasizes the importance of knowledge
brokering for filling the gap between research and practice and thus, for the adoption
of digital technology by practitioners.
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1 Introduction

Despite the widespread rhetoric about the positive impact of digital technologies on
education and proactive educational policies in many countries, school adoption of
Information and Communication Technology (ICT) is less developed than expected by
policy makers. In addition, Bthere has been no appreciable improvement in student
achievement in reading, mathematics or science in the countries that have invested
heavily in information and communication technologies for education^ (OECD 2015).
It has been advocated that one of the numerous reasons impeding technology adoption
and technology efficacy is that, due to the gap between practice and research, teachers
face difficulties to seize the opportunities offered by digital technology. Educational
technology research is considered to be disconnected to the needs of practitioners and
to offer little systematic advice (Amiel and Reeves 2008). Research is also considered
to produce an increasing body of knowledge which does not address the complexity of
educational contexts and the challenges faced by practitioners (Ibid.).

Within this context, design-based research (DBR) offers opportunities to address the
complexity of learning with digital technologies. Indeed, in the field of educational
technology, DBR promotes a new perspective for overcoming the dualism between
practice and theory by merging pragmatic and theoretical issues. By taking a resolute
concern for the value of educational research, DBR is therefore expected to connect
education, research and technology.

Researchers have paid considerable attention to DBR as an emerging methodolog-
ical paradigm. However, DBR still lacks theoretical assumptions about how it enables
for knowledge development. Recent papers on DBR mainly focus on hand-on consid-
erations and the description of frameworks aiming at guiding the research process.
Nonetheless, few of them address the underlying theoretical models that explain how
collaborative design and tests in ecological contexts foster knowledge development. In
addition, systematic and empirical recordings of DBR processes are rare and we lack
empirical evidences about how these processes are carried out. We also lack empirical
evidences about their impact on knowledge development and teaching practices. We
consider this issue to be particularly important for the design of digital educational
resources adapted to their users (teachers and students).

This paper aims at contributing to the filling of this gap. We suggest a model
dedicated to conceptualizing relationships between researchers and practitioners with
the notion that knowledge development takes place at a meta-didactical level. Partic-
ipants reach this level when they develop a common praxeology (a common discourse
on a shared teaching practice) through collaboration, for the design and implementation
of innovative learning settings based on digital technology. This paper also draws on an
empirical work dedicated to recording and to analyzing researchers-practitioners inter-
actions with two perspectives: the description of the participants’ praxeologies (ie.
practice and discourse on practice) and the analysis of the debate which enables for
their evolution. Our work aims at testing the praxeological model. We want to know if
the praxeologies of the different participants to a DBR project (practitioners and
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researchers) evolve and converge during the time dedicated to collaborative design and
experimentation in real contexts. We also want to know to what extend this evolution
participates in knowledge development.

In the first section of this paper we draw the theoretical foundations and paradigmatic
questions of DBR. A literature review enables for the presentation of a model aiming at
conceptualizing collaboration between researchers and practitioners. This model also
conceptualizes the consequences of this collaboration in terms of knowledge develop-
ment. The second section describes our research setting based on the recording of
participants involved in a research project. This project aims at designing a digital learning
game for secondary education.We discuss the data collected in the third part of this paper.

2 Design-based research

2.1 Design-based research, a collaborative research methodology

In a work published in a French Journal, Sanchez and Monod-Ansaldi (2015) state that
design-based research inherits from a long tradition of collaborative research method-
ologies. The rise of design-based research in the early 2000 is associated with the
development of ICT for educational purposes. For design-based research (DBR)
practitioners are not considered to be Bsubjects^ of a study or Bperformers^ of
pedagogical solutions developed by researchers. They are stakeholders involved in
an entire research project. They participate in the formulation of research questions and
hypothesis based on problems that emerged from their teaching experience. They
collaborate for the design of a pedagogical solution based on theoretical models
developed by researchers. They are responsible for the implementation of this solution
and may be involved in gathering data. They also participate in workshops dedicated to
discussing and to giving meaning to the data collected. The role of researchers is also
slightly different than usual. They are themselves deeply involved in the design of an
innovative solution and temporary focused on pragmatic issues, at least during the
phases dedicated to design and implementation.

As a result, DBR was defined as a collaborative and finalized research methodology
early on:

BWe define design-based research as a systematic but flexible methodology aimed
to improve educational practices through iterative analysis, design, development,
and implementation, based on collaboration among researchers and practi-
tioners in real-world settings, and leading to contextually-sensitive design prin-
ciples and theories. The five basic characteristics: (a) pragmatic; (b) grounded;
(c) interactive, iterative, and flexible; (d) integrative; and (e) contextual^ (Wang
and Hannafin 2005)

DBR differs from other approaches in the following main characteristics (Design-
Based Research Collective 2003):

– Collaborative: participants develop a common view of educational objectives
addressed by the project. They build an agreement for the design of innovative
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tools and a common understanding of the theoretical background needed for the
development of these tools.

– Iterative: the design of the application results from several steps that combine
design and analysis for flexible design revisions.

– Experimentation in naturalistic contexts (Cobb et al. 2003) enabled by the partic-
ipation of practitioners involved in the whole process.

Reeves (2006) also emphasized the complexity of the problems addressed and the
strong link between DBR and design methodologies:

B[DBR aims at] addressing complex problems in real contexts in collaboration
with practitioners; integrating known and hypothetical design principles with
technological advances to render plausible solutions to these complex problems;
and conducting rigorous and reflective inquiry to test and refine innovative
learning environments as well as to define new design principles^ (p. 58).^

Therefore, in the area of the uses of digital technology in education, DBR has close
relationships with software design methodologies that aim to take into account end-
users by integrating them in a development team at the early stages of a project. Agile
methodologies (Highsmith 2002) and user-centered methodologies (Norman and
Draper 1986) are two examples of methodologies aiming at improving the reliability
of digital artefacts. Within the educational field, DBR consists of a teacher-centered
design approach. However, different stakeholders may be involved depending on the
objective of the study: experts of the knowledge that students are expected to learn,
software developers, students themselves and any person who possesses knowledge
that might be taken into consideration for the design process.

Nevertheless, DBR objectives are not limited to pragmatic issues such as the design of
learning or learning materials. The experiments that are carried out aim to test or refine the
theoretical models developed by the researchers and, possibly, to create new ones. Thus,
in the field of education, DBR addresses theoretical problems with targeted research by
carrying out empirical studies dedicated to testing hypotheses. This means that, research
on development and theoretical research may not be opposed but rather articulated.

DBR inherits from a long tradition of collaborative researches since the 70s but also
results from disruption from previous approaches in particular regarding the role played
by teachers. DBR differs from action research (Lewin 1946, Corey 1953, Bargal 2006)
since the objectives are focused more on theoretical issues and generalizable results.
DBR also differs from didactic engineering (Chevallard 1982, Artigue 1992) and
design experiment (Brown 1992) by the way relationships between practitioners and
researchers are envisaged. For DBR, practitioners are considered to be co-designers and
not only performers of a learning scenario designed by researchers. Similar approaches
of DBR, with different designations, emerged at the same period: design science
research (Hevner et al. 2004), design research (Cobb 2001), design and developmental
research (Richey and Klein 2007; van den Akker 1999) and formative research
(Reigeluth and Frick 1999). They aim at combining Bwhat is effective.^ (design) and
Bwhat is true.^ (research) (Hevner et al. 2004).

Thus, DBR also results from disruption from previous approaches in particular
regarding the role played by teachers. DBR is grounded on close collaboration between
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practitioners and researchers. It aims at articulating research and practice and considers
practice to be a condition but also a means for carrying out research. In the following,
we advocate for a theoretical model to analyze its collaborative dimension and its
effects on participants’ knowledge.

2.2 Design-based research as shared praxeologies

In this section we present a theoretical model aiming at describing how new
knowledge is produced by design-based research. In a recent article, Sanchez
and Monod-Ansaldi (2015) proposed a collaborative model built on the meta-
didactical transposition framework (Aldon et al. 2013). This model aims to
conceptualize the relationships between researchers and practitioners with the
notion that collaboration occurs through the sharing of praxeologies (Fig. 1), in
other words through developing a common practice and a shared discourse on
practice (Sensevy et al. 2013, Aldon et al. 2017). According to Chevallard (1999),
a praxeology is organized in two levels

– The know-how (praxis) that explains practices (i.e. the tasks performed and the
technique employed).

– The know-why or knowledge (logos) that describes explains and justifies practices
from a technological and theoretical point of view.

According to this model, the collaboration between researchers and practi-
tioners occurs at didactical and meta-didactical levels (i.e. assumptions, explana-
tions and justification of the didactical level). For example, decisions are taken
about the tasks performed by teachers and students. This collaboration encom-
passes agreements regarding (1) what (tasks) should be performed by the teacher
or the students, (2) the way the tasks will be performed (techniques), (3) the
justification about the selected techniques (technology) and (4) the theoretical
background framing the whole practice and justification (theory). In terms of
developed knowledge, the expected results are both:

Fig. 1 DBR as sharing praxeology
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– Pragmatic: new practices are developed, new tasks performed, new technology
employed.

– Theoretical: the hypothesis embedded in the learning situations are confirmed or
infirmed. The theoretical models are refined.

This knowledge might be incorporated into the participants’ praxeologies. They are
expected to evolve according to the knowledge shared during collaboration and gained
through classroom experimentations. Collaboration between researchers and practitioners
depends on the capacity to mobilize specific methodologies that foster this collaboration.

2.3 Context of the case study: Design and implementation of a digital role-play
game

JEN.lab project aims to offer innovative perspectives for learning based on the design of
digital epistemic games (JEN). Digital epistemic games intend to foster epistemic interac-
tions (i.e. explanatory and argumentative interactions that play a role in the co-construction
of scientific knowledge) that take place when players collaborate (Sanchez 2017). They are
based on digital technology and simulate a real context in order to offer the learner/player the
opportunity to deal with complex situations and ill-structured problems (Sanchez and Emin
2014; Shaffer 2006). JEN.lab project is founded by the French government and takes place
in a specific school called AeP1 (Associated educational Place).

During this 3 year project, workshops are dedicated to defining the learning
objectives, to designing the game universe and the gameplay for a digital role-play
game called Insectophagia. The workshops are also dedicated to discussing the analysis
of the data collected during experimentations carried out in real school contexts and to
iteratively revising the game. The methodology adopted for game-design is built on
user-centered methods (Norman and Draper 1986) such as persona (drawing of an
archetypal player) and brainstorming sessions. Tailored tools are also conceived for
specific purposes. For example, the game scenario is collaboratively designed and
described with a diagram called Player-Flow (Fig. 8). Researchers (from computer
science and educational sciences) and secondary teachers participate in the workshops.
Insectophagia is a game covering sustainable development principles. The game is
based on the use of different digital artifacts (digital tablets for outdoor activities,
computers in classroom) and paper-based activities. The game is designed for 15 to
17 years old students. The global objective, for each team (composed of 3 or 4 learners)
is to create a start-up company, specialized in insect-based food production. The game
lasts approximatively 7 weeks (18 h) depending on the school. Rewards (points,
bonuses, badges…) depend on how the team of players manages to deal with environ-
mental, social and economic issues. However, it is possible to make mistakes without
real consequences. As a result, players are encouraged to continue trying and to find
innovative solutions for insect farming and trading.

The project concentrates on three main objectives.

(1) A digital epistemic game is developed and tested within an ecological context
with a large sample of participants. It is expected that the students will develop a

1 http://ife.ens-lyon.fr/lea/lea-english-version
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more complex and realistic view of sustainable development (the interplay be-
tween environmental, societal and economic issues).

(2) It is expected that a generic and theoretical model of digital epistemic games
emerges from these empirical experimentations. This model is intended to serve as
a basis for the design of digital epistemic games.

(3) A design-based research methodology is developed and tested. This methodology
attempts to combine pragmatic (the design of the game) and heuristic issues (the
analysis of the impact of the game).

The objectives of the project and the underlying theories have been ex-
plained to the different participants to the project during a quick-off meeting.
It is expected that the game will be collaboratively designed by researchers and
teachers.

In our study, DBR is both a means (the methodology adopted for the research
project) and a research topic (we want to understand how this methodology can be
implemented and what effects result from this implementation). Collaboration takes
place in a specific place named Blaboratory for digital innovation in education^. This
laboratory offers different amenities and methodologies to foster collaborative work
and creativity.

2.4 Objectives of the study and research questions

Our work field-tests the meta-didactical model of collaborative research. We observe if
the different participants’ praxeologies converge during the workshops dedicated to
designing learning settings and discuss the results that emerge from the classroom
experimentations. We aim to identify shared praxeologies, i.e. a common point of view
on what should be done and how it should be done (praxis) and also why it should be
done this way (logos). Therefore, we analyze how the praxeologies of the participants
evolve during the project and to what extent this evolution participates in the develop-
ment of knowledge. As a result, our objectives and research questions are the
following:

– Characterizing the praxeologies of the participants in the project i.e. identifying
how researchers and practitioners envisage educational practices and their justifi-
cation. What tasks do they want to implement? How do they justify these tasks?

– Identifying to what extend the participants manage to reach an agreement on praxis
and its justification;

– Describing this process from an argumentative perspective and identifying the
phases of bargaining sequences. How participants manage to develop common
praxeologies?

– Linking the evolution of the participants’ praxeologies to the research process in
terms of new design principles, technology integration and new conceptualizations
(knowledge development)

The purpose of this article is not to analyze the efficiency of the digital game
developed during the project but to understand how it is possible to address the gap
between researchers and practitioners during a design-based research project.
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3 Methodology for the praxeologies analysis

3.1 Data collected

The data collected encompasses the videotaping of four workshops that arose for the
first iteration of the project. The project started in June 2014 and, until December 2015,
eleven workshops were dedicated to this first iteration. During spring 2015, 14 teachers
in 4 secondary schools with 96 students implemented and tested the first version of the
Insectophagia game. We videotaped two workshops before school experimentations in
October and November 2014. We also videotaped two additional workshops in No-
vember and December 2015. The data analyzed for this paper comes from the October
2014 workshop and November 2015 workshops. We selected and transcribed two one
hour excerpts. Thus, there is a one-year gap between these workshops and, during this
year, teachers and researchers beneficiated from the opportunity to meet and to gain
experience from experimentations carried out in different schools.

We selected the excerpts according to the following criteria:

– The different participants collaborate for the design or the re-design of the game.
– They can be considered as stakeholders. They are involved in school

experimentations.
– The participants are focused on a common issue. For this paper, we selected

discussions that relate to student assessment. Practitioners and researchers discuss
how assessment might be taken into account for this specific game-based learning
approach.

Among the contributors of this paper, one is the principal investigator of the project,
another one did not participated in the first iteration, and two did not participate at all in
the project.

3.2 Praxeologies analysis

We coded the transcriptions of the videotapes according to a 4 dimensional grid based
on the praxeological model. The praxis relates to the (1) tasks performed both by the
students (players’ tasks) and by the teachers (game masters’ tasks). The praxis also
relates to the discussion about (2) how the tasks will be performed (workshops
dedicated to game-design) as well as how the tasks were performed during school
experimentations (workshops dedicated to discussing what happened and what should
be changed). The logos relates to the justification of the praxis from (3) technological
and (4) theoretical points of views.

The transcriptions were collaboratively coded by two researchers. A third researcher
revised the first tagged version. The tagging is driven by the following questions:

– The task (what?): what should have been done in the classroom? What do we want
to do? What will the students do?

– The technique used to perform the task (how?): how did the students and teachers
performed the task? How did they want to perform the task? How did we want the
students or the teachers to perform the task?

2812 Educ Inf Technol (2017) 22:2805–2824



– The technology (ie. the justification of the technique) (why?): why did they choose
this technique to perform the task? Why should this task be performed this way?

– The underlying theoretical assumptions (why do we think that?): Why do we think
that this task had to be performed this way? Why do we think that they should use
this way to perform the task?

A praxeology is summarized by the answers provided to 4 questions according to
the scheme described by Fig. 2.

3.3 Negotiations analysis

To better understand how participants manage to develop shared praxeologies, we took
an argumentative perspective. We also coded the transcriptions of the videotapes
according to the interactional negotiation framework (Firth 1995; Kerbrat-Orecchioni
2005; Maynard 1984). Negotiation is considered to be a more or less local process,
which may emerge when a disagreement appears between two participants about a
particular issue of the interactions, and when the objective of the process aims at
reducing this disagreement (Kerbrat-Orecchioni 2004).

According to Traverso (2005), negotiation starts at the third round of the discussion
when the disagreement crystallizes: (1) Participant A made a proposal to participant B.
(2) Participant B rejects the proposal and made a counter-proposal. In case of disagree-
ment crystallization (3) participant A rejects the counter-proposal and then, the nego-
tiation starts.

According to Maynard (2009), negotiation is embodied in bargaining sequences that
consist of a proposal or offer plus a preferred response (acceptance), a next-preferred
response (counterproposal), or a dispreferred response (rejection). Thus, a negotiation
process encompasses (Kerbrat-Orecchioni 2004):

– At least two proponents involved in the disagreement. They may be assisted by a
third person playing the role of a moderator,

– An object to be negotiated,
– Discursive procedures aiming at resolving the disagreement,
– A final state (success, in case of rallying opinion or compromise, failure in case of

standstill or dispute).

Bargaining relates not only to facts and opinions but also to issues and ways for
communicating, participants’ identities, powers, and even their opinions about negoti-
ation itself (Kerbrat-Orecchioni 2005). The analysis of the negotiation that takes place
during the workshops allows understanding the participant’s concerns (what topics are
discussed?), their involvement, their positioning and their interactional roles (who

Fig. 2 Different dimensions and questions of a praxeology
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argues? Who does not discuss?Who opposes?Who is themediator?). Furthermore, objects
that are negotiated are also sources of information to measure the evolution of the different
praxeologies: which objects stabilize? Which objects are abandoned? Negotiations are
mainly implicit but may become explicit (becoming synonymous with bargaining) through
discursive or meta-discursive interactions. As a result, negotiation analysis enables for
understanding the processes that take place when participants’ praxeologies evolve. In
particular, we want to identify participants who play a key role in this regard.

The transcriptions are coded by a single researcher and tagged with the following
categories: proposal, counter-proposal, bargaining sequence, acceptance, rejection,
alignment and nonalignment of the sequence’s ending (Maynard 2009).

4 Praxeologies and knowledge development

In this section the results of the study are reported and discussed according to our
research objectives. The analysis focuses on three main results that emerged from the
data collection: (1) the participants’ praxeologies evolved during this first year of the
project, this evolution consists of the development of brokered knowledge (Meyer
2010) regarding how digital technology enables for assessing the students. (2) Some
participants play the role of brokers in this regard. (3) The teachers developed a more
autonomous approach for their teaching practices and acquired freedom.

4.1 Toward shared praxeologies

How do the participants’ praxeologies evolve during the project? Do teachers and
researcher manage to find an agreement? And if so, how shared praxeologies partici-
pate to knowledge development? In the following, we compare the teachers’ praxeol-
ogies for the November 2014 workshop (WN14) and December 2015 (WD15)
workshop.

In November 2014 the participants to the workshop are 6 teachers (P2 to P6) and a
well experienced in research on game-based learning (P1) secondary school teacher.
Indeed, she already participated in international research projects and gave talks for
international conferences. She shares her time partly in teaching geography and history
in a secondary school and partly in participating in a regular research team. At the same
time, she is also writing her second master degree thesis (supervised by a researcher
involved in the project). She is responsible for the organization of the workshops
dedicated to game design. She already met the teachers involved in the project during
a teacher training course about game-based learning that she gave during the previous
year. As a result, she occupies a pivotal position in the project. On the one hand, she is a
well-experienced teacher with a concrete practice in implementing a play-based peda-
gogy. On the other hand she is experienced in research and she possesses knowledge in
educational sciences. In addition, she has a specific background on game-based
learning theories.

During this workshop dedicated to designing the game (WN2014), the participants
discuss a specific task (question: what?). They discuss how assessment should be
implemented and the negotiation starts with a disagreement. The main concern
discussed during this excerpt is how and when grades should be assigned to students.
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In response to the technique that should be implemented (question: how?) P1
considers that grades should be assigned after the game session when Byou leave the
game and then you assess the skills developed by the students^ (proposal). The
underlying theory (question Bwhy?^) comes from the literature on game-based learning:
BFrivolity is considered to be a core characteristic of a game^ (Brougère 2000). The
learner/player can makemistakes without real consequences and he/she is encouraged to
continue trying (Gee 2003). Assigning grades to students Bis a bit tricky because it kills
the game^ (P1). She proposes that the students Bwill be not rated and the assessment of
the skills developed during the game will take place later on^. According to her opinion,
the justification is that Bthey learn something and they develop specific skills […] that I
will assess later on^. In other words, there is a time dedicated to playing and to learning
and a time dedicated to assessing students (after the game session). The praxeology of
this participant is summarized by Fig. 3.

The discussed task (T) relates to students’ assessment. The proposed technique (τ)
for students’ assessment consists of carrying assessment after the game session. From a
technological perspective (θ) the justification is that playing is a time dedicated to
learning and that assessment should not be carried out during game sessions. The
underling theory (Θ) is that play should remain frivolous (i.e. without negative
consequences).

Participant 2 proposes a different response to the question Bhow?^. She rejects this
proposal and makes a counter-proposal. There is a disagreement crystallization about
when and why assessment should be carried out differently. P2 considers that the game
booklet is useful Bfor assigning grades to students or whatever… it is really easier^ and
proposes to collect data from the booklet. She justifies her opinion with an argument:
for teachers, it is compulsory to assess the Blearning outcomes^. The praxeology of
participant P2 is summarized by Fig. 4.

Other participants are less involved in the negotiation process. However, the tran-
scription shows that they share praxeologies with P2. For example, P3 considers that
BWe need to be clear regarding this issue^ [how students will be assessed]^. She tries to
find a compromise and suggests to alternate time dedicated to playing and time
dedicated to assigning grades to the students Bwith periods dedicated to assessing the
learning outcomes but not during the game sessions^. In response, P4 emphasizes that
Bfor a long time, the students will not have any grades. In respect to the parents and for

Fig. 3 Praxeology of participant P1 (WN14)

Fig. 4 Praxeology of participant P2 (WN14)

Educ Inf Technol (2017) 22:2805–2824 2815



the class councils, na na euh: :: (she breathes air by moving her face backwards). We
will have to argue!^

At the beginning of the excerpt, P1 provides arguments from a theoretical level (why do
we think that?). She underlines the needed frivolity of the game. However, she quickly
moves to arguments that consist in suitable techniques for overcoming the difficulties that
the teachers may encounter. By doing this, she demonstrates that she has some knowledge
from real-school conditions. The debate ends with a proposal expressed by P1: BWe will
provide information to parents and there will be something to ratify: your students won’t
be rated during the time dedicated to game sessions and assessment will be carried out
afterward^. Two teachers, P4 and P7 (but not P2), expressed their agreement (alignment).
However, it is not clear to what extent they agree with P1’s proposal.

The second excerpt was recorded one year later after 9 additional workshops and
school experimentations of the first version of the game. During this workshop the
same issue emerged: BWhen and how students will be assessed?^ The work aims at
designing the next version of the game by taking into account the experience gained
during school experimentations. The workshop consists of completing the player-flow.
A player-flow is a diagram indicating the different missions assigned to the players, the
tasks performed by the players, the resources needed to perform the tasks and the
feedback provided by the game. In October 2015, the participants of the workshop are
two researchers (R1 and R2), 5 teachers (P2 to P5) and the same well experienced in
research on game-based learning (P1) secondary school teacher.

R1 expresses that it is important that, thanks to the feedbacks provided by the game,
Bthe player has the feeling to make progress or not, that he or she gets the opportunity
for self-assessment regarding the progress he or she made within the game^. R1
explains that a new online platform should be designed because Bit is an efficient
way [for the teachers] to reward the players with points and bonuses^ (proposal). The
underlying theory consists of the fact that games are assessment systems adapted to
formative assessment (Gee and Shaffer 2010). The praxeology of this participant is
summarized by Fig. 5.

P1 expresses opinions that are explicitly agreed by P3. She considers that it is
important to take into consideration the Bfeedback issue^ and that this task should be
performed by the teachers (acceptance and bargaining sequence). She also states that a
Bscenario might be designed^. Figure 6 describes P1 and P3 praxeologies.

Fig. 5 Praxeology of participant R1 (WD15)

Fig. 6 Praxeology of participants P1 and P3 (WD15)
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During this workshop, P2 expresses a totally different opinion than one year before.
Based on the experience gained from school experimentations, she underlines that
Brating the students is not so important; however they [the players] were eager to win!^
She also emphasizes that assessment Bshould not be arbitrary^ (i.e. based on Bplayers’
achievements^). She proposes a technique for assessing players: Bthere is an easy way,
the bookmark^. She means that, at a specific level, the players are asked to bookmark
information and that, based on the relevance of these bookmarks, the teacher might
provide feedbacks to the students. Figure 7 summarizes P2 praxeologies.

Based on the data recorded during the workshops, there are too few data collected
from R2 and other teachers to give a precise description of their praxeologies. However,
they mainly participated in agreeing to the proposed solutions (alignment). The different
participants reached a consensus for formative assessment. Everyone seems to consider
that the autonomy of the player results from the feedbacks provided by the game so that
he/she can assess his/her way of thinking and behaving. The theories that support
teachers’ decisions evolved during the first year of the project and, though they enable
for a consensus for the design of the game, they still differ from the researchers’ theory.

4.2 Classroom practices and academic publications

The evolution of teachers’ and researchers’ praxeologies is confirmed by the exami-
nation of the teachers’ practices during school experimentations and the analysis of the
game material designed by the team. This is also confirmed by the ideas expressed by
the researchers in the papers published during the project.

From a research perspective, a major result of the project is a complete revision of
one of the main objectives. The collaboration between researchers and secondary
teachers made apparent that the difficulties faced by the teachers to implement a game
were not a matter of game-design but merely a matter of play-orchestration, a similar
issue to classroom orchestration (Dillenbourg 2013). Thus, the research team operated a
shift from a game-based to a play-based perspective and a theoretical model of a digital
epistemic game emerged. This global and dramatic change observed at a macro-level
analysis is also visible at a micro-level through the analysis of the voicing of the
participants during the workshops. After the 2 year project, a position paper on a
platform called Play Management System (PMS) (Sanchez et al. 2016) was published.
Indeed, the shift from a game-based to a play-based perspective enabled for the
conceptualization of an Bintegrated system designed to support both players and
teachers to deliver, use, manage and track play situations^ (Ibid.).

From the teachers’ perspective, a major result of the project is a renewed point of
view about game-based learning. They moved from the idea that game-based learning
consists of implementing a game into their teaching practice to the notion that they have
to play the role of a game master. Indeed, they define assessment as rewarding players

Fig. 7 Praxeology of participant P2 (WD15)

Educ Inf Technol (2017) 22:2805–2824 2817



with points, bonuses and badges. Thus, during the project, theoretical results have been
produced. They consist of a renewed approach about game-based learning. This
approach is more focused on the player and on the interactions that emerge during
play. They also consist of a better understanding of the roles played by the teachers.

The first version of the PMS is a paper-based version called game booklet. This
booklet encompasses the information needed to play. Assignments and resources
required for the different levels of the game are provided. This booklet also specifies
the criteria that are used to reward the players. The criteria take into consideration
students’ achievements (quality of insect farming and trading project) and how sus-
tainable development is taken into consideration (environmental, societal and economic
consequences of the decisions taken by the players). A page of the booklet is dedicated
to collecting points, bonuses and badges earned by the team. The students are not rated
during game sessions. However, the booklet enables the teachers to integrate students’
formative assessment into the game scenario. Rather than assigning grades to students,
the teachers reward the successful players with points, bonuses and badges.

The Player Flow collaboratively drawn during the workshops (Fig. 8) illustrates that
players’ assessment is now integrated into the game scenario. Assessment consists of
specific feedbacks provided by the teachers (Bgame master^) to the students (Bteam^).

These observations confirm the data collected from the workshops. The praxeol-
ogies of the different participants about students’ assessment evolved during the first
year of the project. First, this issue was dramatically reframed. The issue is not a matter
of rating students anymore but a matter of designing specific feedbacks. These feed-
backs are considered to be useful for self and formative assessment. In addition, some
common features emerge. It becomes evident that the teachers are responsible for
providing feedbacks and that these feedbacks enable for implementing formative
assessment.

Fig. 8 Excerpt of the Player-Flow (level 1 of the game) (Translated from Jouneau-Sion 2015)
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4.3 The crucial role of the broker

The analysis of the participant praxeologies and the negotiation process makes it
apparent that P1 played a crucial role during the workshops. She is in charge of the
knowledge that ought to be taken into account for the design process and she is
engaged into a bargaining sequence aiming at finding a consensus. The selected excerpt
shows that she first tries to convince with arguments at a theoretical level: B[assess-
ment] kills the game^. However, later on, during the negotiation, she moves to
arguments at a technical level and explains how, concretely, the issue should be
addressed. In other words, she makes it possible for a knowledge transfer from the
academic field to the practitioners involved in the design and the implementation of the
game to exist. This knowledge transfer is bidirectional. By fostering teachers-
researchers interactions she also makes it possible for academics to get a better
understanding of the constraints faced by teachers.

This transfer encompasses a disagreement crystallization (Traverso 2005) about a
specific task and discursive procedures dedicated to resolving the disagreement. This
transfer also encompasses reformulation and translation. P1 is aware that practitioners
face institutional constraints (i.e. grades are compulsory). She does not deny this issue.
She knows that it is an important issue for teachers and she proposes an alternative
option (i.e. a message for parents). So, she is able to be focused on pragmatic issues and
to propose concrete solutions. In addition, during the WN14 workshop, she expresses
the theoretical background (i.e. frivolity of play) in terms of concrete decisions that
should be taken for game design Btime dedicated to playing separated from time
dedicated to assigning grades to the students^ (P1). She also reformulates the ideas
expressed by teachers so that the researchers will understand the teachers’ needs. For
example (excerpt from WN14 workshop), she translates ideas expressed by teachers
into theoretical concepts: BP3 needs to link the business creation [a specific phase of the
game] to collaborative learning^. As a result, the circulating knowledge between
researchers and teachers can be named brokered knowledge (Meyer 2010). For this
author, Bbrokered knowledge is knowledge made more robust, more accountable, more
usable; knowledge that Bserves locally^ at a given time; knowledge that has been de-
and reassembled.^ (p. 123). Indeed, this knowledge results from a complex process
which encompasses the deconstruction of the knowledge owned by the participants and
the emergence of a new knowledge which takes the form of praxeologies shared by
researchers and practitioners.

The analysis of the debate devoted to discuss how and when students will be assessed
enlightens another dimension of P1’s role during the workshop. She is in charge of the
organization and the animation of the workshop. During the first workshop (WN14), the
teachers try to decide what skills will be developed by the students when they will play
the game. They use a specific card game devoted to game design. At the beginning of the
excerpt, 3 researchers form a group separated from the teachers.

P1 comes close to the group of researchers and asks:

P1: BWhat are you doing? Do you want to participate?^
R2: BIt is what we were asking ourselves? Is there a risk that we introduce a bias in
the…^ [R2 is used to implement UX design methodologies and she seems to
consider that she should not intervene during the design process.]
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P1: BEspecially that we are not enough teachers to be a driving force!^
R2: BWell, yes^
P1: BWe need more brains for thinking… external brains for thinking! For example
for a specific skill I take a card ‘skill’ and you, you will say Bno, I don’t see that
like that^ and you will bring an external point of view.^
R2: BYes, yes, but we need somebody [i.e. a teacher with us], because we will have
an interpretation but maybe not a proper interpretation.^
P1: BAlone… it is not possible for sure. As we are 3 teachers we have to form 3
groups^
R2: BRight^
P1: BAnd we will take 3 skills^.

This short excerpt illustrates how P1 manages to foster interactions between prac-
titioners and researchers. She organizes the workshop and takes into consideration that
each participant has a role to play. She organizes the workplace so that they get the
opportunity to negotiate the decisions taken during the design process and thus, to
challenge their praxeologies.

The role played by P1 has already been well documented in different contexts.
Different terms have been used to name people who are responsible for the transfer
of knowledge between two communities but we consider that the term broker is the
most appropriate. For Rasmussen et al. (2009), brokers belong to more than one
community. They Bare able to make new connections across communities of
practice, enable coordination, and – if they are good brokers – open new possibil-
ities for meaning^ (p.109). Following Rasmussen et al., Aldon et al. (2013) explain,
within the context of teachers training sessions carried out by researchers, how
brokering mediates the meta-didactical transposition. According to these authors,
Bbrokering is a common habit and researchers frequently play the role of brokers
between the two communities who inhabit the process^. In our context, this role is
played by P1. Indeed, due to her twofold competences and her specific status, she
takes the responsibility for ensuring the transfer of knowledge between the two
communities. She is both a secondary school teacher and a Master student super-
vised by a researcher who participates in the project. As a result, she occupies a
pivotal place for the transfer of knowledge between teachers and researchers. Further
analysis of the corpus shows that different members of this research group can also
take this brokering role. It is the case of one of the researchers who is also a former
secondary school teacher.

In sum, the broker fosters the sharing of praxeologies within a community of
researchers and practitioners by:

– Organizing and animating workshops so that the two communities, teachers and
researchers, manage to collaborate. Due to her double status, academic scholar and
teacher, P1 occupies a specific place in between the two communities. She
organizes the workplace so that interactions take place.

– Challenging participants’ praxeologies through the implementation of bargaining
sequences. These bargaining sequences offer the participants the opportunity to
make their praxeologies visible and to develop proposals and counter-proposals for
a specific issue.
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– Transferring the knowledge owned by each community. P1 plays the role of a
brokerwho is responsible for the transfer of knowledge between 2 communities by
solving misunderstandings and disagreements.

– Translation and reformulation of this knowledge so that the circulation of the
knowledge becomes possible and that a new brokered knowledge emerges from the
interactions that take place at technical and technological levels. As a result,
brokered knowledge enables for theoretical improvements or revisions.

5 Conclusion

The analysis of the discourses recorded during the workshops enabled us to
characterize the praxeologies of the participants to the project. This analysis
showed a gap between practitioners and researchers about how to perform
student’s assessment and also about the justifications provided (why?). Though
this result emerges from a specific and limited study, we think that it might be
relevant to consider that the gap between practitioners and researchers should be
addressed at different levels when they are expected to collaborate. Do they
manage to reach an agreement on the use of digital technology (praxis) and how
to implement these artifacts (technique)? Do they manage to develop a common
view on why digital technology should be implemented this way (technology)
and do they share a common theoretical background (theory) about this imple-
mentation? We think that this praxeological perspective for the design and
implementation of digital technology offers a framework to addressing the gap
between theory and practice.

For our study, during the first year of the project, practitioners and researchers
managed to reach an agreement. The data collected shows that bargaining sequences
lead by a broker played an important role in this regard. As a result, though our
work has been carried out for a specific context and focused topic, it underlines the
crucial role of the broker in making the knowledge transfer possible. This role
encompasses the challenging of participant’s praxeologies and the translation and
reformulation of the knowledge owned by each community. Future studies should
focus on a more precise description of this role. We need to understand what
competencies should be mastered by people who can bridge the gap between
researchers and practitioners.

This case study also illustrates how a community composed of researchers and
teachers involved in design-based research is a performative group (Latour 2005). The
group is built through the efforts made by the participants to solve concrete problems
and to give meaning to the solutions adopted. Based on this case study, different
hypothesis emerge:

– Within a community composed of researchers and teachers, cohesion and enrol-
ment result from the circulation and reformulation of knowledge and the broker
play a key role regarding this issue.

– At a meta-didactical level, the sharing of praxeologies results from the brokering of
knowledge within the group. The emerging brokered knowledge enables for
pragmatic and theoretical improvements:

Educ Inf Technol (2017) 22:2805–2824 2821



– Teachers become able to envisage new perspectives for the implementation of
digital technologies;

– Researchers improve their understanding of the complexity of the context and
become able to develop or review their theoretical models according to this
complexity.

Within the context of this project, it was particularly impressive to observe the
shift, operated by researchers, from a game-based to a play-based perspective.
We were also impressed by the capacity of the teachers to innovate and to revise
their teaching practices. These results are in line with previous studies: design-
based research fosters teachers and researchers professional development (Aldon
et al. 2017).

Therefore, we think that the connection between digital technologies and
learning can be reached if teachers are not considered to be technicians who
apply ready-made solutions. Teachers should merely be considered as engineers
who develop their own solutions based on relevant theoretical knowledge but
also as researchers, responsible for the development of the knowledge needed for
the design of innovative teaching approaches. Design-based research enables to
design artefact that embody the knowledge built collaboratively by teachers and
researchers. Therefore, they might be better adapted to the complexity of edu-
cational contexts and the challenges faced by practitioners. They also might take
into account recent scientific advances. As a result, it is expected that they are
more efficient.

At a meso-level, we consider that the laboratory for digital innovation in education
offers the needed area of freedom to design innovative approaches for digital technol-
ogy integration. It provides the tools and methodologies needed to foster collaboration.
At a macro-level, it is probably important to take into account institutional security. In
this regard, AeP, which institutionalizes the collaboration between practitioners and
researchers and offers a room for non-conventional teaching practices, seems to have
played a crucial role. During the first meeting, the teachers mentioned different
constraints that explain their reluctance to change their teaching practices. These
constraints relate to their professional identity (i.e. the way they assign grades to their
students) and also about the expectations from other stakeholders (school director,
colleagues, parents…). One year later, these constraints are still mentioned, they still
exist. However, they seem to be regarded as external. The institutional context offered
by AeP and the success that results from the school experimentations enable to
overcome these constraints.

New models are needed for connecting research and practice for innovation. From
this study, we learnt that the praxeological perspective for the design and implemen-
tation of digital technology offers such opportunity. In sum, we formulate the hypoth-
esis that the laboratory and its institutionalization through AeP offer the teachers the
opportunity to make their praxeologies move forward and make it possible for new
practices and new theoretical perspectives for the adoption of digital technologies to
emerge.
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